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Does exercise reduce symptoms of anxiety?

A systematic review of the literature (2500)

Abstract

Background: Anxiety disorders are widely frequent in the general population, according to recent study, and can develop for a variety of reasons between the ages of 18 and 59. As a result, there needs to be easily accessible intervention approaches to help people cope with their anxiety. The goal of this study is to see if exercise is an effective therapeutic strategy based on recent research.

 Method: Exercise reduces anxiety in the general population, according to a systematic evaluation of recent literature (2012-2022). This study only accepted studies that met the inclusion and exclusion criteria.

 Results: Using the PRISMA guidelines 2500 papers were assessed finding eight eligible studies, which were analysed in the study. The PEDro scale was used to assess the quality of these eight investigations. 

Conclusion: When compared to sedentary groups, this systematic review showed evidence that exercise can reduce anxiety symptoms significantly.


	






1. Introduction 

Anxiety is defined as a universal adaptive response to a threat which can be categorised as abnormal or normal. Abnormal is defined as anxiety out of proportion to the threat level (Lang., 1968; Barlow., 2004). According to Bleakley and Davies (2014), the most prevalent anxiety disorders are generalised anxiety disorder (GAD), obsessive-compulsive disorder (OCS), and panic disordering (PD). Americans have the highest rate of experiencing these three categories of anxiety, according to a study by Asnaani et al., (2010). The symptoms of anxiety can include excessive anxiety or worry about a variety of topics, such as personal health, employment, social interactions, and everyday regular living circumstances (Alwahhabi., 2008). These symptoms are displayed by people with anxiety disorder on most days for at least 6 months. Fear and anxiety can lead to serious problems in social interactions, education, and employment (Nelemqns et al., 2014). Feeling restless, on edge, having difficulty concentrating, being irritable, difficulty controlling feelings of worry, having sleep problems, such as difficulty falling or staying asleep, restlessness, or unsatisfactory sleep are some of the most common anxiety disorder symptoms (Keeton et al., 2009). There is a range of experiences which may induce anxiety creating an anxiety disorder if not dealt with. These experiences may include traumatic events, money or housing troubles, loneliness, bullying, drug, or alcohol abuse (Ladouceur et al., 1999; Melton et al., 2013). According to Jacobi et al., (2014), particular phobia, SAD, and GAD are most common in 18-34 year olds, while panic disorder is most common in 35-49 year olds. The prevalence rate among those aged 50 to 64 years old is decreasing.

Exercise is defined as physical activity that raises the heart rate above resting values (Caspersen et al., 1985). The psychological and physical benefits of exercise can also assist boost mood and reduce anxiety, according to research on anxiety and exercise (Yardley., 2003 and Ruffault et al., 2017).  Endorphins are released when a person exercises, according to Harber and Sutton (1984).  Endorphins are a collection of peptides produced by your pituitary gland and central nervous system that operate on your brain's opiate receptors (Dishman and O’Connor., 2009).


The purpose of this systematic study was to address the following question: Does exercise reduce anxiety disorder symptoms: A systematic review.

2. Methods 

2.1 Search Strategy 

                 Database searches were conducted using ProQuest, PubMed, PEDro and Elsevier, dated between February 2012 - March 2022. A primary search was carried out using the terms "anxiety," "anxiety disorder," "GAD," “OCD” and “PD” as well as the terms "panic attacks" and a secondary search was carried out using the term "exercise." In addition, the terms "physical activity" or "PA" were included as synonyms and MESH terms to see if exercise can help adults reduce anxiety symptoms, and researchers obtained data from peer-reviewed literature. Full copies of articles that fit the criteria for inclusion were found through the search.

2.2 Study Criteria and selection 

	Studies were reviewed if they 1) included information on whether exercise reduces anxiety symptoms; 2) if the participants were assigned to treatment and comparison groups; 3) if they appeared in peer-reviewed journals; 4) the complete text was accessible; 5) participants who have anxiety disorders had to be diagnosed by a doctor and assessed using the Hamilton test; 6) participants were in good health (i.e., no chronic disease or comorbidities) and had no physical limitations that prevented them from exercising. If any of the subjects were not clinically diagnosed with a persistent mood disorder and had any underlying health issues, the trials were ruled out.

