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Is Physical Exercise an Effective Treatment Intervention for Alleviating Depression or Depressive Symptoms? A systematic review
Aim: The purpose of this study was to observe if exercise has an effect on treating individuals with depression or depressive symptoms. 
Background: Mental health issues are one of the biggest challenges that face our society, escalating further due to the current circumstances that we find ourselves in. Although there is a plethora of evidence supporting exercise as a treatment method for people with depression or depressive symptoms, the cases and prevalence of the illness are ever present. 
Methods: A search of the literature was conducted on two databases (PubMed central and ProQuest central). Initially 396 studies were found, the author independently reviewed 325 studies, to collate a total of 12 articles that met the requirements. The AMSTAR 2 tool was used to assess the quality of the studies.   
Results: The 12 studies included had a target population ranging from 5 to 65 years.  One study noted that there were no significant effects on depressive symptoms (Forsman et al., 2011), however the remaining 11 studies found that exercise interventions either had a beneficial effect or that there was no significant difference when compared to other interventions such as psychotherapy and anti-depressant medication (Rethorst et al., 2009). 
Conclusion: The literature used in this review suggests that exercise is a beneficial intervention in alleviating depression or depressive symptoms. However, it is clear that further high-quality research needs to be conducted.  




Introduction 
Mental health issues are one of the biggest challenges that face our society. Prior to the COVID-19 outbreak it was estimated that at least 1 in 6 individuals have suffered from some kind of mental health issues over the duration of a week (McManus et al., 2016). As a result of the numerous lockdowns that have been imposed by the government people with existing mental health issues have seen their mental state further decline and as a result their wellbeing has also declined (MIND, 2019). Regardless of any pre-existing mental health issues, 60% of adults and 68% of young people have reported a decline in their mental health as a result of COVID-19 (MIND, 2019). With mental health being an extremely broad term used to describe a variety of illness it is important to focus on specific illnesses. The most prevalent mental health issue worldwide is depression (Vos et al., 2015).
Referred to as either a clinical disorder, clinical condition or a transient mood state depression is the most predominant mental health problem worldwide (Blumenthal et al., 2012; Vos et al., 2015). As a clinical disorder or condition depression is a psychiatric disorder where 5 or more depressive symptoms are required to clinically diagnose the mental illness. Symptoms must include at least one of the following: a loss of pleasure or interest or a depressed mood, and 4 other depressive symptoms that can include sleep disturbance, excessive guilt or a feeling of worthlessness, an inability to concentrate, significant weight loss, retardation or psychomotor agitation, a loss of energy or fatigue and recurrent suicidal thoughts (Blumenthal et al., 2012).  
Often a cause of morbidity and mortality, depression is estimated to effect 350 million people globally (WHO, 2012). The WHO (2001) predicted that depression will make one of the greatest contributions to overall global disease burden by the year 2020 (Mammen and Faulkner, 2013). Due to COVID-19, globally the incidence of depression/depressive symptoms is thought to be 7 times higher in the general population during the outbreak, implying that the pandemic has had a substantial impact on depression and mental health (Bueno-Notivol et al., 2021). When compared to chronic diseases such as diabetes, arthritis and angina, depression is believed to have a greater reduction in health (Mead et al., 2008; Kvam et al., 2016). 
Psychotherapy and antidepressants, or a combination of both are common treatment methods for depression (Mead et al., 2008). Although, antidepressant come with some negative side effects such as the lag time from taking the medication and seeing improvements in the individual’s mood and poor adherence (Mead et al., 2008). Whilst psychotherapy in general is a treatment method that has no side effects it has a perceived stigma around it, therefore making individuals not want to attend (Mead et al., 2008). There are also a wide variety of potential treatment methods to treat depression, these include alternative therapies such as light, martial, family and music therapy, acupuncture, relaxation and exercise in order to manage depression and depressive symptoms (Mead et al., 2008).     
The effect exercise can have on an individual suffering with depression or depressive symptoms has been extensively researched for numerous years. Clinicians and researcher have previously concluded that exercise can be an effective treatment method for individuals suffering with depression (Mead et al., 2008).  The guidelines provided by UK National Institute of Clinical Excellence (NICE) for the treatment of mild to moderate depression or depressive symptoms, recommend that individuals should participate in supervised exercise programmes that are structured to a reasonable duration of 45 minutes to 1 hour, for 3 to 4 weeks for a period of 10 to 14 weeks (NICE, 2009). 
Although it has been clearly identified that exercise is a treatment method for people with depression or depressive symptoms, the cases and prevalence of the illness are ever present. There are also a large number of additional questions that need to be addressed such as what is the duration of exercise needed to make an impact? does the type of exercise have an effect on the outcome? This systematic review will initially look to review the literature to observe if exercise has an effect on treating individuals with depression or depressive symptoms. As an additional objective, this study will also look to see if any of the research indicates any correlation with the type of exercise conducted and the treatment of depression or depressive symptoms.  
The author is not aware of a registered protocol for this specific study. 

