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A Guided Review of the Literature and 
Evidence



Learning Objectives
➢ Describe the efficacy of physical activity interventions for the treatment 

of anxiety symptoms.

➢ Identify what kinds of exercise are associated with improvements in 
anxiety symptoms.

➢ Identify dose response (e.g., frequency, intensity) of exercise associated 
with improvements in anxiety symptoms. 

➢ Make recommendations for the inclusion of physical activity for clients 
with anxiety symptoms.
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DSM-V Generalized Anxiety Disorder

❏ Excessive anxiety that is 
generalized to a number 
of different 
events/activities

❏ Difficulty Controlling 
Worry

❏ Restlessness 
❏ Easily fatigued
❏ Difficulty concentrating
❏ Irritability
❏ Muscle tension
❏ Sleep disturbance

More days than not for at least 6 
months:

At least 3 of the following symptoms:



DSM-V Anxiety Disorders

● Generalized Anxiety Disorder
● Specific Phobia
● Social Anxiety Disorder
● Agoraphobia
● Panic Disorder

Previous versions of the Diagnostic and Statistical Manual of Mental 
Disorders (DSM) included obsessive-compulsive disorder (OCD) and 
post-traumatic stress disorder (PTSD).

*As of the DSM-V, PTSD is no longer considered an “Anxiety Disorder” and 
has been moved to “Trauma- and Stressor- Related Disorder” section



Evaluating Intervention Efficacy

Prevention: 

● Is there evidence to suggest that physical activity/exercise can help 
prevent anxiety symptoms?

Therapeutic: 

● Is there evidence to suggest that physical activity/exercise can help 
alleviate/anxiety symptoms?

Treatment:

● Is there evidence to suggest that physical activity/exercise can treat 
anxiety disorders?



Physical Activity 
for Anxiety

Part 1: Prevention



Physical Activity for Non-Clinical Anxiety

2015 Meta-Meta-Analysis
● 4 Meta Analysis were combined including a total of 306 studies before 

the year 2014 (n = 10,755)
○ Previous analysis only looked at clinical populations; this study 

includes non-clinical/sub-clinical sample. 

Key Findings: 

● PA reduces anxiety in non-clinical populations.



Physical Activity for Non-Clinical Anxiety

Highlights

● “Evidence on the effect of physical activity on anxiety in clinical 
populations is mixed.”

● “It does not provide evidence for specific recommendations regarding 
the most beneficial duration, intensity, mode or frequency of physical 
activity for these mental benefits.”

● “Clinical anxiety can manifest in quite divergent disorders”



Physical Activity Protects From Incident 
Anxiety

2019 Meta-Analysis
● 13 Prospective Cohort Studies (n = 75,831)

Key Findings

● Higher levels of self-reported PA are associated with a decreased risk 
of both anxiety symptoms and anxiety disorders in people free from 
anxiety at baseline

● 27% lower risk for developing anxiety when compared to people with 
lower levels of self-reported PA.



Physical Activity Protects From Incident 
Anxiety

Highlight:

● Only included self-report data. 

● Evidence supports the notion that self-reported PA can confer 
protection against the emergence of anxiety. 

● Higher PA levels protects from agoraphobia and Posttraumatic disorder.



Physical Activity and Anxiety

2019 Systematic Review and Meta-Analysis
● 13 prospective cohort studies

○ Included generalized anxiety, panic, phobia
○ Excluded OCD and PTSD outcomes.
○ Excluded samples of individuals with clinically significant anxiety at 

baseline. 

Key Findings:

● Inverse association between physical activity and subsequent anxiety. 

● Physical activity may protect against anxiety symptoms and disorder. 



Exercise and Reduced Anxiety Risk

2023 Systematic Review & Assessment of Causality
● 2 Systematic reviews (2000-2020) with meta-analysis

○ Only 2 reviews met criteria to infer causality (Bradford Hill’s 
Criteria)

Key Findings:

● PA was associated with lower odds of self-reported anxiety symptoms. 

● PA was associated with lower odds of diagnosis of any anxiety disorder 
and diagnosis of generalized anxiety disorder.



Exercise and Reduced Anxiety Risk

Highlights:

● Assessed the likelihood of these associations being causal.