2.2 Evaluation of methodological quality 
                        The PRISMA flow diagram selected studies and the quality of the work was assessed using the PEDro scale (Physiotherapy Evidence Database). The PEDro scale comprises eleven criteria for ensuring that the scientific method is properly followed, resulting in unbiased experimental design, methods, analysis, and results reporting. Item 1 is concerning external validity and is not considered when calculating the final score (Maher et al., 2003). Table 1 shows that elements 2 to 11 are concerning internal validity and are worth one point if they are met.



Table1  
Detailed description of PEDro scores. 
Study (year published)		PEDro scores	
				1      	2    3    4    5    6    7    8    9    10   11    Total of 2-11
Bélair et al., 2018                       Yes	1    0     1      1    0    0     1    1     1       1	    7
De Mello et al., 2013	            Yes	0    0     1      1    0    1     1    1     1       1	    7
	
De Oliveira et al., 2019              Yes	1    0     1      0    1    0      1    1     1      1	    7

Herring et al., 2016	            Yes	1    0     1      1    0    0       1    1     1     1	     7 

Jacob et al., 2020	             Yes	1    0     1      0    0    0      1    1     1      1	    6

Kim et al., 2020	                          Yes	1    0    1      0    0      0      1     1      1     1     6
López-Bueno et al., 2020            Yes	1    0     1      0    0    0      1    1     1      1	   6
Schuch et al., 2020                      Yes	0    0     1      1    0    0       1    1     1      1	   7

Total for each item 			6    0    8       4    1    1        8    8    8     8 	   51
1: Criteria for eligibility were established.
2: The subjects were divided into groups at random (in a crossover study)
3: Allocation was concealed.
4: The groups were similar in terms of the most critical prognostic factors.
5: All of the subjects were rendered blind.
6: All therapists who administered the therapy were blinded.
7: All assessors who measured at least one major outcome were blinded.
8: More than 85 % initially assigned to groups had measurements of at least one critical outcome.
9: All subjects with outcome measures got the treatment or control condition as assigned, or, if this was not possible, data for at least one major outcome was analysed using the "intention to treat" method.
10: For at least one key outcome, the findings of between-group statistical comparisons are presented.
11: At least one major outcome is presented with the results of statistical comparisons between groups.
(PEDro scale - PEDro, 2022). 

In this systematic review, the main outcome measure of interest is anxiety symptoms after treatment. The BAI, BDI, PAVS, STROBE or DSM-11-R, score is considered as post-treatment possibilities in the systematic review. These tests are considered the gold standard when it comes to determining anxiety (WHO, 2015).

3. Results 

3.1 Search and selection

	The stages of research, search and selection for the systematic review are depicted in Figure 1 as a flow chart. During the initial search, the database yielded 2500 titles and abstracts, with 2000 studies remaining after duplicates were deleted. The search then excluded 1,763 studies that did not include participants with anxiety, 603 studies that did not include exercise, 305 studies that were not available in full-text format, and 367 studies that used Boolean exclusion factors like "depression," "mental health conditions," "stress," "psychological treatment," 224 meta-analyses or review articles, 90 studies that were not peer-reviewed, 48 studies that were not published in English, and 39 others (e.g. animal studies). After these exclusion criteria were applied, only 8 papers (Bélair et al., 2018; De Mello et al., 2013; De Oliveira et al., 2019; Herring et al., 2016; Jacob et al., 2020; Kim et al., 2020; López-Bueno et al., 2020; Schuch et al., 2020) satisfied the requirements for inclusion in the systematic review. One of two causes led to the elimination of the remaining investigations: 1) Participants who have been diagnosed in a clinical context with chronic mood issues; 2) any underlying health concerns. Figure 1 PRISMA flow chart depicts this technique.
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Description automatically generated]Figure 1. The PRISMA diagram (Moher et al., 2009) was used during the review process. 
3.2 Quality assessment 

	In three studies (Jacob et al., 2020; Kim et al., 2020; López-Bueno et al., 2020), a PEDro score of six was discovered, the other investigations (Bélair et al., 2018; De Mello et al., 2013; De Oliveira et al., 2019; Herring et al., 2016; Schuch et al., 2020) found a score of seven. The most prevalent items not included in these investigations, according to the Pedro scale, were 1) the groups allocation was obscured 2) There was no blinding of all assessors who measured at least one significant outcome. 

