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Introduction
Overweight/obesity is reaching epidemic proportions world-
wide, where ~40% of the adult population are considered over-
weight, with 13% classed as obese.1 In Australia, ~63% of the 
adult population are classified as overweight or obese (body 
mass index [BMI] ⩾ 25 kg/m2), and the number of people liv-
ing with obesity is expected to rise given the abundance of 
energy-dense foods and sedentary lifestyle.2

The prevalence of major depression in individuals who are 
obese is ~23%, compared with ~12% in individuals within a 
healthy weight range (BMI: 19-25 kg/m2).3 In addition, indi-
viduals who are obese have an increased incidence of mental 
disorders compared with individuals who are non-obese.4  
The risk of psychological disorders associated with obesity is 
similar between men and women.5 The relationship between 
obesity and psychological disorders is complex and the 2 may 

be connected via a vicious cycle where obesity can lead to 
depression, but depression may contribute to changes in life-
style behaviours that influence body weight.6 Psychological 
distress (PD) and depression are risk factors for cardiovascular 
disease (CVD).7–9 Exercise has been suggested as a useful tool 
in treating and managing depression when used in a chronic 
training regimen.10–13 However, as many overweight/obese 
individuals are not involved in exercise regularly, their experi-
ence and feelings during the first few exercise sessions are an 
important factor for long-term adherence.14,15

Currently, the most common treatment for depression is the 
use of antidepressant medication.16 However, drug therapy is 
relatively expensive, some people are reluctant to use medica-
tions, and they have several side effects, including dry mouth, 
nausea, constipation, and insomnia.16,17 Exercise may also be 
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used to prevent and assist in the management of psychological 
disorders in overweight/obese individuals.11

There is some evidence to suggest that a single bout of exer-
cise may improve positive well-being in individuals with major 
depressive disorders.18,19 State anxiety has also been reported to 
improve in major depressive disorders and schizophrenia after 
a single exercise bout.20,21

A single bout of exercise can be referred to as acute exercise. 
Evidence has shown that acute aerobic exercise can increase 
positive affect in those who are yet to develop an overt psycho-
logical disorder, but further exploration into other modes of 
exercise is needed.22 Positive affect in this case is referred to as 
general self-reported feelings such as pleasure and tension.22 
Clinically, this is important as prevention of a chronic condition 
may be superior to management of the conditions from both a 
personal and a public health perspective.23–25 It is also clinically 
important to identify what type of exercise, whether it is aerobic, 
resistance, or a combination of the 2, is superior for improving 
positive psychological well-being and positive affect. In contrast, 
it is equally important to identify whether the exercise causes PD 
or self-reported stress as well as perceived fatigue, so this also can 
be taken into account when designing an exercise intervention. 
This might apply in particular to obese individuals whose exer-
cise adherence levels are significantly low with a lack of evidence-
based interventions addressing this issue.26 The intensity of 
exercise must also be taken into consideration as different inten-
sities can have varying effects on these responses.27,28

Therefore, a systematic review was undertaken (a) to exam-
ine whether acute aerobic exercise, resistance exercise, or a 
combination of 2 improves psychological well-being and 
reduces PD in individuals with healthy weight and those who 
are overweight/obese, and (b) if so, to examine which form, if 
any, of exercise might yield superior results.

Methods
Search strategy

The online database PubMed was searched for articles using the 
PICO (patient, intervention, comparison, and outcome) frame-
work for finding scientific journals based on key terms. Search 
terms which included both full and abbreviated terms are as fol-
lows: (a) (patients) obese, overweight, adult; (b) (intervention) 
resistance exercise, aerobic exercise, acute, single bout; (c) (com-
parison) none used; and (d) (outcomes) well-being, anxiety, 
depression, self-efficacy, exercise perception, quality of life. 
Combinations of categories (a) to (c) were also used via ‘OR’ as 
well as ‘AND’ to combine the relevant search terms. Manual 
searches of reference lists in published articles meeting inclusion 
criteria were also used to locate other related published articles.

Inclusion and exclusion criteria

Studies which met the following criteria were included: (a) the 
study involved single bouts of exercise, (b) psychological 

attribute measured both pre- and post-exercise or compared 
with control, (c) participants aged 18 years or older, (d) mini-
mum BMI of 19 kg/m2, and (e) observed some form of psycho-
logical or mood attribute using a validated questionnaire.

Exclusion criteria included the following: studies that 
involved a chronic exercise training protocol; age <18 years; 
participants with an overt cardiovascular or metabolic disease 
(excluding obesity); musculoskeletal, pulmonary, or neurologi-
cal conditions; or studies which used animal models.

Risk of bias

Risk of bias was independently performed by 2 authors. The 
Cochrane Collaboration’s tool for assessing risk of bias was 
used to assess the methodological quality and risk of bias of the 
studies included in the review. Quality was determined using a 
descriptive component approach that included items such as 
the method used to allocate participants into comparable 
groups; blinding of participants/personnel of interventions and 
outcomes; outcomes measured in a standard, reliable, and valid 
way; completeness of outcome data for each main outcome 
(including attrition and exclusions from the analysis); selective 
reporting; and any other sources of bias. A summary of risk of 
bias from each study is provided in Table 1. Any disagreement 
or uncertainty was resolved by discussion between the 2 authors 
and senior group researcher to reach a consensus. Using this 
approach, each study was allocated a risk of bias rating.