● “When assessed against Bradford Hill's criteria for causality, we found 
a probable causal relationship, with higher levels of PA leading to a 
lower risk of depression and anxiety."

● “The consistent findings provide sufficient evidence to support an 
association between PA and incident cases of anxiety”



Physical Activity and Prevention

2024 Meta-analysis and umbrella review
● 11 prospective studies (n=69,037)
● Excluded Intervention Studies

Key Findings: 

● Higher levels of PA are significantly associated with a reduced risk of 
incident depression and anxiety or stress-related disorders. 

● Higher levels of PA significantly reduce the subsequent risk of indecent 
anxiety.



Physical Activity and Prevention

Highlights:

● Higher levels of PA significantly reduced the subsequent risk for any 
anxiety disorder, risk for anxiety symptoms and GAD disorder.

● Risk reduction from higher PA levels for agoraphobia, and post 
traumatic stress disorder”

● Positive effect for higher PA did not reach statistical significant levels 
for panic, OCD, social phobia and specific phobia.



Exercise Interventions to Reduce Anxiety in 
Mid-life and Late-life Anxiety disorders

2022 Systematic Review
● 4 randomized control trials (n = 132); All adults over the age of 40.

Key Findings:

● “Exercise interventions have the potential to be an effective 
non-pharmacological intervention for anxiety and subthreshold anxiety 
disorders in mid-life and late-life, despite the limited extent of the 
evidence base.”



Exercise Interventions to Reduce Anxiety 
in Mid-life and Late-life Anxiety disorders

Highlights:

● Flexibility, toning and balance versus healthy aging DVD

● Aerobic training versus non-physical activities

● Tai Chi with paroxetine versus paroxetine only

● Aerobic and strength training versus inactive control

¾ studies demonstrated interventions were more effective at reducing 
anxiety than control interventions. 



Physical Activity for Reducing Anxiety 
Symptoms in Older Adults

2024 Systematic Review and Meta–Analysis
● 11 randomized control trials (n = 770); 60 years and over.

Key Findings: 

● Physical activity can significantly reduce anxiety symptoms in older 
adults.

● All types of exercises reduced anxiety symptoms compared to the 
control group.



Physical Activity for Reducing Anxiety 
Symptoms in Older Adults

Highlights:

● Exercise modalities included pilates, walking, resistance training and 
aerobic exercises

● Control including “usual care”, stretching, waitlist and exercise advice.

● Longer duration of exercise showed larger effect on reducing anxiety.



Practical Implications

➢ Inverse relationship between physical activity levels and anxiety 
symptoms.

➢ Physical activity can help prevent or reduce anxiety symptoms, 
but evidence is noticeably mixed. 

➢ Efficacy appears to be variable for different anxiety disorders.



Physical Activity 
for Anxiety

Part 2: Therapeutics & Treatment



Effectiveness of Physical Activity in 
Primary Prevention of Anxiety

2022 Systematic Review and Meta-analysis
● 3 randomized control trials (n= 350)
● No prospective studies included

Key Findings:

● There is no evidence that anxiety can be prevented through physical 
activity, although the quality of evidence was low.



Effectiveness of Physical Activity in 
Primary Prevention of Anxiety

The three interventions observed included:

● Home-based walking exercise (in individuals with lung cancer)

● Individually-tailored exercise (combination of aerobic and 
strength-based exercise) with goal of reaching 180 minutes of exercise 
per week over the course of 16 weeks post cancer-related surgery

● Walking program with sedentary individuals

Interventions included two studies with cancer patients and two studies 
with walking-based interventions. 



2018 Systematic Review and Meta-Analysis
● 15 randomized control trials with wait-list controls (n = 675) 

○ Participants either (a) had an anxiety disorder or (b) had 
elevated anxiety on a validated scale/screener.

Key Findings:

● Results showed that exercise is more effective than waiting list control 
group with a moderate effect size.

● Findings suggest high intensity exercise is more effective than low 
intensity exercise.

Exercise in the Treatment of 
Clinical Anxiety



Exercise in the Treatment of 
Clinical Anxiety

Highlights:

● Exercise interventions included walking, running, treadmill training and 
supervised aerobic training sessions (note: all aerobic exercises). 