3.3 Participants characteristics 
 	Table 2 depicts the characteristics of the participants. The systematic review includes 8 studies with a total of n=138,559 individuals. The participants in all eight studies were adults ranging in age from twenty to seventy, but no systematic demographic information was provided. Only female participants were included in one study (Herring et al., 2016). Five research (Bélair et al., 2018; De Mello et al., 2013; Jacob et al., 2020; López-Bueno et al., 2020; Schuch et al., 2020) reported an 80:55 female: male ratio, while one study (Kim et al., 2020) did not provide gender. All participants who took part in the five studies (Herring et al., 2016; Bélair et al., 2018; De Mello et al., 2013; Jacob et al., 2020; Kim et al., 2020; López-Bueno et al., 2020; Schuch et al., 2020) had been diagnosed with clinical depression.

3.4 Intervention characteristics 
	The intervention used in the study is also shown in Table 2. A form of exercise has been employed as an intervention in all of the studies that have been reviewed. The interventions employed in the study (Herring et al., 2016) was the only one that included the length of time that their intervention lasted. None of the next seven studies (Bélair et al., 2018; De Mello et al., 2013; De Oliveira et al., 2019; Jacob et al., 2020; Kim et al., 2020; López-Bueno et al., 2020; Schuch et al., 2020) had included the duration. The intervention in all three articles (Bélair et al., 2018; Jacob et al., 2020; Kim et al., 2020) was a self-reported PA questionnaire. Only three articles (De Oliveira et al., 2019; Herring et al., 2016; Schuch et al., 2020) stated they had employed their exercise intervention as part of their PA. Belair et al., (2018) used the Diagnostic and Statistical Manual of Mental Disorders (DSM-II-R) as their measure. The DSM-II-R is a mental disease classification system with associated criteria that assists doctors in making more accurate diagnoses (Spitzer et al., 1980). Herring et al., (2016) and De Oliveria et al., (2019) both use the SF/36, a 36-question multipurpose short-form health assessment (Ware., 1999). De Oliveria et al., (2019) employ the Hospital Anxiety and Depression Scale (HADS), a widely used instrument for measuring psychological morbidity in cancer patients (Mitchell et al., 2010). The Beck Depression Inventor (BDI) was used as a measure in all of these studies (De Mello et al; 2013; Jacob et al., 2020; Schuh et al.,2020). The BDI is a 21-item self-report rating questionnaire that examines depression-related attitudes and symptoms (Beck et al., 1961). The Beck Anxiety Inventory (BAI), a 21-item self-report questionnaire for assessing the degree of anxiety in adolescents and adults (Steer and Becks., 1997), was also used by all three (De Mello et al; 2013; Jacob et al., 2020; Schuh et al.,2020), it was also used by Kim et al., (2020). Despite using both the BAI and the BDI, Jacob et al., (2020) also used the Warwick–Edinburgh Mental Well-being Scale (WEMWBS), a population-based, validated tool for assessing
mental health (Ng Fat et al., 2017). However, Lopez-Bueno et al., (2020) was the only study that included a self-made anxiety and mood questionnaire.
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Physical Activities (PA), Resistance Exercise Training (RET), Aerobic Exercise Training (AET), Moderate Physical Activity (MPA), Various Physical Activity (VPA), Sedentary Behaviour (SB), Diagnostic and Statistical Manual of Mental Disorders (DSM-II-R), Beck Depression Inventor (BDI), Beck Anxiety Inventory (BAI), Warwick–Edinburgh Mental Well-being Scale (WEMWBS).
3.5 Data analysis