Methods 
Primary outcome

The primary outcome for this systematic review was to determine the effectiveness of physical exercise as a treatment intervention for alleviating depression/depressive symptoms in an individual.  
Search strategy

Published literature from two databases (PubMed Central and ProQuest Central) was collected and used for this systematic review. In order to ensure the most recent research was used for this review some restrictions were added to the search, these include a limit on the data range from 2009 – 2021, the full text must be available, and the articles must be peer reviewed. The searches were conducting using specific wording including different combinations of ‘depression, depressive symptoms or depressive disorder and exercise’, ‘depression, depressive symptoms or depressive disorder and physical exercise’ and ‘exercise as a treatment intervention for depression, depressive symptoms or depressive disorder’.  
The author ensured only relevant studies were included in this study as they selected and reviewed the abstracts of the studies that were gathered during the initial database search. Once the articles were deemed relevant by the author the studies were then examined further in order to make sure they reached the inclusion and exclusion criteria and ensure they were valid. The studies that were deemed relevant were then gathered in a different folder in order to be included in the review. Gathering of the articles occurred in January and the beginning of February 2021 and the critical appraisal was later conducted in March and April 2021.     
Eligibility criteria 

Due to the study being independent, conducted by a single author, they were able to decide what literature was going to be included based on a specific criterion. In order to restrict the results to be as specific as possible, an inclusion criterion was applied when searching the two databases.  Included in the inclusion criteria: (1) Literature must have been published in the last 12-years in order to be included (2) The studies included must be peer reviewed (3) The author must have access to the full paper (4) The studies must have been published in English (5) Studies can include participants of any gender (6) Studies can include participants of any age (7) The research must be randomised controlled trials, systematic reviews or meta-analyses (8) Exercise intervention of any type/mode, frequency and duration (9) Any type of control comparison. Included below is a PRISMA flow diagram that was implemented in order to establish the studies suitable for critical appraisal. A PRISMA flow [image: Diagram

Description automatically generated]diagram was used to establish studies for critical review in figure 1. 

Figure 1. PRISMA flow diagram displaying the search strategy utilised to gather the relevant studies (Moher et al., 2015)
Critical appraisal 
Once the initial independent review of the studies took place the author then continued to critically appraise the selected studies using the AMSTAR 2 critical appraisal tool, the results can be found below in table 2. 

Data collection process

The author independently reviewed each of the articles selected in order to collect specific data required for the systematic review. The author was looking for; Target population; Meta-analyses; Exercise intervention (mode, frequency, duration); Control comparison; Findings.  

Risk of bias 

Due to this review looking specifically at systematic reviews the risk of bias can be accounted for. Each of the systematic reviews included in this review conducted their own risk of bias process prior to selecting the studies included in their reviews therefore the risk of bias has been minimised.  
Table 2. AMSTAR 2 checklist appraisal tool for systematic reviews and meta-analysis by Shea et al (2017).
	
	Hu et al., 2020
	Brown et al., 2013
	Park et al., 2014
	Gordon et al., 2018
	Rethorst et al., 2009
	Conn, 2010
	Cater et al., 2016
	Forsman et al., 2011
	Perraton et al., 2009
	Stanton et al., 2013
	Bridle et al., 2012
	Moura et al., 2015

	1. Did the research questions and inclusion criteria for the review include the components of PICO? (Problem, Intervention, Comparison, Outcome).
	+
	+
	+
	-
	+
	+
	+
	+
	+

	+

	+

	+


	2. Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review and did the report justify any significant deviations from the protocol?
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	3. Did the review authors explain their selection of the study designs for inclusion in the review?
	+
	-
	+
	+
	+
	-
	+
	-
	+
	+
	+
	+

