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ABSTRACT 

Introduction: Physical exercise improves various physical abilities, as well as it can 
promote improvement in the clinical condition  of several diseases, including those 
related to the central nervous system. In this sense, the objective of this work was 
to produce a systematic review of the literature to investigate whether exercise is 
capable of promoting improvement in the clinical condition in human adults 
diagnosed with generalized anxiety disorder, whether there is a specific physical 
exercise, as well as whether the intensity of it is related to the improvement in the 
disease. 

Methods: Randomized clinical trials published up to May 2019 were searched in 
online databases (PubMed, Scopus, Web of Science, Cochrane Library, LILACS, 
OpenGrey and Google Scholar) after developing a PICO statement focused on 
comparison between adults who received an intervention with the practice of 
regular, planned and supervised physical exercises, compared with sedentary 
participants and after verifying their effects in the context of generalized anxiety 
disorder. The search and data extraction were performed following the guidelines 
of the PRISMA manuscript writing guide. Quality assessment and risk of bias were 
analyzed following the Cochrane – RoB 2.0 protocol. 
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Results: A total of 4694 reference articles were retrieved/searched, while only six 
were considered eligible for the present review. Most articles showed a reduction in 
generalized anxiety disorder from an intervention with physical, aerobic and 
anaerobic exercises of moderate intensity. However, in the risk of bias analysis, all 
articles showed some concerns regarding the reported evidence. 

Conclusion: Physical exercise is a potential tool for reducing generalized anxiety 
disorder, and moderate exercise intensity is directly related to an improvement in 
the clinical condition of the disease, regardless of the type: aerobic or anaerobic. 
However, it is important that further research seek to investigate the physiological 
and neuroendocrine mechanisms related to such improvement. 

Keywords: Physical exercise, Anxiety, Systematic review. 

INTRODUCTION 

Physical Exercise (PE) is considered a subcategory of physical activity, which is 

usually used to improve the individual's physical abilities, such as: strength, 

flexibility, muscular endurance and aerobic capacity (GARBER et al., 2011). PE is 

able to promote a series of physiological changes, which can positively impact 

human health, and these benefits depend on its correct planning and application, in 

which it is necessary to take into account the various training variables such as the 

specificity of exercise, which promotes physiological responses according to each 

type of activity. For example, aerobic training is reported as important implements 

to improve, primarily, the cardiovascular capabilities of individuals, as well as 

strength training improves neuromuscular capabilities (AMERICAN COLLEGE OF 

SPORTS MEDICINE, 2009). 

However, in recent decades, the practice of PE has gone beyond the 

improvement/development of physical abilities, as it has been shown that physical 

exercise can promote physiological changes capable of protecting individuals from 

damage to health, as well as minimizing damage to who is affected by a certain 

disease or physiological limitation (HAJIZADEH MALEKI et al., 2018). Based on 

these findings, PE has become a common practice for the prevention and 

treatment of a series of diseases, including those that compromise the Central 
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Nervous System (CNS), including Parkinson's disease, which can be minimized 

through practice of strength training (LEAL et al., 2019) and for Alzheimer's, where 

aerobic exercise is more effective as one of the treatment strategies (CHEN et al., 

2016). In addition to these, other diseases that come from an imbalance in the 

CNS can be prevented with the practice of PE, among which depression and 

Generalized Anxiety Disorder (GAD) can be highlighted, diseases that are directly 

related to important hormonal changes that occur in the CNS (HARVEY et al., 

2018). 

Anxiety (within moderate levels - accepted by the Brazilian Society of Psychiatry) is 

a natural physiological alteration of everyday life, and therefore is even considered 

fundamental to human survival. However, when unbalanced, it becomes a serious 

neuroendocrine disorder and consequently generates physiological dysfunctions, 

which can be highly harmful for the person affected by this disorder, since in most 

cases it manifests itself through the main classic symptoms, such as: excessive 

sweating, persistent nervousness , tremors, muscle tension, heart palpitations, 

epigastric discomfort, even literally paralyzing the person with this disorder. 

Although anxiety is a normal, natural condition and in certain aspects even 

necessary for human beings, acting as a form of propulsion for people to have the 

reactions and attitudes necessary for their own survival, when it rises 

disproportionately and persistently, can induce GAD, triggering a series of 

problems for the individual with this disorder. This condition directly interferes in the 

lives of diagnosed individuals, as well as the people who live with them, affecting 

daily activities, such as social and other spheres (ICD 10). 

