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Aerobic Exercise for Adults Suffering from Mental Health Illnesses: A Systematic Review
Abstract 
Background: It has been suggested that participating in exercise has the potential to reduce stress, anxiety and depression. The primary aim of this systematic review was to evaluate the effectiveness of aerobic exercise programmes on improving the symptoms of poor mental health in adults.
Methods: Three electronic library databases were searched, then the quality of the studies were assessed using the Physiotherapy Evidence Database (PEDro scale). Eight studies met the criteria for inclusion. All studies involved males and female participants with a mean age of 45. Five of the studies looked at the effect of aerobic exercise versus other forms of exercise on mental health. The studies were all randomized control trials, and all included a control group as well as an intervention group. 

Results: Most studies assessed the effects of varying types aerobic exercise as a treatment for poor mental health symptoms, while the others compared aerobic exercise to other types of exercise or treatments. The findings from this review suggest that overall, any form of aerobic exercise can have positive effects on poor mental health compared to treatments such as mindfulness. 

Conclusion: All of the of studies in this review evaluated the effects of aerobic exercise as an intervention to help improve poor mental health symptoms such as anxiety, stress and depression. Seven out of the eight studies supported the use of aerobic exercise to help with mental health symptoms. Future studies should investigate the effects between individual or group aerobic exercise programmes.
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Introduction 
 Mental health is defined by The World Health Organisation (2020) as a ‘state of well-being in which every individual realizes his or her own potential, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to her or his community’. Mental health illnesses have been identified as one of the largest burdens on health care systems worldwide, poor mental health impacts on jobs, relationships, self -esteem and can cause people to struggle with general day to day living (White et al., 2017). Statistics published by the mental health foundation identified that 64% of people who were employed in the UK, aged between 18-65, experience poor mental health which is equivalent to 1 in 6 people (Lelliott et al., 2008). 
 Hoare et al., (2016) carried out a study looking at the relationship between sedentary lifestyles and mental health, it was identified that sedentary lifestyles were a large contributor to poor mental health. A sedentary lifestyle is defined prolonged periods of little to no movement during a day, jobs such as office work which compromise of sitting at desks, working on computers all day with little movement would be an example of this (Biddle, 2016).  
 Recent research has identified a positive relationship between good mental health and exercising, it was identified that exercise could increase endorphin levels resulting in reduced stress and anxiety levels and overall improved mood (Mikkelsen et al., 2017).  
 Aerobic exercise is defined by the American College of Sports Medicine as any activity which uses large muscles groups, is rhythmic in nature and can be continuously maintained for a long period of time (Wahid et al.,2016).  Activities such as cycling, hiking, jogging, swimming and walking are all considered examples of aerobic exercise and are types of exercise more likely to be carried out by the general population. 
 In recent years there have been a number of studies carried out to assess the benefits of different types of exercise to help those suffering with mental health illnesses such as depression and anxiety. As a result, the primary aim of this systematic review was to evaluate aerobic exercise and its effectiveness on improving symptoms of poor mental health in adults. A secondary aim was to evaluate the quality of existing randomized control trial studies and the impact of study quality on the interpretation of results.
Methods 
This review does not have a protocol or registration number at this time.
Eligibility criteria 
 The PICOS tool was used to help identify key variables within the studies selected (Higgins et al., 2011). Population, Intervention, Comparison, Outcome and Study type (PICOS) were identified within each study and then compared to the other chosen studies. The participants were required to be between the ages of 18 and 60 and suffer from a mental health illness. The intervention was required to include a form of aerobic activity. The comparison was made between different intervention groups to measure the outcome of aerobic activity on poor mental health. The review looked at randomized control trials as they are considered second best to systematic reviews and meta-analyses in the hierarchy of evidence. 
 The author created 9 inclusion points which each study had to meet in order to ensure it was relevant and helped evaluate the effectiveness of aerobic exercise programmes on improving the symptoms of poor mental health in adults aged 18-60. The inclusion points helped the single author of the review to include and exclude studies in each database more effectively. The inclusion criteria list was: (1) Published in the last 5 years; (2) Published in English; (3) Participants between 18-60; (4) Study was full text; (5) The research must be peer-reviewed; (6) Subjects could be male or female; (7) Subjects must suffer from a mental health illness; (8) The intervention must include a form of aerobic exercise; (9) The study design must be a randomized control trial. These criteria were followed strictly. A PRISMA flow diagram and checklist was used to establish which studies were relevant for the review (Figure 1). 