Results
In total, 424 studies matching the search criteria were identi-
fied. Of these, 386 were excluded based on title, 26 were 
excluded based on abstract, and 10 were duplicate articles. 
Manual search of reference lists of articles with appropriate 
inclusion criteria added 45 studies, where 4 of these were 
excluded due to abstract not meeting inclusion criteria. One 
additional study was excluded after review of the full text for 
not meeting the inclusion criteria. Forty-two studies were 
accepted for the review (Figure 1). Data from the included 
studies were extracted by reviewing the results section of the 
relevant outcome measures, and the pre-post raw data and per-
centage change was then calculated between 2 measures. As 
indicated in our risk of bias table (Table 1), only 8 of the 42 
selected articles were successfully able to blind participants, 
personnel, and outcome assessors. This indicates a high risk of 
bias for most of the selected articles; however, blinding is very 
difficult to maintain in exercise studies.

Overall, a total of 2187 participants took part in the 42 stud-
ies. The mean age was between 18 and 64 years and the mean 
BMI ranged between 21 and 39 kg/m2. Only 6 studies included 
participants with a mean BMI in the overweight or obese clas-
sification.29–32,57,58 The specific protocols and the inclusion and 
exclusion criteria for each study are described in Table 2.

Thirty-seven studies included aerobic exercise only,28,31–

49,53–55,57–70 and 2 studies included resistance exercise only.29,30 
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Table 1.  Risk of bias.

Study Adequate 
sequence
generation

Allocation
concealment

Blinding of 
participants, 
personnel, 
and outcome 
assessors

Incomplete 
outcome 
data
addressed

Free of 
selective 
outcome 
reporting

Free of 
other 
sources 
of bias

Bixby et al. 200154      

Blanchard et al. 200160      

Blanchard et al. 200236      

Blanchard et al. 200461      

Boutcher et al. 199755 N/A N/A    

Bozoian et al. 199433      

Cox et al. 200159  ?    

Daley & Huffen 200357 ? N/A    

Daley & Maynard 200362 ? ?    

Daley & Welch 200368 ? N/A    

Daley & Welch 200432 ? ?    

Dunn & McAuley 200037  N/A    

Ekkekakis et al. 200028 Protocol 1  
(Study III)


N/A    

  Protocol 2  
(Study IV)
N/A

N/A    

Ewing et al. 198463 N/A     

Focht & Hausenblas 200164      

Focht et al. 200731 N/A N/A    

Gauvin et al. 199739      

Hansen 200138  N/A    

Koltyn et al. 199869 ? N/A    

Lochbaum 200458      

McAuley, 199934 N/A     

Nabetani & Tokunaga 200141  N/A    

Parfitt et al. 200040 N/A N/A    

Parfitt & Gledhill 200453  N/A    

Petruzzello & Landers 199442  N/A    

Petruzzello et al. 199743 N/A N/A    

Petruzzello & Tate 199748  N/A    

Plante et al. 200144 N/A     

Plante et al. 200770 Protocol 1  
N/A

    

  Protocol 2
N/A

    
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Table 1.  (Continued)

One study used a combination of aerobic and resistance exer-
cise,56 and 2 studies compared the effects of acute aerobic exer-
cise versus the effects of acute resistance exercise.50,71

Aerobic exercise sessions were conducted for a total time 
ranging between 5 and75 minutes, at intensities varying from 
50% to 85% peak heart rate (HRpeak), and one to exhaustion.69 
The exercise mode varied and included a cycle ergometer, 
recumbent bike, Stairmaster stepper, treadmill, and rowing 
ergometer (Table 2).

For resistance exercise sessions, there were some variations 
in the volume and intensity. One study used 2 to 3 sets of 2 to 
5 repetitions at 59% 1 repetition maximum (1RM) and 1 set of 
1 to 2 repetitions at 81% 1RM.29 The other study used 3 sets of 
10 repetitions at 85% to 95% 10RM.30 Rest between sets was 
between 60 and 90 seconds29,30 (Table 2).

The study combining the 2 forms of exercise consisted of 
10 minutes of warm-up, 20 minutes of aerobic exercise (aero-
bics), 20 minutes of muscle-conditioning exercise, and 10 min-
utes of cool-down56 (Table 2). The intensities of the exercises 
were not reported; however, using the Borg Rating of Perceived 
Exertion (RPE) scale of 6 to 20, the median RPE for the 
morning aerobic exercise was 13.0 and 13.3 for evening session. 
The median RPE for the morning resistance exercise was 15 
and 13.5 for evening session. This indicates that the exercise 
was of moderate intensity.

The aerobic exercise components of the 2 comparative stud-
ies consisted of 60 to 75 minutes of aerobic dance, running, or 
karate with intensities not reported. The resistance exercise 

consisted of 60 to 75 minutes of ‘body-building/weight train-
ing’, but intensities were not reported50,71 (Table 2).

Fifteen studies used the Subjective Exercise Experiences 
Scale (SEES),29,32,34,35,37,40,45,48,49,53,57,59,60,68,71 10 used the 
Exercise-Induced Feeling Inventory (EFI),31,33,36,37,39,47,61,

64,65,71 and 6 used the Positive and Negative Affect 
Schedule (PANAS).42,54–56,62,65 Twenty-five studies used 
multiple psychological measurements which reported  
positive well-being (PWB), positive affect, PD, nega-
tive affect, or fatigue28–31,33–37,39,40,42–45,47,48,54,55,64,65,67,69–71 
(Table 2). Increases in PWB and positive affect are con-
sidered a positive result, whereas increases in PD, negative 
affect, or fatigue are negative.