GAD is one of the diseases for which non-drug treatment alternatives have been 

sought, such as the practice of yoga, dance and PE. However, it is not clear 

whether PE is effective, nor what is the characteristic of the exercise (aerobic or 

anaerobic), as well as the intensity at which safe results are obtained, since 

investigations have shown that just walking (MA et al., 2017) and in an intense 

strength training (80% of a maximum repetition – 1RM) (FOCHT and KOLTYN, 
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1999), the EF caused improvement for these patients. In this sense, the objective 

of this work was to produce a systematic review of the literature to investigate 

whether PE is capable of promoting improvement in adult humans diagnosed with 

GAD, as well as which models and intensities of exercises are related to the 

improvement of the clinical condition of this disease. 

MATERIAL AND METHODS 

RECORD 

This systematic review was recorded in the PROSPERO database, created by the 

University of York, which is responsible for registering and disseminating 

systematic reviews, and performed according to Moher et al. (2009), through the 

PRISMA guide (Preferred Reporting Requirements for Systematic Review and 

Meta-Analysis) (Figure 1). 

SEARCH STRATEGY AND ELIGIBILITY CRITERIA 

The PICO strategy was used in this systematic review. PICO stands for Patient, 

Exposure, Comparison, and Outcome. These components are essential for the 

design of all stages of the review. Intervention studies in adult humans (P) were 

included in which patients underwent PE (I) and absence of PE (C) were part of the 

same investigation, to observe whether there is an association between the 

practice of PE and the improvement in the symptomatic condition of GAD (O). 

Review articles, case reports, descriptive studies, opinion articles, technical 

articles, guidelines, animal and in vitro studies were discarded. 

This review was carried out based on the guiding question: “Can physical exercise 

be an alternative therapeutic intervention to treat generalized anxiety disorder? ”. 

Searches were carried out in the following electronic databases: PubMed, Scopus, 

Web of Science, Lilacs, Cochrane, OpenGrey and Google Scholar. During the 
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searches, there were no restrictions regarding the date of publication and the 

language used in the studies. All relevant studies were translated and reviewed. 

The MeSH terms, keywords and search strategy were adapted according to each 

database, as represented in (Table 1). The searches were performed between 

March and July 2019. 

After carrying out searches in the databases, a weekly search alert was created to 

notify new studies that fit the search strategy. All relevant articles were entered into 

a bibliographic reference manager (EndNote®, version X7, Thomson Reuters, 

Philadelphia, USA). All procedures, including searches, study selection, risk of bias 

assessment and data extraction were performed independently by two reviewers 

(DM and MGC) and checked by a third reviewer in case of disagreement (EO). 

Duplicate articles were removed through the bibliographic reference manager 

(EndNote®, version X7, Thomson Reuters, Philadelphia, USA), from automatic 

exclusion and followed by manual review. 

After removing duplicate articles, studies were selected in two moments: first, after 

reading the title and abstract, and later, after analyzing the full text, according to 

the previously established eligibility criteria. 

DATA EXTRACTION AND QUALITY ASSESSMENT 

In the selected articles, data referring to the authors, year of publication, study 

design, characteristics of the participants (source and sample size), average age, 

GAD evaluation protocol, type/protocol of the PE applied, were extracted and 

tabulated, results and statistical analysis (Table 1). 

To assess the methodological quality and risk of bias, a “checklist” contained in 

RoB 2.0 was used, a revised tool to assess the risk of bias in randomized studies 

(HIGGINS et al., 2016). This “checklist” has domains related to the study and 
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sample design, characteristics of the control group, quality of measurements and 

results, and integrity and distorting influences. 