	4. Did the review authors use a comprehensive literature search strategy?
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	5. Did the review authors perform study selection in duplicate?
	+
	-
	+
	-
	-
	-
	+
	+
	-
	+
	+
	+

	6. Did the review authors perform data extraction in duplicate?
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+

	7. Did the review authors provide a list of excluded studies and justify the exclusions?
	-
	+
	+
	+
	-
	-
	+
	-
	+
	-
	+
	+

	8. Did the review authors describe the included studies in adequate detail?
	+
	+
	+
	+
	+
	-
	+
	-
	-
	-
	+
	+

	9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the review?
	+
	+
	+
	+
	-
	-
	+
	+
	+
	+
	+
	+

	10. Did the review authors report on the sources of funding for the studies included in the review?
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	11. If meta-analysis was performed, did the review authors use appropriate methods for statistical combination of results?
	+
	+
	+
	+
	+
	+
	+
	+
	/
	/
	+
	/

	12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis or other evidence synthesis?
	+
	+
	+
	-
	-
	-
	+
	+
	/
	/
	-
	/

	13. Did the review authors account for RoB in primary studies when interpreting/discussing the results of the review?
	+
	+
	+
	-
	-
	-
	+
	+
	-
	-
	+
	+

	14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review?
	+
	+
	-
	-
	+
	+
	+
	+
	-
	+
	+
	-

	15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and discuss its likely impact on the results of the review?
	+
	+
	+
	+
	-
	+
	+
	-
	-
	-
	+
	+

	16. Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review?
	+
	+
	-
	+
	+
	+
	+
	+
	-
	-
	-
	-


+ yes, − no, ? cannot answer, / not applicable.
Results 
Study selection 
Displayed in figure 1 are the search strategy results. The flow diagram shows that initially 396 studies were discovered from 2 different database – PubMed Central and ProQuest Central. 12 articles were then further analysed and deemed suitable for inclusion in the systematic review. 14 articles were excluded for various reasons including non- relevant outcome measure, inappropriate intervention, the study was not available in English, the full text was not available, no exercise intervention.       
Study characteristics 
The exercise intervention and control comparison varied in all 12 of the studies examined in this review. The 12 that were included after the critical appraisal were either aerobic or resistance training, or a combination of both. The mode, frequency and duration varied in all studies included, the chosen mode of aerobic and resistance training varied from yoga, dance, running, walking, balance exercises and Tai chi. The frequency of the sessions varied from 1 to 7 sessions a week, for 15 to 90 minutes. The duration also varied, ranging from 4 weeks to 52 weeks. Many of the studies selected for this review included a variety of control comparisons, (Perraton et al., 2009; Conn, 2010; Forsman et al., 2011; Bridle et al., 2012; Stanton et al., 2013; Moura et al., 2015; Cater et al., 2016; Hu et al., 2020). The control comparison varied from no control to multiple control comparisons such as no treatment, no placebo, waiting list, non-intervention group, low intensity exercise group, psychosocial intervention, psychotherapy or patient education. Brown et al., (2013) control was a non-physical group, Park et al., (2014) had a no treatment/ placebo group or any type of non-exercising as their control comparison. Gordon et al., (2018) had not specified a control comparison whilst Rethorst et al., (2009) had a no treatment group or a waitlist as a control.
Table 2. Summary of study characterises and findings of each of the included studies. 
	Author/Year
	Target population
	Meta- analysis
	Exercise intervention (mode, frequency, duration)
	Control comparison
	Findings

	Hu et al., 2020
	5 - 65 years 
	No
	All types of exercise interventions (most based on aerobic or resistance training). Supervised and unsupervised. 1 – 7 sessions a week, 4 – 52 weeks.
	Any type of comparison condition 
	Exercise interventions have a beneficial effect on depressive symptoms in a variety of age categories.  

	Brown et al., 2013
	Children and adolescents (5 -19 years)
	Yes
	Aerobic exercise. 3-7 sessions a week for 30 – 90 min, 12 – 28 weeks. 
	Non-physical control group 
	Discovered physical activity had a small significant effect overall on depression

	Park et al.,   2014
	Elderly (>65 years)
	Yes
	Aerobic and resistance training. 1 – 3 sessions a week for 30 – 60 mins, 4 – 52 weeks
	No treatment/ placebo or any type of non-exercising.   
	Exercise in the elderly population effectively improve depressive symptoms, the quality of life and self-esteem. 