Aerobic exercise

Twenty-eight studies (Table 3) reported that acute aerobic 
exercise increased PWB (range: 1%-67%).28,32,34–40,43–

45,47,49,53,54,57–65,67,68,70 Two studies reported that aerobic exercise 
increased PWB in participants with ‘high self-perceived effi-
cacy’, but one study reported PWB to be reduced in partici-
pants with ‘low self-perceived efficacy’ (34%)33 and the other 
study reported an increase in those with ‘low self-perceived 
efficacy’.34 In this study, self-perceived efficacy was determined 
prior to exercise by completing a self-efficacy scale measuring 
the participant’s confidence in completing 45 minutes of aero-
bic exercise at 70% of their maximum capacity.33 The second 
study used deliberate incorrect feedback of the scores for 

Study Adequate 
sequence
generation

Allocation
concealment

Blinding of 
participants, 
personnel, 
and outcome 
assessors

Incomplete 
outcome 
data
addressed

Free of 
selective 
outcome 
reporting

Free of 
other 
sources 
of bias

Rejeski et al 199565 N/A     

Roth 198966 N/A     

Rudolph & Butki 200835 N/A ?    

Spence & Blanchard 200145 N/A     

Szabo 200346 N/A N/A    

Treasure & Newbery 199847 N/A     

Van Landuyt et al. 200067 N/A     

Watt & Spinks 199749      

Comstock et al. 201330 N/A     

Levinger et al. 200929 N/A     

Maraki et al. 200556 N/A N/A    

McGowan 199150 ? ?    

Szabo et al. 199871 ? ? ?  ? 

 indicates ‘yes’- low risk of bias, ? indicates unclear – not enough information provided in the publication,  indicates ‘no’ – high risk of bias, n/a 
indicates this assessment was not applicable for this study type.
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Figure 1.  Procedure for identifying and selecting studies related to psychological effects of single bouts of exercise.

individuals’ self-efficacy to create a ‘high self-efficacy’ and ‘low 
self-efficacy’ group.34 Two studies reported PWB to decrease 
immediately post-exercise compared with pre-exercise.48,55 Six 
studies reported no changes in PWB following exercise in both 
healthy young and older populations.31,40,42,46,66,70

Fifteen studies reported that acute aerobic exercise reduced 
PD post-exercise by 16% to 39% compared with pre- 
exercise.32,35,37,41–43,45,46,54,55,58,59,63,66,68 Two studies also reported 
PD to decrease during exercise from pre- to post-exercise,40,64 
and 1 study reported a decrease immediately post-exercise ver-
sus pre-exercise compared with a control group.49 In contrast, 4 
studies reported that aerobic exercise increased PD by 20% to 
37%, post-exercise versus pre-exercise.48,53,60,67 Two studies 
reported both an increase and a decrease in PD between mul-
tiple protocols.28,70 One study reported PD to increase com-
pared with a control and self-selected exercise group.62 Another 
study reported changes in PD following exercise were depend-
ent on the individual perception of self-efficacy, where 

participants whose self-efficacy was increased reported less PD 
than those whose self-efficacy was reduced.34 Four studies 
reported no significant changes in PD,44,57,65,69 and 1 study 
reported no changes in those with low initial PD.40

The effect of aerobic exercise on perception of fatigue  
was variable; acute aerobic exercise decreased fatigue by  
6% to 42% following exercise,32–34,37,38,40,45,48,59,67 whereas  
others report increases of 2% to 1.4-fold compared with  
baseline.31,44,47,49,53,57,60,69 One study reported perception of 
fatigue to decrease (26%) pre- to post-exercise compared with 
controls.61 One study reported perception of fatigue to increase 
as exercise intensity increased, where at 50% heart rate  
reserve (HRR) (2%-16%) and at 80% HRR (4%-23%)  
fatigue increased.60 A similar study reported perception of 
fatigue to decrease (36%) during a 50% HRR condition but 
increase (2%) during an 85% HRR condition.36 A study also 
reported perception of fatigue to varying depending on inten-
sity of exercise as well as pre-exercise levels of fatigue.39 Five  
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studies reported no significant change in perception of fatigue 
following aerobic exercise.35,46,64,66,68

Resistance exercise

Acute resistance exercise increased PWB by 3-fold in women 
but not in men in 1 study.29 This study also reported that acute 
resistance exercise had no effect on PD,29 whereas a second 
study reported an increased PD score immediately and 24 hours 
post-exercise (1.6- to 3.5-fold).30

Acute resistance exercise increased fatigue 4.1-fold in 
individuals within a healthy weight range and 5.2-fold in 
individuals who were obese (BMI ⩾ 30 kg/m2) both immedi-
ately and 24 hours post-exercise.30 Following similar intensity, 
type, and duration of resistance exercise, men perceive more 
fatigue than women.29

