
1. Dementia among older adults 

poses a substantial burden 

with respect to both health and 

healthcare costs, and this burden 

continues to increase. 

2. A 2016 report indicated that 47 

million people are affected by 

dementia.  The costs of dementia 

are estimated to be $818 billion 

worldwide.  

3. Alzheimer’s Disease (AD) is the 

most common form of dementia, 

and symptoms, which can range 

from mild to severe, typically 

include (1) cognitive dysfunction; 

(2) psychiatric symptoms and 

behavioral disturbances; and 

(3) difficulties with performing 
activities of daily living, eventually 

terminating in bodily deterioration 

and/or death. 

4. The cause of AD, as well as a 

precise understanding of how it 

progresses or can be prevented is 

not well defined.   

5. Previous research has suggested 

that physical activity may positively 

affect cognition among cognitively 

impaired adults; however, the 

amount, type, and intensity of 

exercise required to have a positive 

effect, particularly on those with 

AD, is not clear.  

Background Facts:
Key Takeaways: 

• Physical activity may improve 

cognition in adults with Alzheimer’s 

Disease (AD).

• In this meta-analysis, groups 

engaged in physical activity 

interventions showed significantly 
greater improvement in cognition 

scores compared to controls with no 

physical activity.

• Interventions that were fewer 

minutes per session (≤30 
min/session) yielded better 

improvements in cognition scores 

than longer sessions (>30 min/

session).

• Interventions that were fewer hours 

per week (≤2 hr/week) yielded 
greater improvements in cognition 

than longer interventions (>2 hr/

week).

• While more research is needed to 

determine the threshold at which 

exercise has a positive effect on AD,  

patients with current AD diagnoses 

may benefit from prescribed 
exercise plans, and it is worthwhile 

for healthcare providers to 

encourage exercise among patients 

with AD.  

Hypothesis /Objectives:

1. Conduct a meta-analysis to examine 

whether physical activity positively 

affects cognition in adults with AD, 

as well as explore whether physical 

activity has a dose-response effect 

on cognition.

2. Gaining a better understanding 

of the effect of physical activity 

on AD will help to inform future 

guidelines, recommendations, and 

interventions for adults with AD. 

Study Design:

• Meta-analysis

• Literature identified via systematic 
literature search + additional hand 

searches, yielding n=5,462 total 

studies reviewed for inclusion.

• Studies published before Nov 1, 

2018.

• 5 databases (PubMed, Cochrane 

Library, Embase, Wanfang Data, 

China National Knowledge 

Infrastructure).

• Search key words: exercise/

physical activity/physical training 

and Alzheimer’s Disease/ 

Alzheimer-Type Dementia.

• Screening

• Abstract screening followed by 

full-text screening of included 

abstracts.

• Two authors independently 

reviewed literature for inclusion; 

third author consulted in cases of 

disagreement.

• Data Extraction

• Included publication year, sample 

size, participant characteristics, 

pre- and post- intervention Mini-

Mental State Exam (MMSE) score, 

adverse effects, intervention 

characteristics.

• Data independently extracted by 

two reviewers; standard template 

used.

Effects of physical activity and exercise on the 

cognitive function of patients with Alzheimer’s 

disease: a meta-analysis

Growing evidence supports a 

positive effect of physical activity 

on cognition in patients with AD, 

but the mechanism is not well 

understood. 



• Cochrane risk of bias tool to classify 

bias as low, high, or unclear based 

on 7 items—random sequence 

generation, allocation concealment, 

blinding (participants/personnel), 

blinding of outcome assessment, 

incomplete outcome data, selective 

outcome reporting, and other 

sources of bias.

Inclusion

• Chinese or English language

• Subjects diagnosed with AD

• Intervention is exercise-only under 

medical care

• Control is non-diet, non-exercise 

under medical care

• Measured cognitive function using 

MMSE pre- and post- intervention

Exclusion

• Reviews, conference papers, 

abstract only (no full text)

• Qualitative studies

• Studies investigating exercise in 

combination with other interventions

Statistical Methods

• Heterogeneity was assessed 

using I2 statistic which quantifies 
the variation across studies that 

is due to heterogeneity rather 

than chance.  In this case (fig 4), 
I2=85% represents considerable 

heterogeneity, thus a random-

effects model was used.

• Pooled standardized mean 

differences (SMD) were calculated.

• Subgroup analyses to examine 

differences in physical activity on 

cognition in AD patients.

Outcome Measures:

• Mini-Mental State Exam (MMSE) 

score pre- and post-intervention or 

control period presented as mean 

± SD.

Summary of Findings:

• 13 trials included, published 

between 2008-2017, all reporting 

on MMSE and duration of exercise 

session.

• 673 total participants (n=342 

intervention, n=331 control) 

enrolled; n=647 completed; 56% 

female; mean age=74 (range 51-89)

• 1 study utilized moderate-to-high 

intensity intervention; 12 utilized 

moderate intensity.

• Intervention groups showed 

statistically significant improvement 
in MMSE score [pooled SMD (95% 

CI)=1.12 (0.66,1.59)] following 

intervention, compared to control.

• Minutes of intervention per session: 

Shorter sessions (≤30 min/session) 
yielded greater improvements in 

MMSE scores than longer sessions 

(>30 min/session) [SMD (95% CI)= 

1.92 (1.55, 2.30) vs. SMD (95% 

CI)= 0.34 (0.08, 0.61)].

• Hours of intervention per week: 

Shorter interventions (≤2 hr/
week) tended to yield greater 

improvements in MMSE scores 

than longer interventions (>2 hr/

week) [SMD (95% CI)= 1.74 (1.32, 

2.15) vs. SMD (95% CI)= 0.76 (0.27, 

1.24)]. 

• Additionally, non-significant results 
indicated that fewer weekly sessions 

(<3x/week) and longer duration 

interventions (>16 weeks) tended 

to yield greater improvements in 

MMSE scores.
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Conclusions:

• Growing evidence supports a 

positive effect of physical activity 

on cognition in patients with AD, 

but the mechanism is not well 

understood. 

• Physical activity interventions that 

are shorter sessions and/or fewer 

hours per week may be more 

effective at improving cognitive 

function than interventions with 

longer sessions and/or a greater 

number of hours per week. 

• The results of this paper suggest 

that patients with AD may benefit 
from physical activity or exercise 

up to 3 times per week in 30 

minute sessions.

• Future research should aim to 

better quantify whether there is 

a threshold of physical activity 

that yields a positive effect on 

cognition among AD patients. 