	Gordon et al., 2018
	Mean age 52  
	Yes
	Resistance training. 2 – 7 sessions a week, 6- 52 weeks.  
	No control group specified 
	Resistance exercise significantly reduces depressive symptoms in adults. 

	Rethorst et al., 2009
	Not specified 
	Yes
	Aerobic or resistance training, or a combination. 3 – 5 sessions a week for 20 – 90 mins, 4 – 52 weeks. 
	No treatment or wait-list control
	Exercise showed significant improvement of depressive symptoms.   

	Conn 2010
	Adult (18 + years 
	Yes
	All types of exercise interventions – supervised and unsupervised. 3 sessions a week average, 52 weeks. 
	A variety of control groups
	Physical activity reduces depressive symptoms.   

	Cater et al., 2016
	Adolescents (13 -17 years) 
	Yes 
	All types of exercise. 3 – 7 sessions a week, 12 – 28 weeks. 
	A variety of control groups
	Physical exercise appears to improve depressive symptoms in adolescents.  

	Forsman et al., 2011
	Elderly (>65 years)
	Yes
	All types of exercise interventions. Frequency and duration not specified. 
	A variety of control groups
	No significant effect on depressive symptoms 

	Perraton et al., 2009
	18 - 65 years 
	No
	Standardized aerobic or anaerobic exercise programmes or a combination of both. Supervised and unsupervised, 3 sessions a week for 30 mins, 8 weeks.
	A variety of control groups
	Evidence supports 3x30min sessions a week for a period of 8 weeks.

	Stanton et al., 2013
	18 - 65 years
	No
	Standardized aerobic or anaerobic exercise programmes or a combination of both.  Supervised and unsupervised.  2 - 5 sessions a week for 30 -45 mins, 4 -12 weeks.
	A variety of control groups
	Evidence supports 3 weekly sessions at moderate intensity for a period of 9 weeks minimum. 

	Bridle et al., 2012
	Elderly (>65 years) 
	Yes
	Standardized aerobic or anaerobic exercise programmes or a combination of both.  Supervised and unsupervised. 3 - 5 sessions a week for 15 - 60mins 14 weeks - 6 months 
	A variety of control groups
	Prescription of a structed exercise programme tailored to the individual will reduce depression.  

	Moura et al., 2015
	18 - 60 years
	No
	Any type of aerobic exercise.  Supervised and unsupervised. 2 – 5 sessions a week 30 – 60 mins, 10 – 32 weeks
	A variety of control groups
	69.3% of the studies included showed significant results whilst 30.7% of the studies only improved physiological aspects. 