For each criterion evaluated in the “checklist”, a “high risk of bias” was attributed to 

cases of major problems in the study; “some problems”, in case of minor problems 

and “low risk of bias” for studies that did not present any problems. This tool seeks 

to assess whether the methods are adequate to produce consistent and valid 

information, as well as whether the results offered the expected effects (Chart.1). 
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Chart 1. Data extraction from articles included in the review 
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Source: Data from the survey itself. 
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RESULTS 

CHARACTERISTICS AND SELECTION OF STUDIES 

Among the 4694 references identified in search databases, 266 duplicates were 

removed. After reading titles and abstracts, 4415 of the 4428 references were 

excluded based on eligibility criteria. Thus, 13 references were selected for full-text 

evaluation. Subsequently, one study was excluded due to lack of exercise 

assessment, four studies were excluded because the authors did not assess 

participants in the control groups, one reference was excluded because it was a 

protocol article, and one study was excluded because no intervention was applied 

to participants. Finally, six articles were eligible for qualitative evaluation (Fig. 1). 
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Figure 1. Flowchart of database searching according to the PRISMA statement 

  

Source: Author. 

 

https://www.nucleodoconhecimento.com.br/
https://www.nucleodoconhecimento.com.br/?p=136500&preview=true
https://www.nucleodoconhecimento.com.br/
https://www.nucleodoconhecimento.com.br/wp-content/uploads/2022/04/Fluxograma-do-banco-de-dados-pesquisando-de-acordo-com-a-declaracao-PRISMA..png


REVISTA CIENTÍFICA MULTIDISCIPLINAR NÚCLEO DO 

CONHECIMENTO ISSN: 2448-0959 

 https://www.nucleodoconhecimento.com.br 

 

42 
RC: 136500 
Available in:  https://www.nucleodoconhecimento.com.br/health/generalized-anxiety 

 

INDIVIDUAL STUDY RESULTS 

Six Randomized Clinical Trials (RCTs) were included. The effects of PE on GAD 

were reported in all six selected studies. GAD assessment scales were mostly 

used by the authors (DILORENZO et al., 1999; FOCHT and KOLTYN, 1999; 

HERRING et al., 2011; LEBOUTHILLIER, 2017; MA et al., 2017; EDWARDS et al., 

2018 ). The STAI scale (State-Trait Anxiety Inventory) was the choice of all studies 

to assess the effect of PE on GAD. 

Interventions related to the PE with the purpose of minimizing the effects of the 

GAD varied, in duration: from the immediate evaluation of the tests applied to 

intervention programs of 6 and 12 weeks, being: the programs of twelve weeks 

(DILORENZO et al., 1999; MA et al., 2017); six-week programs (HERRING et al., 

2011) of immediate intervention (FOCHT and KOLTYN, 1999; LEBOUTHILLIER, 

2017; EDWARDS et al., 2018). Physical training applied as an intervention 

involved aerobic activities (DILORENZO et al., 1999; HERRING et al., 2011; MA et 

al., 2017) and muscle strength (FOCHT and KOLTYN, 1999; LEBOUTHILLIER, 

2017). Associated with the interventions, other physical activities were applied: 

yoga (MA et al., 2017), Tai-Chi (MA et al., 2017), aerobic dance (MA et al., 2017) 

and meditation (Edwards et al., 2018). Demographic variables were considered for 

the analysis of interventions in all studies. 

PE was associated with improvements in GAD symptoms, such as: tension anxiety 

(HERRING et al., 2011), trait anxiety (State-Trait Anxiety (FOCHT and KOLTYN, 

1999; MA et al., 2017; EDWARDS et al., 2018), anxiety sensitivity 

(LEBOUTHILLIER, 2017), anxiety tolerance (LEBOUTHILLIER, 2017) and 

uncertainty intolerance (LEBOUTHILLIER, 2017). Among the types of PE, both 

aerobic ones (DILORENZO et al., 1999; HERRING et al., 2011; LEBOUTHILLIER, 
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2017), and muscle strength (HERRING et al., 2011; LEBOUTHILLIER, 2017) were 

associated with improvement in GAD. 

QUALITATIVE ANALYSIS OF STUDIES 

Considering the qualitative analysis using the RoB 2.0 tool (Cochrane) (HIGGINS 

et al., 2016), the six studies presented the “Some concerns” classification. The 

biggest problems presented were related to randomization and allocation of 

groups. This occurrence was due to the lack of description, by the authors, of how 

the random sequence was generated, only stating that the groups would have 

been randomized prior to the interventions. 