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Figure 1. A PRISMA flow diagram was used during the review process by Moher et al., (2009) to show the process of identifying the relevant studies for review. 
Information sources 
The systematic review was carried out following the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines (Liberati et al., 2009). The review was conducted using a systematic search of three databases: PubMed, ProQuest and MEDLINE. A number of search terms were combined to identify studies relating to aerobic exercise effectives on poor mental health. The terms included ‘Aerobic exercise’ or ‘Aerobic Activity’ AND ‘Mental Health OR Mental Illness’. Additional terms tried included ‘workplace’ and ‘employed*’. Initially, the titles and abstracts were read by the author to determine the relevancy of the studies. Once the studies were accepted, they were then critically analysed and examined based on the inclusion and exclusion criteria. The search for studies was conducted between January and February 2021, the analysis then took place in March 2021. 
Data collection process 
The author of the review independently carried out the data extraction from each of the studies. This meant there was no second opinion to agree or disagree with whether the studies met the inclusion or exclusion criteria. This eliminated any conflict of interests.  
Data items 
When looking at the population of a study the author considered the subjects taking part in the study, including the number of participants their age and gender. The intervention was the method used to gather the required data; this was identified by the author to compare the methods used between each study in order to effectively analyse the data. The comparison or control variable was identified to allow the author to find differences between different groups of subjects, interventions or results. The outcome variable was considered to allow the author to identify the success or flaws of the research and come to a conclusion based on evidence. The study type refers to whether the study includes qualitative or quantitative data and the type of research that was used. The author also considered the funding sources of the reviews to consider whether the reviews had any form of bias or unreliability. 
Risk of bias 
The author of the review carried out independent critical appraisal and risk of bias analyses for each of the selected studies. The PEDro scale (Physiotherapy Evidence database) was used to analyse the quality and risk of bias of the studies, using an 11-point scale scoring system (Verhagen et al., 1998). Each study is was scored ‘YES’ (described in detail or just present) or ‘NO’ (not present or poorly described) to the following questions: (1) Eligibility criteria were specified (2) Subjects were randomly allocated to groups (in a cross over study, subjects were randomly allocated an order in which treatments were received) (3) Allocation was concealed (4) The groups were similar at base line regarding the most important prognostic indicators (5) There was blinding of all subjects (6) There was blinding of all therapists who administered the therapy (7) There was blinding of all assessors who measured at least one key outcome (8) Measures of at least one key outcome were obtained from more than 85% of the subjects initially allocated to groups (9) All subjects for whom outcome measures were available received treatment or control condition as allocated or, where this was not the case, data for at least one key outcome was analysed by ‘intention to treat’ (10) The results of between group statistical comparisons are reported for at least one key outcome (11) The study provides both point measures and measures of variability for at least one key outcome. If the study scored 6-10 it was considered high-quality, studies with 4-5 were considered fairly good quality and the studies scoring 3 or less was considered poor quality. The results of the PEDro scale analyses are presented in Table 1.  
Results 
Study selection
The literature search generated 180 studies from three databases. After the initial extraction   took place, 142 studies were excluded to begin with as they did not relate to aerobic exercise or mental health. 33 studies were then assessed in more detail and further exclusion were made when studies did not meet the specific exclusion criteria. Data extraction then took place for the remaining 8 studies and then included in the review. Table 2. provides an overview of the eight selected studies and a summary of the data extracted from each including the objectives, subjects, study design and outcomes. Figure 1. demonstrates this process. 
Study characteristics 
The PICOS tool, as described previously, was used to help identified relevant data to extract and summarise (Higgins et al., 2011).  After analyses of the studies, it was identified that the population of the studies included adults with chronic health condition (Jansons et al., 2017, Teychenne et al., 2019, Rolid et al., 2020), employed adults (Diaz-Silveira et al., 2020, Michishita et al., 2017, Vancini et al., 2017, Kruisdijk et al., 2019) and adults with major depressive disorder (Toups et al., 2017). The intervention of all eight of the studies included a form of aerobic exercise which was then either compared to a varied intensity (Jansons et al., 2017, Toups et al., 2017, Kruisdijk et al., 2019, Rolid et al., 2020), control group (Michishita et al., 2017, Teychenne et al., 2019) or both (Diaz-Silveira et al., 2020, Vancini et al., 2017,).  The outcome of the studies identified the effects of aerobic exercise on mental health and quality of life including stress and depression. 