Combination of exercise

A combination of aerobic and resistance exercise increased 
PWB (23%-48%) compared with baseline.56 However, when 
aerobic exercise was compared with resistance exercise, there 
were no significant differences in PWB.71 Another study also 
reported no significant changes in PWB.50 A combination of 
aerobic and resistance exercise decreased PD by 20%.56 
Comparing aerobic exercise with resistance exercise yielded no 
significant changes in PD71; however, another aerobic and 
resistance comparative study reported PD to decrease 25% in 
all modes of exercise compared with control.50 One study com-
paring aerobic and resistance exercise reported no significant 
changes in fatigue,71 whereas another reported that only resist-
ance exercise increases perception of fatigue (74%).50

Discussion
We report that acute aerobic exercise (a) improves PWB and 
has the potential to reduce PD in healthy weight individuals 
but may increase PD in obese individuals, whereas (b) the 
effects of aerobic and resistance exercise on the perception of 
fatigue are still unclear. It should also be acknowledged that 2 
of the 42 studies reported a decrease in PWB after acute aero-
bic exercise. Each form of exercise may be beneficial, but with 
the current limited data, it remains unclear whether there is a 
difference between exercise modes.

Aerobic exercise

Positive well-being can be defined as the degree to which indi-
viduals are psychologically fully functioning or realizing their 
full potential.72 It appears that the change (increase or decrease) 
in PWB following aerobic exercise depends on the individual’s 
self-perceived efficacy. Those who have high self-efficacy prior 
to exercise are more likely to benefit with increases in PWB, 
but those with low in self-efficacy may feel less positive follow-
ing exercise.33,34 Changes in self-efficacy during exercise may 

be linked to PWB changes, as it was reported to increase post-
exercise which was reflective of increases in PWB. These find-
ings are similar to previous research investigating the effects of 
acute aerobic exercise on participants who are diagnosed with 
psychological disorders such as depression, schizophrenia, and 
anxiety.18–21 These findings have implications for clinical exer-
cise practice as it indicates that the individual’s perception or 
feelings prior to exercise may determine to what degree they 
will enjoy the exercise and, in turn, affect long-term adherence 
to exercise. Furthermore, this should be taken into considera-
tion when prescribing exercise to those with low self-efficacy to 
reduce the likelihood of dropout. Our review showed that acute 
aerobic exercise improves PWB in individuals who are within 
the healthy weight range. This finding has clinical importance 
as using non-pharmaceutical options could be an alternative 
approach to improve PWB in any population but may also be 
applied to those who are obese and those who live with psycho-
logical disorders. The exercise alternative may be an option for 
those who are reluctant to use medication.

Psychological distress is often described as a blanket term 
referring to feelings such as anxiety, depression, and stress-
related emotions.51 Those with both depressive and anxious 
distress symptoms have been shown to have an increased risk 
of developing CVD.73 Aerobic exercise has the capacity to 
reduce PD in those with a healthy body weight but may 
increase in those who are obese. These findings are similar to 
research that has been conducted on acute exercise in those 
with psychological disorders including depression, anxiety, 
and schizophrenia.19,21 This finding highlights that even a 
single bout of aerobic exercise could help in reducing PD and 
possibly affecting the chance of psychological complications 
arising. On the contrary, 5 studies found that PD had 
increased compared with baseline levels.34,48,53,60,67 The dif-
ferent findings between the studies that reported reduced PD 
and increased PD following exercise can possibly be explained 
by the fact that participants who reported reduced PD had 
been physically active recently, whereas most of those who 
reported PD to increase had not been recently active, which 
may include individuals who are obese. Further studies 
should be conducted to determine whether this factor can 
affect the outcome of PD, and if not, then whether acute 
exercise is more likely to increase or decrease PD.

The definition of fatigue is still widely unclear in the 
research field as it currently has no known biological markers 
to be measured.52 However, for the purpose of this review, 
fatigue was referred to as having feelings of a decreased capac-
ity to complete both physical and mental activities.74 The scales 
used for fatigue, such as the SEES and EFI, both have a sub-
scale that observes fatigue or physical exhaustion.51,75 Acute 
aerobic exercise decreased perceived fatigue in 10 studies we 
reviewed. One of these reported that fatigue was significantly 
reduced following exercise but only in individuals with high 
self-efficacy prior to exercise.34 Similar to the results for PWB, 
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it may indicate that self-efficacy is a key factor in helping 
improve psychological attributes in acute exercise. Clinically, if 
exercise is to reduce the perception of fatigue, it can be benefi-
cial as it will allow individuals to maintain an active lifestyle. 
However, others reported that fatigue increased compared with 
baseline.31,44,47,49,53,57,60,69 The difference in findings between 
studies who reported fatigue to increase and decrease could be 
explained by (a) some of the studies that reported an increase in 
fatigue used participants who were inactive recently and (b) 
large variations in exercise modes between each study. Along 
with these, it may be expected that fatigue will occur as a result 
of a single bout of exercise, where a chronic training program 
could help reduce fatigue over a longer period of time.76 The 
time when fatigue levels are reported could also have an impact 
on the results. Further research using similar populations and 
equipment could provide more consistent results for the effect 
of acute aerobic exercise on fatigue.

Acute aerobic exercise has been shown to improve PWB; 
however, its effects on PD and perceived fatigue are variable. In 
circumstances where medication is contraindicated or proving 
to be ineffective, acute aerobic exercise could be used to com-
plement or further improve treatment results. However, there is 
some evidence indicating that exercise may not be superior and 
warrants the need for further research in this area to clarify.77 
Acute aerobic exercise has also been shown to negatively affect 
PD and fatigue in some cases. Further research should be con-
ducted to clarify the effect acute aerobic exercise has on these 
psychological attributes, especially PD and perceived fatigue.