Belair et al., (2018) carried out a study on the link between leisure-time PA, SB, and depression and anxiety symptoms. The DSM-III-R was used to assess the participants’ depression and anxiety level. A three-question questionnaire about exercise frequency was used to gauge leisure time. The results of this study showed that the lower leisure time for PA was linked to higher symptoms of anxiety and depression, whereas sedentary activity had a less consistent pattern with symptoms of depression and anxiety. This indicate that the higher amount of leisure time for PA results in there being a lesser likelihood of anxiety symptoms.  

De Mello et al., (2013) performed a study which involved 1042 participants, the aim of the study was to look at the relationship between PA and anxiety and depression symptoms. The Beck Depression Inventory, Beck Anxiety Inventory, and two basic questions designed (whether or not the volunteers engage in any type of physical exercise [yes or no] and how often they engage in regular physical activity [r 2x/week or Z 3x/week]) to evaluate and define physical activity were used to assess the volunteers. When compared to individuals who engage in regular physical activity, the findings show that those who do not engage in physical activity have, at least in part, a higher risk of experiencing anxiety symptoms.

De Oliveira et al., (2019) performed a study looking at the impact of physical activity on elderly people's quality of life (QOL), anxiety, and depression. There were 200 participants who were divided into two groups of 100. The BPAQ, the SF-36, and the Scale of Anxiety and Depression were used to assess physical activity, quality of life, and anxiety and depression, respectively (HADS).  Physically active elderly people had much higher overall QOL scores than sedentary old people, who had the lowest outcomes and a statistically significant association with anxiety according to this study. The results state exercise does reduce anxiety symptoms.

Herring et al., (2016) carried out a study with 30 participants. The participants were divided into three ten-person groups. The study featured two sessions per week, 48 hours apart, for a total of six weeks. One group did RET, while the other did AET. They also had a control group that did no exercises. After 6 weeks, each group's participants would complete an SF-36 questionnaire. The results of this survey revealed that there was no statistically significant difference between RET exercises and anxiety. The results of AET on anxiety, on the other hand, demonstrate that there was a substantial improvement (p=0.05). There was no significant difference in the results for the group that had not done any exercise (p=0.05). This indicate those who did the exercises were less likely to have anxious symptoms.
Jacob et al., (2020) conducted a study investigating the cross-sectional association between physical activity levels with depressive symptoms, anxiety symptoms, and positive mental well-being during COVID-19 self-isolation. Participants were asked to fill out a questionnaire that included the following questions: 1) "How much time have you spent in strenuous activity on an average day since social isolation?" 2) "How much time have you spent in moderate activity on an average day since social isolation?".  The BAI, BDI, and WEMWBS were used to assess the participants' mental health. These findings imply that higher level PA during COVID-19 self-isolation is linked to improved overall mental health, which reveal those individuals who undertake PA have fewer anxiety symptoms.

Kim et al., (2019) performed a study which aimed to establish how PA affects anxiety symptoms. A total of 124,434 participants were enrolled in this study. The IPAQ-SF was used to assess PA and the BAI was used to assess the participant's anxiety level. The finding of the study revealed an association between PA and anxiety symptoms, implying PA will reduce anxiety symptoms. 

During COVID-19, Lopez-Bueno et al., (2020) conducted a cross-sectional investigation to see if there were any links between present PA and current perceived anxiety, they had 2250 participants for this study. They retrieved their information from a self-made online health survey that the participants had previously completed. The PAVS short version was used to calculate current PA. The findings of this study show that current PA adherence to WHO standards in the early stages of COVID-19 confinement is associated with decreased current reported anxiety. Exercise does assist in the alleviation of anxiety symptoms, according to this study.