● Both low and high intensity groups maintained improvements in anxiety 
after a “long term follow-up”.

● High intensity exercise found large effect sizes compared to untreated 
waiting list control group. 

● Unclear if exercise intervention is comparable to an active control group 
(e.g., mindfulness based stress reduction; Bartley et al., 2013)



Resistance Training (RET) and Anxiety

2017 Meta-Analysis and Meta-regression analysis
● 16 Randomized control trials (n = 922)

Key Findings:

● RET has a small-to-moderate statistically significant positive effect on 
anxiety symptoms.

● Effects are similar to aerobic exercise on primarily healthy adults.



Resistance Training and Anxiety

Highlights:

● Resistance Exercise Training (RET) has demonstrated additional positive 
effects on other outcomes such as pain intensity, metabolic syndrome, 
depressive symptoms, feelings of fatigue, self-esteem, and sleep.

● Larger positive effects were found in studies of healthy participants in 
comparison to participants with a physical or mental illness.

● Consistent with previous meta-analytic findings of exercise effects on 
anxiety in non-clinical participants and patients.



Exercise and Anxiety Symptoms

2023 Meta-Analysis
● 97 Systematic Reviews, 1,039 individual RCTs (n = 128,119).

○ 28 meta-analyses were included for anxiety (n = 10,952)

Key findings:

● Results show a medium effect of PA for reducing anxiety

● PA was generally effective for reducing anxiety across disease 
conditions.

● All modes were effective (strength-based interventions, mixed modes, 
stretching, yoga and other mind-body modalities, and aerobic exercise)



Is Exercise a Viable 
Therapy for Anxiety?

2023 Systematic Review and Meta-Analysis
● 25 Randomized Control Trials (n = 1,831)

○ Follow up from 2015 study by the same authors including data 
between 2014 to 2021

○ Anxiety as a “primary outcome”; includes PTSD and OCD

Key Findings:

● 18 of 25 RCTS either had equivocal findings or found that exercise did 
not improve anxiety.

● Evidence does not provide strong support for efficacious use of exercise 
to treat anxiety.



Is Exercise a Viable 
Therapy for Anxiety?

➢ “There have been a number of meta-analyses of the effects of 
regular exercise on anxiety with disparate conclusions, in part 
because participants without elevated anxiety or with no anxiety 
were included in these studies”

➢ It may be that physical activity is more effective with “healthy” or 
“non-anxious” individuals than individuals with anxiety disorders. 



Combined Psychotherapy 
and Exercise

2018 Systematic Review and Meta-Analysis
● 11 randomized control trials looked at anxiety-specific outcomes
● Compares CBT and Exercise (CBTEx) with CBT alone.

Key Findings:

● Comparison of CBTEx with either CBT or exercise alone showed no 
significant difference in outcome in anxiety-specific outcomes.

● CBTEx intervention is not superior to exercise or CBT interventions 
alone for decreasing depression, anxiety and fatigue symptoms. 



Combined Psychotherapy 
and Exercise

2020 Systematic Review and Meta-Analysis
● 18 studies (n = 1686 participants)
● “Behavioral therapy” (BT) included all modalities of psychotherapy (e.g., 

CBT, interpersonal therapy, counseling)

Key Findings:

● The effect of BT+Ex on depression and anxiety was significant.

● BT+Ex does not appear to be significantly more effective than BT for a 
reduction in anxiety.



Practical Implications
➢ BT+Ex is a more effective treatment for depression than BT alone, but not 

anxiety.

➢ Results from both Bernard et al., and Bourbeau suggest that psychotherapy 
alone is comparable to intentions that include both exercise and therapy for 
clinical anxiety.

➢ Exercise may still have health benefits that psychotherapy alone does not.



Single Bout Physical Exercise 
for Anxiety

2022 Randomized Control Trial
● n = 88 participants (30 min of acute aerobic exercise on a stationary 

bike vs nature documentary) 
○ Can one acute bout of exercise be sufficient to reduce state anxiety 

in a subclinical sample?