RISK OF BIAS 

The risks of bias in the studies are reported in figure 2. None of the studies showed 

a high risk of bias despite problems related to the sample, such as: allocation, 

sampling method and randomization of groups. Thus, the overall quality of 

evidence tends to be reduced due to a non-probabilistic distribution of the 

characteristics of the groups. All studies were rated as having some concerns 

regarding the effects of PE in the treatment of GAD. 

DISCUSSION 

The objective of this study was to look for evidence that would point to the effects 

of the practice of PE in the treatment of GAD and, based on this, to point out 

whether this could be a therapeutic strategy for this disease. Randomized studies 

and systematic reviews of these studies provide the most reliable evidence about 

the effects of health interventions. Systematic reviews aim to collect and 

synthesize all studies that meet pre-specified eligibility criteria, using methods that 

attempt to minimize bias in order to obtain reliable conclusions (HIGGINS et al., 

2016). 
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In this systematic review, it was possible to point out that, among the main 

therapeutic benefits that PE is able to promote to individuals who present GAD, it is 

possible to highlight a great improvement in the symptomatology of exacerbated 

anxiety, especially in the control or reduction of tension resulting from the GAD 

(HERRING et al., 2011) in the State-Trait Anxiety (which refers to a personal 

disposition, to respond with exacerbated anxiety to stressful situations and a 

tendency to perceive a greater number of situations as threatening, even when 

they are are not) (DILORENZO et al., 1999; FOCHT and KOLTYN, 1999; MA et al., 

2017; EDWARDS et al., 2018), improvement in sensitivity to anxiety and greater 

tolerance to distress (LEBOUTHILLIER, 2017). These results may be related to 

biological changes (physiological and neuroendocrine) including in the CNS, 

promoted by the practice of PE (FERNANDES et al., 2018). 

Studies have shown that PE, in addition to promoting improvements in general 

physical abilities such as strength, flexibility, muscular endurance and aerobic 

endurance, is capable of preventing systemic diseases such as diabetes (REŞAT 

DABAK et al., 2019), as well as reducing symptoms of diseases that affect the 

CNS (HARVEY et al., 2018). GAD may be one of those alterations/diseases that 

are directly related to the breakdown of CNS activity homeostasis, which can be 

attenuated by the practice of PE, as we saw in our results. 

In fact, it has already been shown that PE is capable of promoting positive 

adaptations in the CNS, which can be triggered by increasing the synthesis and 

expression of growth factors, such as Brain Derived Neurotrophic Factor (BDNF), a 

substance essential for the maintenance of cellular activity in this organ (PHILLIPS, 

2017). These physiological/neuroendocrine responses arising from the practice of 

PE, mainly the synthesis of these growth factors, may be the key to the 

mechanisms that make the brain less susceptible to imbalances capable of leading 

to diseases such as GAD, as the results of this investigation have shown that PE is 

able to reduce the clinical condition of this disease, in which the individuals were 

before the intervention. 
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The interventions used in the selected articles rely on both primarily aerobic PE 

and primarily anaerobic exercises (muscle strength exercises). This is an 

interesting factor for this investigation, since most of the articles that point to PE as 

a strategy to improve the functioning of the CNS, normally promote interventions 

with aerobic PE (FERNANDES et al., 2018). In this sense, there would be another 

common factor in this, for these two models of PE, which would be promoting the 

improvement in the GAD framework, since both the aerobic exercise 

(DILORENZO, 1999; LEBOUTHILLIER, 2017; HERRING, 2011), and the of muscle 

strength (LEBOUTHILLIER, 2017; HERRING, 2011) were effective in the treatment 

of this disease. 

However, it should be noted that during some of the PE practices, these were not 

effective, such as those associated with aerobic exercises, possibly those of low 

intensity (a short walk for example) (MA, 2016). As well as strength training, 

characteristically more intense (80% of 1RM), which did not promote improvement 

in the GAD clinical condition (FOCHT and KOLTYN, 1999), which possibly points 

to the fact that physical exercises are practiced at an ideal/standard intensity to 

contribute to the treatment of GAD. Or even that they ensure better results against 

this disease and, in this case, it is the practice of PE with moderate intensity, 

because regardless of the PE, this was a common variable to all the works that 

proved to be efficient in the treatment of this psychic disorder ( DILORENZO et al., 

1999; FOCHT and KOLTYN, 1999; HERRING et al., 2011; LEBOUTHILLIER, 

2017; MA et al., 2017; EDWARDS et al., 2018). 