Risk of bias 
The PEDro scale was used to assess the quality and risk of bias of the studies. Only one of the studies (Rolid et al., 2020) scored 5 making it a fairly good quality study, the rest of the studies scored 6 or above meaning they are very good quality studies. The breakdown of results is shown in Table 1 for each individual study. 

Table 1. Results of quality analyses of selected studies for the review using PEDro Scale by Verhagen et al., (1998).
	Quality Criteria
	Jansons et al., (2017)
	Michishita et al., (2017)
	Toups et al., (2017)
	Vancini et al., (2017)
	Kruisdijk et al., (2019)
	Teychenne et al., (2019)
	Diaz-Silveira et al., (2020)
	Rolid et al., (2020)

	1.
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	NO

	2.
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	3.
	YES
	NO
	NO
	YES
	NO
	YES
	YES
	NO

	4.
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	5.
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO

	6.
	YES
	NO
	NO
	NO
	NO
	NO
	NO
	NO

	7.
	YES
	NO
	NO
	YES
	YES
	NO
	YES
	NO

	8.
	YES
	YES
	YES
	YES
	YES
	NO
	YES
	YES

	9.
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	10.
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	11.
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	Score out of 11:
	8
	6
	6
	8
	7
	6
	8
	5



Results of individual studies 
Data extraction was carried out on all eight studies, the study design, aims, participants and main findings were discussed and presented in Table 2. 
Table 2. Summary of research evaluating the effectiveness of aerobic exercise on improving the symptoms of poor mental health in working age adults.
	Author
	Title


	Study design
	Study aims
	Study participants
	Main findings

	Jansons et al., (2017)
	Gym-based exercise and home-based exercise with telephone support have similar outcomes when used as maintenance programs in adults with chronic health conditions
	Randomized control trial
	What is the effectiveness of gym-based exercise versus home-based exercise with telephone follow-up amongst adults with chronic conditions who have completed a short-term exercise program supervised by a health professional? 

	-
	Over a 12-month period the gym- based group had fewer depressive symptoms than others.

	Michishita et al., (2017)
	The practice of active rest by workplace units improves personal relationships, mental health and physical activity among workers
	Randomized control trial
	This study was designed to clarify the effects of active rest, with a focus on the practice of short- time group exercise by workplace units, on personal relationships, mental health, physical activity, and work ability among workers.

	59 participants (males: 40, females: 19) (Mean age: 40)
	The practice of active rest by workplace units is important for improving personal relationships, mental health, and physical activity among workers.



	Toups et al., (2017)
	Exercise is an effective treatment for positive valence symptoms in major depression
	Randomized control trial
	To evaluate the effects of exercise on positive valence symptoms of major depressive disorder using the Snaith Hamilton Pleasure scale (SHAPS) and the Motivation and Energy Inventory (MEI). 
	126 Participants (Males and females) (age: 18-70)
	SHAPS and MEI scores improved significantly with exercise. Exercise treatment for depression improves positive valence symptoms. 

