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Abstract: Purpose: To study the effects of physical training on behavior and balance issues in elderly people afflicted
with Alzheimer’s disease.

Method: Forty patients (average age: 80 years old) participated in the study. The individuals were placed into two
groups: a control group, which did not participate in any kind of training, and a trained group, which followed an eight-
week training program. The training program comprised 2—3 sessions of light physical activity or walking per week; each
session had an average duration of 15-55 min. Before (T1) and after (T2) the training program, an assessment of the
psychical, psychological, physical, and functional parameters was conducted.

Results: Upon completion of the physical training program, there was a significant (p < 0.05) improvement in the Tinetti
test (T1: 19.5+ 4.2 s; T2: 20.1 + 4.1 s), a significant decrease in the completion time of the “get up and go” track for all of
the participants (T1: 23.1+ 8.1 s; T2: 19.5 + 6.1 s), and a significant reduction in the seriousness of the behavioral issues
observed.

Conclusion: This preliminary study revealed that physical training had an overall beneficial impact on Alzheimer's

patients, especially on their behavior and balance.
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INTRODUCTION

The rehabilitation and care of patients afflicted with
Alzheimer’s disease is a major public health challenge.
In 2006, it was estimated that 26.6 million people
worldwide are affected by this disease [1]. By 2050, it is
estimated that 106.8 million people will have
Alzheimer’s disease, a ratio of 1 to 85. This disease
causes problems with memory (in particular, recent
memory), temporary spatial disorientation, apraxia,
issues with language, and anosognosia. Changes in
behavior and humor are present throughout the
disease progression. A study by Ownby et al. [2]
revealed that depression affects a large number of
Alzheimer’'s patients: as the disease progresses, the
number of issues with communication increases.
Behavioral problems are frequent; indeed, agitated
behaviors are 2x more prevalent in patients with
Alzheimer's disease. The appearance of behavioral
issues worsens the prognosis and correlates with the
evolution towards dementia ([3-5]. According to
Beauchet et al. [6], 25% of people with this disease
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have issues with walking and balance. Since cognitive
decline is known to be a cause of falling, people with
cognitive decline experience 2x the risk of falling.
Indeed, demented people have a fall risk 8-10% higher
than non-demented people. The limitation of physical
activities has been identified as an important indicator
in balance [7].

The beneficial effects of physical activity on
organisms are generally accepted and are now
understood for specific subsets of the population. The
regular practice of physical activity can delay or slow
down some deleterious processes linked to ageing or
to a specific pathology [8]. Physical activity seems to
affect these processes through three different
mechanisms: it preserves physical [9-11],
psychological [12,13], and social health [14], enabling a
person to preserve their independence and integration
in a group. Indeed, functional independence is the
basis for balance, health, and quality of life [15].
Establishing physical exercises for Alzheimer’s patients
has salutary effects on both their physical and
psychological functions and could be a way to improve
their cognitive and behavioral processes. Therefore, it
could increase their quality of life [16-19].
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Beauchet et al. [6] demonstrated the benefit of
regular physical activity (e.g., walking, cycling,
gardening, swimming) for individuals with or at risk of
Alzheimer’'s disease. This benefit is twofold: physical
activity decreases the risk of dementia in healthy
individuals and reduces behavioral and locomotive
problems in demented patients. Therefore, physical
activity can play a protective role. A daily practice of at
least 30 minutes of physical activity can reduce
psycho-behavioral issues and influence mood by
reducing negative thoughts and increasing positive
ones [12].

Regardless of the pathology, physical exercise
seems to play a determining role in therapeutic care.
However, the beneficial effects of physical activity for
patients with Alzheimer's disease are not yet well
known. The objective of this preliminary study was to
analyze the effects of physical training for these
patients using individual and group physical activities.
We hypothesized that this type of exercise program
would have a positive impact on their behavior,
depressive state, and balance.

2. MATERIALS AND METHODS

2.1. Participants

The study comprised a population of 40 individuals,
with an average age of 80 years old, including
residents of two institutions with an Alzheimer division
located in France in the Pas-de-Calais department.
Before the beginning of this study, the purpose was
explained to the volunteers and the families. Forty
volunteers participated in this study, which was
reviewed and approved by the local University Ethics
Committee. Before experimentation and after being
informed of the entire protocol, each patient and each
family signed a written consent form. A summary of the
patients’ anthropometric, psychological, and physical
characteristics is available in Table 1.

