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live with a mental disorder1 

affected in their lifetime1

$2.5 trillion annual global cost → $6 trillion by 

20302

1 WHO (2022). Mental disorders – key facts. 
2 Marquez et al. Cerebrum. 2016;10:16. 



Excessive fear or 

worry about daily 

situations.

Can cause physical 

symptoms (e.g., 

nausea, dizziness).

Often linked to 

stress or trauma.

Low mood lasting 

weeks or months.

Loss of interest 

in daily 

activities.

Affects energy, 

sleep, and 

concentration.
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Exercisers had 43% 

(1.5 days/month)  

fewer days of poor 

mental health

45 minutes

3-5 times per week

↓ 1.5 days

↓ 3.75 days
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49 studies

n=266,939

Average 7.4 years

Adjusted OR: 0.83 

17% ↓ risk of depression
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24 studies

n >80,000

Average 4.7 years

OR: 0.87

13% ↓ risk of anxiety
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97 meta-analyses 

1,039 RCTs

n=128,119

Depression: -0.43*

Anxiety: -0.42*

Distress: -0.60*

Resistance exercise ↓ 

depression

Yoga ↓ anxiety  

Higher intensity 

Shorter durations

*Effect size interpretation: 

-0.2 = Small effect

-0.5 = Medium Effect 

-0.8 = Large effect
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Aerobic exercise

3 times/week for

4 months

Sertraline: 36% ↓ 

Aerobic exercise: 67% ↓
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n=14,170

Walking/jogging: -0.62

Yoga: -0.55

Strength: -0.49

Mixed: -0.43

CBT: -0.55

SSRI: -0.26

Exercise+SSRI: -0.55

Aerobic+therapy: -0.54

Effect size interpretation: 

-0.2 = Small effect; 

-0.5 = Medium Effect 

-0.8 = Large effect

CBT: Cognitive behavioral therapy

SSRI: Selective serotonin reuptake inhibitors 
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Biological

Neuroplasticity
• Molecular level 

neurotrophin release e.g. 
BDNF

• Cellular level changes in 
neurogenesis, angiogenesis

• Structural level changes in 
hippocampus, cortical 
regions, and white matter

• Improved brain-wide 
vasculature

Neuroendocrine response
• Greater HPA regulation
• Changes in cortisol activity

Inflammation 
• Decrease in basal 

proinflammatory markers 
e.g. IL-6

• Increase in anti-
inflammatory markers e.g 
IL-10

• Reduction in inflammation 
due to adipose tissue

• Changes on monocyte 
numbers and morphology

Oxidative stress
• Increased resilience to 

stress from excess reactive 
oxidative and nitrosative 
stress

Psychosocial

Self-esteem
• Improved physical self-perceptions
• Positive body image

Social support
• More interaction and emotional 

disclosure
• Exposure to new social networks

Self-efficacy
• Skill mastery
• Transferable sense of coping with 

challenges
• Barrier self-efficacy  

• Age
• Biological profile e.g. IL-6 or BDNF levels

• Symptoms
• Length/severity of depression/anxiety

• Psychosocial factors e.g. body image or barriers to 
exercise

• Fitness level
• Exercise factors (time, intensity, type)

• Context of exercise (individual or group exercise)
• Adherence to exercise 

• Medication use

• Social deprivation
• Genetic factors e.g. polygenetic risk of depression

• Physical health status
• Stress

• Education
• Ethnicity

• Other psychiatric conditions
• Comorbid conditions e.g. diabetes
• Other health behaviours e.g. sleep

• Trauma

Exercise
Mental 
health 

benefits

Adapted from Kandola et al. 

Neurosci Biobehav Rev. (2019). 

BDNF: Brain-derived 
neurotrophic factor 
HPA: hypothalamic-
pituitary-adrenal



• Group programs seem to be 

superior to individual 

activities in achieving health 

benefits due to its social 

nature.
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• Systematic review of 31 studies.

• Physical activity at leisure/fitness 

centres associated with 

increased social & psychological 

well-being. 
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Heckel et al. Leisure Studies (2023) 

• Consider psychosocial benefits when designing exercise programs for diverse populations.

• Group-based activities enhance both physical and mental health.

• Social exercise supports holistic mental health, complementing traditional therapies.

• Group settings improve physical health, social connections, and self-esteem.
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• ↑ LTPA & School sport =  ↓ 

anxiety, depression & stress 

• ↑ Work PA= ↑ anxiety, 

depression & stress 

• ↑ LTPA & Transport PA = ↑ 

positive state of mental well-

being
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Promote active 

lifestyles

More is generally 

better

Incorporate PA 

into daily life



• Exercise significantly improves mental 

health - those who exercise experience 43.2% 

fewer days of poor mental health compared to 

non-exercisers

• Benefits occur through both biological 

mechanisms (e.g., increased BDNF, reduced 

inflammation) & psychosocial pathways 

(improved self-esteem, social interaction)



• Any type of activity helps - even simple 

walking reduces mental health burden by 18%, 

with optimal benefits seen at 45 minutes, 3-5 

times weekly

• Context matters - leisure and transport-

related PA show strongest mental health 

benefits, while work-related PA may increase 
stress



Thanks for listening

Ben Singh, PhD 

Alliance for Research in Exercise Nutrition and Activity (ARENA), University of South Australia
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