	Vancini et al., (2017)
	Pilates and aerobic training improve levels of depression, anxiety and quality of life in overweight and obese individuals
	Randomized control trial

	To compare the effectiveness of Pilates and walking on quality of life, depression and anxiety levels
	72 participants (Males and females) (mean age: 46)
	Scores of quality of life, depression, and trait-anxiety improved in the Pilates and walking groups. State-anxiety levels improved only in the walking group. 


	Kruisdijk et al., (2019)
	EFFORT-D: Results of a randomized control trial testing the Effect of running therapy on depression
	Randomized control trial
	To explore the anti-depressive and health effects of add-on exercise in patients with Major Depressive Disorder 

	46 participants (Males and females) (aged 18-65)
	Depression on the HAM-D17 decreased in both groups on average by 2–3 points. Intention to treat and per protocol analysis using GLM (interaction time by group) showed no significant additional reduction in depressive symptoms in favour of the intervention group 


	Teychenne et al., (2019)
	General strength and conditioning versus motor control with manual therapy for improving depressive symptoms in chronic low back pain
	Random feasibility control trial
	To examine the feasibility of two intervention protocols commonly used in clinical practice for treating chronic low back pain, but with differing exercise dose, on depressive symptoms. 

	40 participants (Males and females) (mean age:35)
	Reductions were seen in depressive symptoms for both groups 

	Diaz-Silveira et al., (2020)
	Mindfulness versus Physical Exercise: Effects of two recovery strategies on mental health, stress and immunoglobulin A during lunch breaks.
	Randomized control trial
	To examine the effects of mindfulness meditation and physical exercise, practised as daily recovery activities during lunch breaks, on perceived stress, general mental health, and immunoglobin A. 

	123 participants (Males:41, females: 82) (mean age: 40-54)
	Practicing both MM and PE as recovery strategies during lunch breaks could reduce perceived stress after five weeks of practice, with better results for PE.


	Rolid et al., (2020)
	High-Intensity interval training and health-related quality of life in de novo heart transplant recipients
	Randomized control trial
	To investigate the effect of HIT vs. MICT on HRQoL in de novo recipients. 

	78 participants (Males and Females) (mean age: 56)
	There was no change on mental health in either groups

	


 Two of the eight studies identified significant differences between groups. The study by Diaz-Silveira et al., (2020) compared the effects of aerobic exercise and mindfulness whilst the study by Michishita et al., (2017) compared aerobic exercise to a control group who did not adapt their daily activity or exercise. The rest of the studies showed no significant difference between groups (Jansons et al., 2017, Toups et al., 2017, Vancini et al., 2017, Kruisdijk et al., 2019, Teychenne et al., 2019, Rolid et al., 2020). These studies all looked at different types of aerobic exercise suggesting that there is no particular type of aerobic exercise which contributes to improved mental health. However, all but one of the studies saw reduced depressive symptoms or improved mental health and quality of life. The study by Rolid et al., (2020) did not see any improvement in mental health however it did identify a slight improvement in quality of life due to functional capacity. 
 Jansons et al., (2017) saw a slightly greater improvement in the gym-based groups mental health than the home-based group however the mean difference was 0.8 points on a 21-point scale with a 95% confidence interval 0.1 to 0.6 over a 12-month period. The difference between groups was not significant and therefore the overall outcome identified that aerobic exercises was effective in reducing depressive symptoms both at home and at the gym.  
 After a 10-week intervention Michishita et al., (2017) identified a significant decrease in interpersonal stress and increase in overall mood improvement in the intervention group who took part in lunch time fitness three times a week, compared to the control group. 
 Toups et al., (2017) identified an improvement in SHAPS and MEI scores, although there was a slightly higher improvement in the high dose group there was no significant difference in results between the high dosage and low dosage groups. 
The study by Vancini et al., (2017) explored the levels of depression, quality of life and trait and state anxiety. All but the state anxiety levels decreased in both groups without significant difference between groups, there was, however a significant difference in state anxiety levels which only decreased in state anxiety levels. 
 Using the Hamilton Rating Scale of Depression (HAM-D17), Kruisdijk et al., (2019) identified a decrease of depression levels by 2-3 points in both the running and Nordic walking groups. The General Linear Model was used to identify the differences in intervention group, however no significant differences were found. 
  Teychenne et al., (2019) used the centre for epidemiology studies depression scale (CES-D10) to identify the levels of depression pre- and post-intervention. The motor control and manual therapy (MCMT) group demonstrated a score slope of -2.28 after 24 weeks whilst the General S&C group (GSC) demonstrated a score slope of -1.24 of depressive symptoms. It was concluded that although the interventions were successful there was no significant difference between the groups.  
 The Perceived Stress Questionnaire and General Health Questionnaire were used by Diaz-Silveira et al., 2020 to identify the levels of depression and anxiety reduction between intervention groups. There was a significant difference in scores between the intervention groups, the p scores for mindfulness group versus physical exercise group was 0.02, for the mindfulness group versus control group the p score was <0.01. 
  Rolid et al., (2020) used the health-related quality of life questionnaire but did not find any change in depression levels only improved fitness levels and physical quality of life.