Resistance exercise

To date, there are very limited data examining the effects of 
acute resistance exercise on psychological parameters. In 
women, but not men, PWB appears to increase following acute 
resistance exercise.29 In contrast, perception of fatigue was 
higher in men than women. However, because only 1 study 
identified reported PWB, the effect of acute resistance exercise, 
including mode and intensity, is largely unknown. Resistance 
exercise may yield psychological benefits and may be a good 
complementary mode of exercise to aerobic exercise, especially 
in those who hold it as a higher preference. Further studies are 
needed to test this hypothesis.

The effect of acute resistance exercise on PD is not clear as 
there are only 2 studies with conflicting results in individuals 
who have a healthy weight and are obese.29,30 As with PWB, 
the lack of studies reporting acute resistance exercise inhibits 
the capacity to compare it with acute aerobic exercise.

Resistance exercise increased fatigue in men,29 whereas 
another study reported very large increases in fatigue in both 
men and women who are of normal weight and obese.30 These 
findings were valuable to this review as they included both 
non-obese and obese individuals.

The effect acute resistance exercise had on PWB was posi-
tive, but unfortunately it was only measured in one of the 2 

studies and only in women. Therefore, the positive effect may 
not be a true indicator of how acute resistance exercise affects 
PWB. The effect on PD and perceived fatigue was disputed, 
but as for PWB may not provide a clear insight as to the true 
effects acute resistance exercise produces due to the lack of 
literature.

Combination of exercise

The study that combined acute aerobic and resistance exercise 
reported that PWB had increased compared with baseline.56 
This finding is promising but not sufficient to make a defini-
tive conclusion regarding the effect of combined exercise  
versus each type of exercise separately. Further research is 
required to determine which type of exercise provides supe-
rior results in changing PWB.

The effect of a combination of exercise on PD is unclear. 
The results of the 2 studies included were varied and 
reported change between different intervention groups. 
These results provide little insight as to which mode is supe-
rior, due to the lack of studies to compare with, just as in the 
combination exercise study. Further investigation into why 
these studies are not as common as aerobic or resistance 
exercise might also be beneficial to help determine the ideal 
mode of exercise to reduce PD.

The effect of a combination of exercise on fatigue is also still 
unclear. Only the comparative acute exercise studies reported 
fatigue, and these found that it had increased when comparing 
2 different types of aerobic exercise, as well as after a bout of 
resistance exercise, but there was no difference between aerobic 
and resistance exercise.50,71 This further outlines the lack of lit-
erature in this mode of exercise and requires further research to 
help gain more clarity when determining the better mode of 
exercise to help reduce fatigue.

A combination of acute aerobic and resistance exercise was 
reported to increase PWB but decrease PD only at a certain 
time point.56 A comparative acute aerobic and resistance 
exercise study reported no change in PWB, increases in PD, 
and perceived fatigue between different types of aerobic  
exercise only.71 The lack of literature using these 2 types of 
acute exercise inhibits the ability to confidently determine 
whether aerobic, resistance, or a combination of exercise is 
most beneficial; hence, no difference in exercise modes 
appears to exist. The individual’s preference on mode of  
exercise could also have an impact on the outcome of the  
psychological responses, as well as differences in their per-
formance compared with their personal expectations during 
the exercise. Further research would be appropriate to help 
understand which would be best to apply to achieve the best 
outcome for all patients.

A limitation of this study is the relative small number  
of studies that examined the effect of acute resistance and  
combined exercise on psychological parameters. Reporting 
results from a small amount of studies may not provide 



22	 Clinical Medicine Insights: Cardiology ﻿

significant evidence to be used in practice, but is a first step 
towards clarifying future research needs. Most of the papers 
were classed as high risk for participant, personnel, and outcome 
assessor bias; however, it should be acknowledged that it is very 
difficult to blind in exercise studies. This review could be used as 
a stepping stone for future researchers to begin filling the gaps 
in literature. Six studies only used participants who are over-
weight/obese (BMI ⩾ 25 kg/m2), and only 2 of those used obese 
individuals (BMI ⩾ 30 kg/m2).29,30 Nevertheless, we identified 
that current evidence indicates that acute aerobic exercise can 
lead to a higher perception of PWB in individuals free from 
psychological disorders. The evidence indicates variability 
regarding the effect of acute aerobic exercise on PD, providing 
indications for further research in this area. Individuals who are 
obese, and those with healthy weight, can exhibit psychological 
benefits from exercise from a single exercise session, and these 
positive benefits of exercise can be used by physical activity and 
health professionals as a tool to increase long-term participation 
in exercise in these populations. As low PWB and increased PD 
have been indicated as risk factors for CVD, acute exercise is 
important in the prevention of developing CVD.

We report that acute aerobic (a) improves PWB and also 
has the potential to reduce PD in normal weight individuals 
but may increase PD in obese individuals, and (b) the effects 
of aerobic and resistance exercise on the perception of fatigue, 
as well as which form of exercise yield superior psychological 
benefits, are currently unclear.