Primary outcome 
Hu et al., (2020) found exercise interventions to have a beneficial effect on depressive symptoms in a variety of age (5-65 years). The evidence provided from this study suggests that exercise interventions have a moderate effect on decreasing depressive symptoms within the general population across a wide age-range.   
Brown et al., (2013) discovered that physical activity may play a role in the prevention and treatment of depression in young people and had a small significant effect overall on depression in children and adolescents (5 – 19 years). Cater et al., (2016) also focused on adolescents (13 – 17 years), this study suggests that physical exercise improves depressive symptoms within the population targeted. 
Four of the studies included in this review (Conn, 2010; Park et al., 2014; Moura et al., 2015; Gordon et al., 2018) concluded that physical exercise improved or reduced the individuals depressive symptoms. Park et al., (2014) specifically focused on the elderly population and included the individuals quality of life and self-esteem in their review, they concluded that exercise programmes were effective for older people in order to improve their depressive symptoms, the quality of life and their self-esteem.    Conn, (2010), Moura et al., (2015) and Gordon et al., (2018) focused their reviews on the adult population (18 – 60 years). Gordon et al., (2018) concluded that resistance exercise significantly reduces depressive symptoms in adults. Whilst Moura et al., (2015) concluded that 69.3% of the studies included in their review showed significant results for the use of exercise as an intervention, however 30.7% of the studies only improved physiological aspects such as decreased body fat and increased oxygen uptake but no improvement on depressive symptoms. 
Three of the studies included in this review (Perraton et al., 2009; Bridle et al., 2012; Stanton et al., 2013) provided a conclusion with evidence that supports the prescription of structed programmes that are specifically tailored to the individual in order to reduce depression (Bridle et al., 2012), whilst Perraton et al., (2009) and  Stanton et al., (2013) support the prescription of 3 weekly session, for 30 minutes or at moderate intensity for 8 to 9 weeks.  
In contrast, Forsman et al., (2011) concluded that the interventions used in their study had no significant effect on depressive symptoms, however this systematic review focused on psychosocial interventions, that included physical exercise interventions, therefore it would be incorrect to say for definite that the effect of physical activity has no significant effect as it could be the other intervention included within Forsman et al., (2011) review. 
A study conducted by Rethorst et al., (2009) found that there were significant results in the decrease of depressive symptoms however, there was no significant difference between exercise and other interventions such as psychotherapy and the use of anti-depressant medication.    
Discussion 
This systematic review utilised the results from 12 systematic review to draw a conclusion to the effectiveness of exercise as a treatment method for depression. The results indicate that exercise does have an effect on reducing depressive symptoms amongst the public. With this systematic review also gathering the data of the age groups included, it would seem that exercise has a beneficial effect on depressive symptoms in elderly, adults and children. 
Age and sex are two factors which had previously been thought to be linked to depression or depressive like symptoms. Two of the systematic reviews included (Conn, 2010 and Gordon et al., 2018)  attempted to investigate the effect that age and sex has on the effectiveness of the exercise intervention. Both reviews failed to find any statistical difference between the ages of the participants and their sex and concluded that neither had any effect on the effectiveness of exercise for depression. However, Hu et al., (2020) also reviewed both of these articles and found that they both had methodological issues and limited power. Therefore, no conclusion can be drawn from either of these studies and prior to making any conclusion on the effects of sex and age further research needs to be conducted with a stronger method.
Another main factor that many of the reviews investigated was the characteristics of the exercise intervention. One of the major questions to be answered was whether the amount of exercise completed has any effect on the effectiveness of the intervention. Conn (2010) conducted a review looking exclusively at randomised controlled trials and suggested that low levels of exercise were able to reduce the participants depressive symptoms. This is further supported by a randomised controlled trial conducted by Helgadióttir et al., (2016) which found that regardless of the intensity prescribed to the participant they were all equally effective in the treatment of depression or depressive symptoms. This is of huge benefit for a majority of individuals suffering from depression. 
There is a significant amount of evidence that states that there is a relationship between depression and obesity (Simon et al., 2009; De Wit et al., 2009). Adults that suffer from depression or depressive symptoms were more likely to be obese than adults that didn’t suffer from depression (Pratt and Brody, 2014). This only strengthens the argument that exercise should be prescribed as a treatment method for depression. Effectively killing two birds with one stone. Exercise has been found to be effective weight loss intervention and as a result should be actively prescribed to overweight individuals (Shaw et al., 2006). The relationship between obesity and being overweight is a topic that needs to be researched further, it is unclear whether the depression causes the obesity, or the obesity causes the depression. 
Regardless of the participants age 5 of the systematic reviews (Rethorst et al., 2009; Conn, 2010; Brown et al., 2013; Park et al., 2014; Hu et al., 2020) indicates that the exercise interventions conducted are likely to cause a decrease in future depressive symptoms. Although studies showed significant results Carter et al., (2016) did not find the results of their review to be significant. However, Carter et al., (2016) noted that null-findings could be attributed to a number of different factors. The review stated that there was a small number of studies investigated, there was a high heterogeneity and there was a low quality to a majority of the studies included.
Integrally, the review conducted by Gordon et al., (2018) found that the largest effect size of the studies was found when participants were partaking in only resistance training session. However, this study was the only review that mentioned resistance training as a form of exercise. Perraton et al., (2009) and Stanton et al., (2013) both reviewed a study that predominantly looked at the effect of aerobic training on depressive symptoms. From their findings they were able to able to look at the exercise programmes that was most favoured amongst the clinical profession for reducing depression or depressive symptoms. Any form of aerobic training was most favourable as this also complied with the preference of the patient. They also suggested the exercise should last for at least 30 minutes and at least 3 times a week, for 8 – 9 weeks. Neither study mentions the intensity of the activity they should participate in rather just state aerobic exercise. Prior to creating any conclusive statement there still needs to be a significant amount more research conducted as to what the most effective type of training is to decrease the depressive symptoms.
Conclusion
The literature used in this review suggests that exercise is a beneficial intervention in alleviating depression or depressive symptoms. However, it is clear that there is need for further high-quality research with focus on specific outcomes in order to ensure the implementation of the most effective programmes in order to reduce depression or depressive symptoms in individuals.  
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