Discussion 
The approaches taken in the study by Jansons et al., (2017), achieved long-term clinical outcomes and long-term exercise adherence. The results identified that participation in gym-based group exercise may be slightly more beneficial in improving mental health outcomes however it was unclear during the study the reasoning behind this. This study did provide evidence that supports the use of aerobic exercise as an effective way to decrease symptoms of poor mental health such as depression. 
The results from the study by Michishita et al., (2017) suggests that the practice of active rest by workplace units is important for improving personal relationships, mental health, and physical activity among employees. The supported the idea of using aerobic exercise to reduce poor mental health symptoms such as stress and anxiety. 
The study by Toups et al., (2017) provide supporting evidence from their results for the use of aerobic exercise to improve poor mental health symptoms. It identified that positive valence symptoms improve with exercise which helped to decrease levels of depression and is also thought to improve motivation and energy. 
The results of the study by Vancini et al., (2017) identified that Pilates and walking positively impact quality of life and provides supporting evidence for aerobic activity reducing levels of depression and anxiety in those with poor mental health symptoms. 
Unfortunately, due to the small clinical intervention population the true effect of the intervention carried out by Kruisdijk et al., (2019) could not be measured effectively. Therefore, this trial does not provide evidence for the effectiveness of aerobic exercise an intervention for poor mental health symptoms. It was suggested that an integrated lifestyle intervention would be more effective than a single add-on exercise intervention in future studies similar to this. 
This study by Teychenne et al., (2019) resulted in a reduction of depressive symptoms amongst adults with CLBP in both treatment methods (motor control [low-dose exercise] and manual therapy; or general strength and conditioning [moderate-dose exercise]). These results again provide supporting evidence for the use of aerobic exercise to reduce poor mental health symptoms. 
Rolid et al., (2020) used the Health-related quality of life study which showed that both HIT and MICT resulted in similar mean changes after the first year of intervention. Both groups experienced significant improvements in overall quality of life and physical health, however, there was very little evidence supporting aerobic exercise as a positive intervention for those suffering with poor mental alone. However, it could be suggested that by improving physical health and quality of life can in turn help improve mental health.  
 The study by Diaz-Silveira et al., (2020) concluded that aerobic exercise was a more effective method of improving poor mental health symptoms. The study used Mindfulness and Physical Exercise as recovery strategies during lunch breaks and after five weeks it was identified that physical exercise was more effective in reducing perceived stress. 
Conclusion 
In conclusion, aerobic exercise is effective in reducing poor mental health symptoms in adults suffering with mental health. There was no correlation between the type of aerobic exercise and improved symptoms however there were significant differences between the aerobic exercise interventions, compared to other forms of treatment such as mindfulness or control groups. Although the results from Rolid et al., (2020) do not support the use of aerobic exercise for mental health they do support it for increased quality of life which could therefore lead to improved mental health as a result. The results from Jansons et al., (2017), raise questions as to whether further research could identify if carrying out aerobic as an individual or group could be more beneficial to individual’s motivation to exercise and therefore their mental health. 
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This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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