Author Contributions
Conceived and designed: TE, SC, ARN, IL. Analyzed  
the data: TE, SC, IL. Wrote the first draft of the manuscript: 
TE. Contributed to the writing of the manuscript: All 
authors. Agree with manuscript results and conclusions: All 
authors. Jointly developed the structure and arguments for 
the paper: All authors. Made critical revisions and approved 
final version: All authors.

References
	 1.	 World Health Organization. Obesity and overweight. http://www.who.int/

mediacentre/factsheets/fs311/en/. Accessed October 15, 2015. Published 2015.
	 2.	 Murdy D, Erhman J. Obesity. In: Ehrman JK, Gordon PM, Visich PS, Keteyian 

SJ, eds. Clinical Exercise Physiology. 3rd ed. Lower Mitcham, South Australia, 
Australia: Human Kinetics; 2013:113–136.

	 3.	 Carey M, Small H, Yoong S, Boves A, Bisquera A, Sanson-Fisher R. Prevalence 
of comorbid depression and obesity in general practice: a cross-sectional survey. 
Br J Gen Pract. 2014;64:122–127.

	 4.	 Baumeister H, Harter M. Mental disorders in patients with obesity in compari-
son with healthy probands. Int J Obes (Lond). 2007;31:1155–1164.

	 5.	 Brumpton B, Langhammer A, Romundstad P, Chen Y, Mai X-M. The associa-
tions of anxiety and depression symptoms with weight change and incident 
obesity: the HUNT Study. Int J Obes (Lond). 2013;37:1268–1274.

	 6.	 Bjerkeset O, Romundstad P, Evan J, Gunnell D. Association of adult body mass 
index and height with anxiety, depression, and suicide in the general population. 
Am J Epidemiol. 2007;167:193–202.

	 7.	 Kuehl LK, Muhtz C, Hinkelmann K, et al. Association between major depres-
sion and cardiovascular risk: the role of antidepressant medication. 
Psychopharmacology. 2016;233:3289–3295.

	 8.	 Cohen B, Edmondson D, Kronish I. State of the art review: depression, stress, 
anxiety, and cardiovascular disease. Am J Hypertens. 2015;28:1295–1302.

	 9.	 Brotman D, Golden S, Wittstein I. The cardiovascular toll of stress. Lancet. 
2007;370:1089–1100.

	10.	 Babyak M, Blumenthal JA, Herman S, et al. Exercise treatment for major depression: 
maintenance of therapeutic benefit at 10 months. Psychosom Med. 2000;62:633–638.

	11.	 Blumenthal J, Babyak M, Moore K, et al. Effects of exercise training on older pa-
tients with major depression. Arch Intern Med. 1999;159:2349–2356.

	12.	 Singh N, Clements K, Fiatarone M. A randomized controlled trial of progressive 
resistance training in depressed elders. J Gerontol A Biol Sci Med Sci. 1997; 
52:M27–M35.

	13.	 Singh N, Stavrinos TM, Scarbek Y, Galambos G, Liber C, Fiatarone Singh MA. 
A randomized controlled trial of high versus low intensity weight training versus 
general practitioner care for clinical depression in older adults. J Gerontol A Biol 
Sci Med Sci. 2005;60:768–776.

	14.	 Garcia A, King A. Predicting long-term adherence to aerobic exercise: a com-
parison of two models. J Sport Exercise Psy. 1991;13:394–410.

	15.	 Ryan R, Frederick C, Lepes D, Rubio N, Sheldon K. Intrinsic motivation and 
exercise adherence. Int J Sport Psychol. 1997;28:335–354.

	16.	 Barbour K, Hoffman B, Blumenthal J. Depression. In: Ehrman JK, Gordon PM, 
Visich PS, Keteyian SJ, eds. Clinical Exercise Physiology. 3rd ed. Lower Mitcham, 
South Australia, Australia: Human Kinetics; 2013:605–616.

	17.	 Uher R, Farmer A, Henigsberg N, et al. Adverse reactions to anitdepressants. 
Brit J Psychiat. 2009;195:202–210.

	18.	 Bartholomew J, Morrison D, Ciccolo J. Effects of acute exercise on mood and 
well-being in patients with major depressive disorder. Med Sci Sports Exerc. 
2005;2032–2037.

	19.	 Knapan J, Sommerijns E, Vancampfort D, et al. State anxiety and subjective 
well-being responses to acute bouts of aerobic exercise in patients with depressive 
and anxiety disorders. Brit J Sport Med. 2008;43:756–759.

	20.	 Bodin T, Martinsen E. Mood and self-efficacy during acute exercise in clinical 
depression. A randomized, controlled study. J Sport Exercise Psy. 2004; 
26:623–633.

	21.	 Vancampfort D, de Hert M, Knapan J, et al. State anxiety, psychological stress 
and positive well-being responses to yoga and aerobic exercise in people with 
schizophrenia: a pilot study. Disabil Rehabil. 2011;33:684–689.

	22.	 Reed J, Ones DS. The effect of acute aerobic exercise on positive activated affect: 
a meta-analysis. Psychol Sport Exerc. 2006;7:477–514.

	23.	 Strawbridge W, Deleger S, Roberts R, Kaplan G. Physical activity reduces 
the risk of subsequent depression for older adults. Am J Epidemiol. 
2002;156:328–334.

	24.	 Ivy JL. Role of exercise training in the prevention and treatment of insulin  
resistance and non-insulin-dependent diabetes mellitus. Sports Med. 1997;24: 
321–336.

