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Abstract
Background: Alzheimer Disease (AD) is neurodegenerative
pathology, and he is a primary cause of cognitive disorders
and motor dysfunction in aged patients worldwide. Despite
the enormous research funding in this context, there are no
effective treatment for stopping definitely the progression
of this disease. Recent studies provide the neuroprotective
impacts of physical activity (PA) in AD patients with
cognitive impairments. The aim of this study was to
systematically review the effects of physical activity (PA) on
cognitive functions in patients with AD. Most of funding
results provide evidence and suggest that physical activity
have a positive affects in cognitive functions in AD. The
prevention of Alzheimer disease may be based on various
types of interventions such as nutrition, musical-therapy
and patients life style to slow down the progression of the
disease.
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Introduction
During the last years, the prevalence of brain disease such as

Alzheimer increase progressively and markedly with age as the
most important symptom in the disease [1]. Many factors
contribute to the development of Alzheimer’s disease (AD) such
as biological and environmental factors [2]. Without prevention
or treatment, the disease slowly affects and destroys brain
regions with the progression of the dementia, in that, the
patients lose the ability to carry out the daily life’s tasks. At the
present time, AD still the most frequent neurodegenerative
disease affected both cognitive and motor capacity [3].
Unfortunately, with all the scientific research findings on this
disease, there is no drug available to stop or even to reverse the
progression of AD [4]. Several studies have suggested beneficial
and positive effects of physical activity (PA) as one of the best
non-pahmalogical treatment therapy for AD patients [5]. During
Alzheimer’s it has been reported that physical exercise (PE)

constitute an effective therapeutic strategy to control and limit 
the progression of the disease [6]. Physical exercise may also 
prevent various complications caused by the disease such as 
falls, decreasing of muscular strength especially in the lower 
member, mobility disability and weigh loss (Physical activity and 
cardiovascular health, 1996).

Alzheimer’s disease
Preventive impact of physical activity against Alzheimer 

dementia

Most of the longitudinal epidemiological studies that have 
investigated the relation between PA and the risk of cognitive 
disorders support the idea that regular physical activity delays 
the progression of AD and dementia in older patients [7]. Regular 
physical exercise is a therapeutic treatment used to improve 
cognitive and motor capacity in patients with AD. In recent 
American study, 17,40 patients over the age of 65 years old with 
an incidence of neurodegenerative impairments 13.0 per 1,000 
training patients with three times of physical exercise per week 
(balance , walk , cycling , swimming , strength training, 
stretching) compared with 19,7 per 1,000 patients with a fewer 
session per week [8].Exercise have positive effects on patients 
cognition , including memory attention , planning , working 
memory and dual-task performance in life daily routine 
[9].Current studies suggest the beneficial impact of physical 
rehabilitation in activity of daily living in patients with cognitive 
impairments [10].

Neurophysiology and physical activity in patients with AD

The inverse relationship between physical activity and the risk 
of neurocognitive impairments is widely documented [11]. 
Exercise could be a strategy to prevent and slowing the gravity of 
cognitive and motor disorders in patients with AD [12]. There is a 
great amount of research studies have undertaken to 
understand the neurophysiology of the brain, which is changed 
by the type of exercise [13]. As the disease progress, brain 
regions will be affected in three principals’ areas: vascular 
physiology, neurogenesis and hippocampal volumes, in that, 
oxygen and blood flow to the brain will be affected negatively
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[14]. It has been shown and confirmed that physical activity
increase the blood flow to the brain regions in trained patients
with moderate intensity exercise in comparison with others
patients who were seated.

Physical exercise has also been shown to act favorably to
improve cognitive functions and patient ability in relation with
the progression of the hippocampal volume [15] (Figure 1).

Figure 1: Preventive effects of  physical exercise on  cognitive 
and motor functions capacity.

Effects of physical activity on global cognition
Executive function

The beneficial impact of physical activity on executive function 
was evaluated in 10 studies,, 6 of them found a positive effect of 
exercise training used the verbal fluency test. For the measures 
of fluency tests authors has suggest the clock drawing test, 
symbol-digit substitution test. An intervention of 6 weeks based 
on walking exercises three session a week for 30 min, showed 
significant results in executive function measured with the verbal 
fluency trail making test A, B [16-19].

The effect of high intensity aerobic exercise (treadmill) used 
to verify the effects of physical activity on executive function. 
During 6 months of training intervention and 4 sessions, a week 
for 40-60 min a beneficial effect of physical activity was found in 
all measures in verbal fluency, trail making test b and task 
switching [18].

Memory

Scientific research studies confirm the association between 
physical activity and memory in patients with cognitive disorders 
[20]. Aerobic and balance exercise improve delayed recall and 
can be a powerful solution for controlling cognitive disorders 
[21]. In a study conducted by Smith, physical activity program 
improve cognitive functions such as memory, attention and 
executive functions in patients with AD , and the gravity of the 
disease can be lowered by 28% and 45% with a regular physical 
activity program [22].

Communication

Two only studies were examined the effects of physical 
activity on communication ability on patients with Alzheimer’s 
dementia. In a small intervention study with 30 patients, 
compared the effects of walking and conversation with 
conversation- only on communication skills in patients with 
dementia, communication skills has been performed in patients 
with dual-tasks compared to the conversation-only group [23]. 
Another larger intervention with 86 patients with AD did not find 
a beneficial impact between the dual-task performance in walk 
and talk and communication skills. Patients have both cognitive 
and motor functions disorders and they were in an intervention 
with 86 patients with AD did not find a beneficial impact 
between the dual-task performance in walk and talk and 
communication skills [24]. Patients have both cognitive and 
motor functions disorders and they were in an advanced stage of 
Alzheimer’s disease.