Key Findings:

● Both groups showed significant decreases in state anxiety and the 
extent of the change did not differ between the two groups. 

● One bout of exercise is not sufficient to reduce anxiety in a subclinical 
sample.



Single Bout Physical Exercise for Anxiety

● Previous studies could reliably show that one bout of exercise is 
sufficient to significantly reduce state anxiety in healthy samples 
compared to a control condition.

● For example, meta-analysis including 36 randomized control trials by 
Ensari et al., found that “acute bouts of exercise can yield a small 
reduction in state anxiety” (2015).

● Potential that “floor effects” with healthy populations may have 
impacted results. 

https://www.sciencedirect.com/science/article/pii/S1755296622000400#bib35


The Anxiolytic Effects of Exercise

2017 Meta-Analysis
● 6 randomized control trials (n = 262)

○ Adults with primary diagnosis of anxiety OR stress disorder 
(including GAD, PD, OCD, PTSD); 

○ Included a non-active control. Excluded articles that compared 
exercise to other active treatments.

Key Findings:

● Findings suggest that exercise significantly decreased anxiety and/or 
stress-related symptoms more than control conditions.



The Anxiolytic Effects of Exercise

2021 Systematic Review and Meta-Analysis
● 13 Randomized Control Trials (n = 731)

○ Used same inclusion criteria as Stubbs et al., (includes OCD and 
PTSD)

○ Excluded active controls. 

Key Findings:

● Exercise reduced symptoms of anxiety across the 13 studies. 

● Exercise has a small effect on reducing anxiety symptoms in anxiety 
and related disorders. 



The Anxiolytic Effects of Exercise

Highlights:

● “Importantly, we have found a moderate effect (SMD = -0.58) on 
anxiety symptoms reductions”: 

○ Compared to paroxetine (SMD = -0.56), fluoxetine (SMD = 0.56), 
quetiapine (SMD = -0.56), fluvoxamine (SMD = 0.60) and 
venlafaxine (SMD = 0.50)

● The optimal duration, intensity and frequency for clinical exercise 
interventions in people with anxiety and related disorders remain 
unclear. 



Practical Implications

➢ Exercise and physical activity are seemingly effective in anxiety 
prevention and have both an acute and chronic anxiolytic effect. 

➢ Effects are most robust in non-clinical populations.

➢ Exercise and physical activity alone may not treat clinical anxiety 
symptoms. 



Physical Activity 
for Anxiety

Part 3: Summary and Clinical 
Recommendations



Summary

● Greater physical activity is protective against incidents of anxiety 
(especially compared to low- or no- activity).

● Physical activity has acute and chronic anxiolytic effects; can reduce 
symptoms of anxiety. 

● Evidence does not suggest that physical activity is a stand-alone 
treatment for anxiety disorders. 

● Physical activity may be an effective adjunct treatment option alongside 
psychotherapy and/or medication.



Prevention vs. Treatment

➢ Resilience Model? (Speculation)

➢ Unique Causes of Anxiety Disorders (e.g., Social Phobia)



Therapeutic vs. Treatment

➢ Anxiolytic effect may provide acute anxiety relief but not treat 
anxiety disorder

➢ While exercise may confer unique health benefits, psychotherapy 
remains a “gold standard”.



Anxiety vs. Depression

➢ High heterogeneity in category of “anxiety disorders”. 

➢ Physical activity as a “psychostimulant” can be physiologically 
arousing which may be beneficial for depression but activating for 
anxiety. (Speculation)



PA Outcomes: Anxiety vs. Depression

● High comorbidity between anxiety and depression symptoms suggest 
that exercise may still be a helpful treatment option but research is 
admittedly limited. 

● While there is some evidence that higher intensity exercise is more 
effective, dose response remains inconclusive. 

● Future studies may benefit from more specific inclusion/exclusion criteria 
due to heterogeneity (e.g., only GAD)



In Conclusion

➢ Physical Activity is a preventative lifestyle factor for anxiety.

➢ Exercise can have an acute anxiolytic effect on state anxiety.

➢ Evidence for aerobic and resistance training at moderate and 
vigorous intensity levels.

➢ Exercise may not be a viable stand-alone treatment for anxiety.
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