	25.	 Thompson P, Buchner D, Piña I, et al. Exercise and physical activity in the pre-
vention and treatment of atherosclerotic cardiovascular disease. Circulation. 
2003;107:3109–3116.

	26.	 Ekkekakis P, Vazou S, Bixby WR, Georgiadis E. The mysterious case of the pub-
lic health guideline that is (almost) entirely ignored: call for a research agenda on 
the causes of the extreme avoidance of physical activity in obesity. Obes Rev. 
2016;17:313–329.

	27.	 Ekkekakis P, Hall EE, Petruzzello SJ. Variation and homogeneity in affective 
responses to physical activity of varying intensities: an alternative perspective 
on dose-response based on evolutionary considerations. J Sports Sci. 2005; 
23:477–500.

	28.	 Ekkekakis P, Hall EE, VanLanduyt LM, Petruzzello SJ. Walking in (affective) 
circles: can short walks enhance affect? J Behav Med. 2000;23:245–275.

	29.	 Levinger I, Goodman C, Hare DL, Jerums G, Morris T, Selig S. Psychological 
responses to acute resistance exercise in men and women who are obese. J Strength 
Cond Res. 2009;23:1548–1552.

	30.	 Comstock BA, Thomas GA, Dunn-Lewis C, et al. Effects of acute resistance ex-
ercise on muscle damage and perceptual measures between men who are lean and 
obese. J Strength Cond Res. 2013;27:3488–3494.

	31.	 Focht B, Knapp D, Gavin T, Raedeke T, Hickner R. Affective and self-efficacy 
responses to acute aerobic exercise in sedentary older and younger adults. J Aging 
Phys Act. 2007;15:123–138.

	32.	 Daley A, Welch A. The effects of 15 min and 30 min of exercise on affective re-
sponses both during and after exercise. J Sports Sci. 2004;22:621–628.

	33.	 Bozoian S, Rejeski WJ, McAuley E. Self-efficacy influences feeling states asso-
ciated with acute exercise. J Sport Exercise Psy. 1994;16:326–333.

	34.	 McAuley E, Talbot H, Martinez S. Manipulating self-efficacy in the exercise en-
vironment in women: influences on affective responses. Health Psychol. 1999; 
18:288–94.

	35.	 Rudolph D, Butki B. Self-efficacy and affective responses to short bouts of exer-
cise. J Appl Soc Psychol. 2008;10:268–280.

	36.	 Blanchard C, Rodgers W, Courneya K, Spence J. Moderators of the exercise/
feeling-state relationship: the influence of self-efficacy, baseline, and in-task 
feeling states at moderate- and high-intensity exercise. J Appl Soc Psychol. 
2002;32:1379–1395.

http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/mediacentre/factsheets/fs311/en/


Elkington et al	 23

	37.	 Dunn E, McAuley E. Affective responses to exercise bouts of varying intensities. 
J Soc Behav Pers. 2000;15:201–214.

	38.	 Hansen C, Stevens L, Coast J. Exercise duration and mood state: how much is 
enough to feel better? Health Psychol. 2001;20:267–275.

	39.	 Gauvin L, Rejeski WJ, Norris J, Lutes L. The curse of inactivity: failure of acute 
exercise to enhance feeling states in a community sample of sedentary adults. J 
Health Psychol. 1997;2:509–523.

	40.	 Parfitt G, Rose E, Markland D. The effect of prescribed and preferred intensity 
exercise on psychological affect and the influence of baseline measures of affect. 
J Health Psychol. 2000;5:231–240.

	41.	 Nabetani T, Tokunaga M. The effect of short-term (10- and 15-min) running at 
self-selected intensity on mood alteration. J Physiol Anthropol Appl Human Sci. 
2001;20:233–239.

	42.	 Petruzzello SJ, Landers D. Varying the duration of acute exercise: implications 
for changes in affect. Anxiety Stress Copin. 1994;6:301–310.

	43.	 Petruzzello SJ, Tate A. Brain activation, affect, and aerobic exercise: an examina-
tion of both state-independent and state-dependent relationships. Psychophysiology. 
1997;34:527–533.

	44.	 Plante T, Coscarelli L, Ford M. Does exercising with another enhance the stress-
reducing benefits of exercise? Int J Stress Manage. 2001;8:201–213.

	45.	 Spence J, Blanchard C. Effect of pretesting on feeling states and self-efficacy in 
acute exercise. Res Q Exerc Sportt. 2001;72:310–320.

	46.	 Szabo A. Acute psychological benefits of exercise performed at self-selected 
workloads: implications for theory and practice. J Sport Sci Med. 2003;2:77–87.

	47.	 Treasure D, Newbery D. Relationship between self-efficacy, exercise intensity, 
and feeling states in a sedentary population during and following an acute bout 
of exercise. J Sport Exerc Psychol. 1998;20:1–11.

	48.	 Petruzzello SJ, Jones A, Tate A. Affective responses to acute exercise: a test of 
opponent-process theory. J Sport Med Phys Fit. 1997;37:205–212.

	49.	 Watt B, Spinks W. Dynamics of exercise induced affect. Aust J Sci Med Sport. 
1997;29:69–74.

	50.	 McGowan R, Pierce E, Jordan D. Mood alterations with a single bout of physical 
activity. Percept Mot Skills. 1991;72:1203–1209.