Attention

Attention is one of the first brain regions to be affected in 
Alzheimer’s disease [25]. Some initial symptoms that are 
apparently due to episodic memory loss may be secondary to 
failures of attention processes. Attention was measured as a 
specific cognitive domain using a variety of neuropsychological 
tests such as the color-word Stroop test, the Digit Span Test, the 
visual search task for the selective attention [26-28].

What is the best physical exercise program speci ic
for AD patients?

The beneficial impact of physical activity on cognitive function 
and cerebral plasticity has been documented over the recent 
years [29]. There are many physical exercises and programs 
simple and appropriate for patients with AD. Older patients are 
considered physically active when they perform physical activity 
program with moderate intensity training for a minimum of 30 
min, 5 days per week, or a minimum of 20 min, 3 days per week 
of vigorous intensity exercises. Currently there is no best 
consensus regarding the best PE method used, but it is 
important to engage the patients in various types of activity. 
Physical activity program based on aerobic training has been the 
most method used as a treatment to slowing the negative 
progression of cognitive disorders in patients with Alzheimer 
disease [30].

The benefits of physical activity is related with the amount of 
activity training per day (energy expenditure), rather than the 
technique and the type of activity There is little doubt that 
regular physical activity and an active life style improves health 
condition. Regarding the specific exercises for Alzheimer’s 
patients, based on available evidence, it is difficult to suggest 
the best protocol to delay the progression of the disease. Most 
of studies suggest a various types of exercises and the possibility 
of maintaining the intervention longer to have better benefits 
[31].

Exercise prescription

Exercises based on low-intensity training such as walking,
swimming, and cycling protects brain regions and cerebral
plasticity. Regular physical activity has to be easily accepted and
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adopted it for the patients with AD to be pertinent. Maintaining
a regular exercise program is important to preserve all the
benefits, it takes some time, but leads to a long-term success.

Studies have shown that moderate physical activity can
reduce the progression of neurodegenerative disease such as
Alzheimer [32]. One year of moderate physical activity based on
various aerobic exercises (3 days / week, 40 min / session)
increase both hippocampal volume and the plasma
concentration in older patients with dementia [33]. Regular
physical exercise with 40 min – 4 times a week in a total period
of 12 weeks, affect positively the brain regions [34]. Aerobic
exercise with moderate to high-intensity training has a beneficial
impact on neuropsychiatric symptoms (3 sessions /week for 3
months) [35]. Older patients are encouraged to engage in a
physical activity program as much possible, patients who
practiced 3 times of regular physical activity per weekend had a

lower risk of cognitive function compared to other patients with
less training sessions [8].

Home based physical activity program with a various types of
exercises such as strength and balance resulted in improvements
in executive function but there were no changes in other
neurocognitive functions [36]. Aged patients with memory
impairments showed after 24 weeks of physical exercise
program with moderate intensity, a significant improvement in
cognitive functions, the beneficial impacts lasted one year and a
half after the physical exercise has stopped [37]. Physical
rehabilitation is a key to prevent and to delay the progression of
cognitive impairments and to improve behaviors and
psychologic symptoms in patients with AD, few published
studies have been concentrated on resistance training method,
this type of physical activity improve cognitive function such as
memory and attention (Table 1)[38-41].

Author and studie
name

Year of publication Population-based
Study

Follow-up Period Assessment of
Physical Activity

Major Findings

Albert et al., 1995 1192 individuals
aged 70 to 79 years

2.5 years Questionnaire
including frequency
and level

Strenuous physical
activity but not
moderate physical
activity was
associated with a
reduced risk of
cognitive decline

Fabrigoule et al., 1995 1192 individuals
aged 70 to 79 years

3 years 10 social and leisure
activities Physical
activity: yes/no

Physically active
individuals had a
lower risk of
dementia

Broe et al., 1998 1192 patients aged
between70 to 79
years

3 years Self-reported
questionnaire (no
details)

Physically active
individuals had a
lower risk of AD
disease

Lam et al., 2011 A total of 389
patients in the most
are women, with
mean age 72 years

12 weeks Tai Chi group,
n=171: Tai Chi
exercice, ≥ 3 × 30
min/week

MMSE, ADAS-Cog,
delayed recall, trial,
verbal fluency,
subjective cognitive
functions and
attention were
improved in exercise
group

Scherder et al., 2005 43 individuals with a
mean age 86 years

6 weeks Walking group,
n=15: walking
exercise 3 × 30 min/
week Hand and face
exercises, n=13
Control group, n=15,
normal social
activities

Positive
improvement in
named trial test in
both walking group
and hand face group

Conclusion
    To present the core information of this review, we investigate 
the therapeutic effects of physical activity for treating and to 
prevent Alzheimer disease in older patients. At present, there is 
not enough information’s to confirm the existence of the best

exercise, in that, additional interventional studies are needed to 
examine the association between physical activity and Alzheimer 
pathology , however the type, duration, frequency and intensity 
need to be more developed. Physical rehabilitation program 
based on aerobic exercises decrease the gravity of the disease,

Annals of Biological Sciences
ISSN 2348-1927 Vol.10 No.8:42

2022

© Copyright iMedPub 3

Table 1: Observational studies of physical activity and risk of Alzheimer’s disease.



but probably this kind of exercises alone is not the perfect
method for treating Alzheimer disease, coordination, balance,
gait and social activity contribute to improving functional and
cognitive capacity . Future research should focus on developing
more strategy for reducing the risk of neurodegenerative
disease, a combined program based on various types of
exercises (strength, stretching, static and dynamic balance),
developing the coordination improve psychomotor function and
the nervous control system in AD patients. The question is how
to change the life style and to promote physical activity for the
patients the longer period possible, preventive factors could be
a decisive solution for modifying patients, caregivers and public
health policy.
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