To point out the practice of PE as a treatment strategy for GAD, it is important to 

quantify the intensity variable. In the articles selected for this systematic review, the 

exercise intensity was one of the main conditions controlled during the 

interventions, as well as the quality of the measurement tools, since this is a 

methodological variable, which requires individualized measurement for the 

prescription of training, as in addition to making the practice of PE safer, it 
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improves the results achieved (AMERICAN COLLEGE OF SPORTS MEDICINE, 

2009). 

Among the tools for assessing intensity, there are VO2 max tests, which are 

normally used for prescribing aerobic exercise, as well as the one repetition 

maximum test (1RM) and the submaximal repetitions test, recommended by the 

American College of Medicine of the Sport (GARBER et al., 2011). These tests 

provide greater reliability in the results of the articles, as well as representing a 

determining factor for our conclusions. 

Another point to take into account is that, although other interventions were used 

and some of the works, of the studies that used more than one intervention 

strategy (MA et al., 2017; EDWARDS et al., 2018), were extracted only data from 

the groups that were included in this review (groups: with PE and without PE). 

Because, in addition to being a methodological requirement for systematic reviews, 

this enhances the isolation of variables and reduces the risk of bias in the 

application of PE as a GAD treatment strategy. 

Furthermore, in the case of this investigation, it is important to point out that 

reliable tools were used (one repetition maximum test – 1RM) (AMERICAN 

COLLEGE OF SPORTS MEDICINE, 2009), such as for GAD diagnosis (STAI - 

State-Trait Anxiety Inventory, Inventário State-Trait Anxiety), which can bring 

greater security in the results obtained by the authors, since these protocols are 

already well established in the literature, as they have been used for decades for 

GAD analysis (KNIGHT et al., 1983; LEBOUTHILLIER , 2017; EDWARDS et al., 

2018). 

Therefore, the fact that the assessment of the GAD levels of the participants was 

carried out using STAI, in more than 80% of the individuals included in the studies 

that make up this systematic review, corroborates the fact that this is a tool mostly 

used when the objective is to is to evaluate the GAD in medical research and, 
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consequently, allows us to state that the conclusions obtained in the articles 

included in this work are safe, which can reduce biases in this investigation 

(JULIAN, 2011; HIGGINS et al., 2016). 

The risk of bias in the studies was assessed using the RoB 2.0 tool, which 

presents a series of requirements that the study must comply with in order to 

strengthen its findings. The evaluation of studies was performed for each domain 

shown in Table 1 (HIGGINS et al., 2016). One of the problems we found in all the 

studies concerned the randomization criteria, which is certainly the main reason 

why the articles did not reach maximum quality (low risk of bias), since 

randomization must ensure that the participants in the intervention and comparison 

groups are similar with regard to known and unknown prognostic factors, so 

differences in results can be attributed to the causal effect of the intervention 

(HIGGINS et al., 2016). 

In addition, other minor problems were found, but they would not be able to directly 

interfere with the results of the studies, since domains such as lack of results and 

evaluation of results were well described, as recommended by the evaluation tool. 

In this sense, none of the articles included in this review reached the maximum 

quality criteria, but there was also no work identified as having low quality (high risk 

of bias), all of which were classified as having “some problems” (figure 2). These 

results indicate that, although the studies did not meet all the quality criteria, this 

was possible in most domains, which enables a direct relationship with positive 

results between the practice of PE and the reduction of the clinical condition of 

GAD in individuals adults (HIGGINS et al., 2016). 

CONCLUSION 

These results indicate that, although the analyzed studies did not unanimously 

reach all the quality criteria, this summary of this category points to the practice of 

PE as a tool with great potential to contribute to the treatment of GAD in adults. 
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This improvement in the state of exacerbated anxiety and in the State-Trait of 

Anxiety, for example, is possibly related to a practice of physical exercises of 

moderate intensity, regardless of the type of exercise (aerobic or anaerobic). 

However, it is important to emphasize that future investigations are necessary, and 

that these seek to clarify in more detail the physiological mechanisms and 

especially the neuroendocrine ones, by which such improvement in the clinical 

condition of GAD is promoted. 
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