	51.	 McAuley E, Courneya K. The Subjective Exercise Experiences Scale (SEES): 
development and preliminary validation. J Sport Exercise Psy. 1994;16:163–177.

	52.	 Puetz TW. Physical activity and feelings of energy and fatigue: epidemiological 
evidence. Sports Med (Auckland, NZ). 2006;36:767–780.

	53.	 Parfitt G, Gledhill C. The effect of choice of exercise mode on psychological re-
sponses. Psychol Sport Exerc. 2004;5:111–117.

	54.	 Bixby WR, Spalding TW, Hatfield BD. Temporal dynamics and dimensional 
specificity of the affective response to exercise of varying intensity: differing 
pathways to a common outcome. J Sport Exercise Psy. 2001;23:171–190.

	55.	 Boutcher S, McAuley E, Courneya K. Positive and negative affective response of 
trained and untrained subjects during and after aerobic exercise. Aust J Psychol. 
1997;49:28–32.

	56.	 Maraki M, Tsofliou F, Pitsiladis YP, Malkova D, Mutrie N, Higgins S. Acute ef-
fects of a single exercise class on appetite, energy intake and mood. Is there a 
time of day effect? Appetite. 2005;45:272–278.

	57.	 Daley A, Huffen C. The effects of low and moderate intensity exercise on subjec-
tive experiences in a naturalistic health and fitness club setting. J Health Psychol. 
2003;8:685–691.

	58.	 Lochbaum M, Karoly P, Landers D. Affect responses to acute bouts of  
aerobic exercise: a test of opponent-process theory. J Sport Behav. 2004;27: 
330–348.

	59.	 Cox HR, Thomas T, Davis J. Positive and negative affect associated with an acute 
bout of aerobic exercise. J Exerc Physiol. 2001;4:13–20.

	60.	 Blanchard C, Rodgers W, Spence J, Courneya K. Feeling state responses to acute 
exercise of high and low intensity. J Sci Med Sport. 2001;4:30–38.

	61.	 Blanchard C, Rodgers W, Gauvin L. The influence of exercise duration and cog-
nitions during running on feeling states in an indoor running track environment. 
Psychol Sport Exerc. 2004;5:119–133.

	62.	 Daley A, Maynard I. Preferred exercise mode and affective responses in physi-
cally active adults. Psychol Sport Exerc. 2003;4:347–356.

	63.	 Ewing J, Scott D, Mendez A, McBride T. Effects of aerobic exercise upon affect 
and cognition. Percept Motor Skill. 1984;59:407–414.

	64.	 Focht B, Hausenblas H. Influence of quiet rest and acute aerobic exercise per-
formed in a naturalistic environment on selected psychological responses. J Sport 
Exercise Psy. 2001;23:108–121.

	65.	 Rejeski WJ, Gauvin L, Hobson M, Norris J. Effects of baseline responses, in-
task feelings, and duration of activity on exercise-induced feeling states in 
women. Health Psychol. 1995;14:350–359.

	66.	 Roth D. Acute emotional and psychophysiological effects of aerobic exercise. 
Psychophysiology. 1989;26:593–602.

	67.	 Van Landuyt LM, Ekkekakis P, Hall EE, Petruzzello SJ. Throwing the moun-
tains into the lakes: on the perils of nomothetic conceptions of the exercise-affect 
relationship. J Sport Exercise Psy. 2000;22:208–234.

	68.	 Daley A, Welch A. Subjective exercise experiences during and after high and low 
intensity exercise in active and inactive adult females. Some preliminary find-
ings. J Sport Med Phys Fit. 2003;43:220–222.

	69.	 Koltyn K, Lynch N, Hill D. Psychological responses to brief exhaustive  
cycling exercise in the morning and the evening. Int J Sport Psychol. 1998;29: 
145–156.

	70.	 Plante T, Gores C, Brecht C, Carrow J, Imbs A, Willemsen E. Does exercise  
environment enhance the psychological benefits of exercise for women? Int J 
Stress Manage. 2007;14:88–98.

	71.	 Szabo KJ, Mesko A, Caputo A, Gill T. Examination of exercise-induced feeling 
states in four modes of exercise. Int J Sport Psychol. 1998;29:376–390.

	72.	 Bhullar N, Hine D, Phillips W. Profiles of psychological well-being in a sample 
of Australian university students. Int J Psychol. 2014;49:288–294.

	73.	 Almas A, Forsell Y, Iqbal R, Janszky I, Moller J. Severity of depression, anxious 
distress and the risk of cardiovascular disease in a Swedish population-based co-
hort. PLoS ONE. 2015;10:e0140742.

	74.	 O’Connor PJ. Evaluation of four highly cited energy and fatigue mood measures. 
J Psychosom Res. 2004;57:435–441.

	75.	 Gauvin L, Rejeski W. The exercise-induced feeling inventory: development and 
initial validation. J Sport Exercise Psy. 1993;15:403–423.

	76.	 Dishman RK, Thom NJ, Puetz TW, O’Connor PJ, Clementz BA. Effects of  
cycling exercise on vigor, fatigue, and electroencephalographic activity among 
young adults who report persistent fatigue. Psychophysiology. 2010;47: 
1066–1074.

	77.	 Cooney GM, Dwan K, Greig CA, et al. Exercise for depression. Cochrane 
Database Syst Rev. 2013;9:1–156. (Continued)