Schuh et al., (2020) conducted a study which included 937 participants who had to undertake a questionnaire on what they do and the likelihood of anxiety and depression. They got placed into three different groups after answering these two questions; 1) “How much time on an average day have you spent in vigorous physical activity since self-isolating?”; and 2) “How much time on an average day have you spent in moderate physical activity since self-isolating?” the three groups were MVPA; VPA; SB. The results show the higher the confidence interval the higher likelihood of anxiety and depression. This results in participants who do more than 30 minutes of MVPA or 15 minutes of VPA per day are less likely to have anxiety symptoms. Those with higher levels of SB, on the other hand, are more prone to have anxiety symptoms.

4. Discussion 
As stated in the introduction, anxiety is a relatively prevalent illness that primarily affects persons between the ages of 18 and 59, and can manifest itself in a variety of ways. Each having a range of different on set of anxiety disorders. As a result of the significant prevalence of anxiety disorders, this research aims to evaluate the efficacy of exercise as a therapeutic strategy for patients with anxiety. According to all eight research, individuals who do not engage in any sort of exercise and live a sedentary lifestyle are more likely to develop anxiety symptoms. Exercise 2+ days a week for a minimum of 30 minutes, according to all eight research, can lower an individual's anxiety symptoms over time. Herring et al., (2016) and Schuh et al., (2020), on the other hand, claim that MVPA and RET are preferable forms of exercise. The advantage of using a questionnaire as an intervention in these studies (Belair et al., (2018); De Mello et al., (2013); De Oliveira et al., 2019; Herring et al., (2016); Jacob et al., 2020; Kim et al., 2019; Lopez-Bueno et al., 2020; Schuh et al., 2020) is that it is done in the real world rather than in a controlled group, reflecting more of the general population rather than a self-selected group of people who are interested in participating in research.

5. Limitation
This systematic review was constrained since only English-language material was gathered. Furthermore, relevant research may not have been discovered using the search terms entered into the databases. Future research may need to focus more on the methodological quality of the evidence.  When compared to explicit reporting of concealed treatment allocation, using an inadequate or unclear allocation concealment approach may result in larger estimates of treatment effects.

6. Conclusion
This systematic review illustrates that exercise is beneficial in reducing the symptoms of anxiety. Due to this experiment using mixed interventions, it allows for a variety of both experimental and cohort-based studies, which are valuable because the exercise is done in a group rather than in a controlled environment, and they can be extended to a broader area.
According to the PEDro scale, all of the studies were rated as high-quality. The findings of this study reveal that the general public in SB is more likely to have anxiety symptoms, and that a variety of workouts, frequency, and length all prevent the development of anxiety symptoms and disorders.
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Table 2
Participant and intervention characteristics

Study (year published) Participants Age Mood Disorder Exercise Duration Outcome measure
Bélain.et al., (2018) 9702 female and Male Born between Anxiety Self-reported PA N/A DSM-III-R
Healthy 1996-2009
De Oliveira et al., (2019) 200 male and female 60-80. Anxiety 100 PA N/A SF-36/ HADS
Elderly 100 no PA
De Mello et al., (2013) 104 male and female Mean age Anxiety Self- reported PA N/A BDI/ BAI
(41.9+ 14.4)
Herring et al., (2016) 30 Female 18-37 Anxiety RET 2 weekly sessions (48hr apart) 6 weeks SF-36
AET 2 weekly sessions (48hr apart)
Jacob et al., (2020) 902 35-64 Anxiety Self- reported PA N/A BAI/ BDI/ SWEMWBS
(63.8% F and 50% M)
Kim et al., (2020) 124,434 18-64 Anxiety IPAQ-SF | N/A BAI
(18-64)
Lopez-Bueno et al., (2020) 2250 Mean age Anxiety 150 min a week N/A SELF-MADE
(35.3) QUESTIONNAIRE ON
ANXIETY AND MOOD
Schugh et al., (2020) 937 18-35 Anxiety MPA <30 min a day or > 30 min a day. N/A BDI/BAI
(72.3% F and 27.7% M) VPA <15 min a day or > 15 min a day

SB <10h sitting a day or >10 hr sitting a day
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