The inclusion criteria were elderly patients who: had
Alzheimer's or a similar disease, could understand
instructions and agree to participate in physical
activities, and were not bedridden, or have moving
disabilities that would preclude physical activity.

The psychological state of the patients was
evaluated every year with a Mini Mental State
examination (MMS) [20].

Then, the 40 subjects were randomly divided into 2
groups of 20 subjects. We placed the participants into

two groups: an experimental group with 20 patients
who followed an eight-week training program and a
control group with 20 patients who did not participate in
any physical activity during this period. The evaluation
was made after an eight-week training program in order
to assess if the training load was sufficient.

2.2. Experimental Protocol

The participants were evaluated two days before
the start of the training program and two days after it by
the same evaluator. The evaluations consisted of
balance tests, behavioral tests, and a test for
depression.

2.3. Measured Parameters

2.3.1. Tinetti Test [21]

The Tinetti test precisely identifies walking and
balance deficiencies in elderly people during different
daily life situations. The test is divided into two parts
and is evaluated with 28 points. The first part evaluates
balance and is scored on 16 points. Balance during
sitting, standing, and in a closed eyes position are
observed during this portion. The second part of the
test is dedicated to walking and is evaluated on 12
points. Straight walking is performed and different
parameters are evaluated: the length, height,
symmetry, and continuity of the steps.

2.3.2. Get Up and Go Test [22]

This test evaluates various parameters such as the
sitting/standing transfer, walk, and direction changes.
The test methodology is the following: participants
started by sitting on a chair with armrests, they had to
get up and walk 3 meters towards a wall, turn around
without touching the wall, and come back to sit on the
chair. The test was timed; the timer started as soon as
the person tried to get up from the chair and stopped
when they returned to a seated position.

2.3.3. Neuropsychiatric Inventory [23] (NPI)

This test provides information about the existence,
seriousness, and consequences of any behavioral
issues. It assesses 12 types of behaviors (delirious
ideas, hallucinations, agitation, depression, anxiety,
mood elation, apathy, disinhibition, irritability, abusive
moving behavior, appetite issues, and sleeping
difficulties). If a participant presented one of these
behaviors, the seriousness of the behavioral issue and
consequences, i.e., the extent that this behavior was
demanding for the person, was evaluated. The
seriousness is evaluated on 36 points and is
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designated as “light, medium, or strong”. The impact is
graded on 60 points and is scored as “none, minimal,
slightly, moderately, serious, or very serious”. This test
was evaluated by a person from the institute who knew
the patients well.

2.3.4. The Mini-GDS (Geriatric Depression Scale)
[24]

For the participants who exhibited depressive
behavior (indicated by the results of the NPI test), we
employed the mini-GDS. This is a scale for geriatric
depression with four questions (1°: do you feel
discouraged and sad?, 2" do you have the feeling that
your life is empty?, 3" do you feel happy most of the
time?, and 4™ do you feel that your life is hopeless?).
The participants must situate themselves in the past
(approximately one week) and should reply with a yes
or no.

2.4. Training Program

The training program was based on physical activity
and walking to improve the patient's balance and
behavior issues.

To correctly perform the physical activity, the
population was divided into four groups, which were
determined following the Autonomy Gerontology Iso-
Resources Group (AGGIR) matrix. This tool can
evaluate the degree of loss of autonomy or the degree
of physical and psychological dependence. The first
group corresponds to the autonomous residents and
comprised four people. The second group consisted of
five people and corresponds to the residents who are a
bit less autonomous but who still have a lot of
capacities. The third group comprised four people who
are more dependent and have walking issues. Finally,
the last group corresponds to the patients in
wheelchairs. It consisted of four people. In addition to
these groups, three residents received short, individual
sessions because they could not stay focused for long
periods of time.

All of the patients followed a program of two
sessions of physical activity and one walking session
per week for two months. The gymnastic sessions
lasted 15-55 minutes, depending on the capacity of the
group. The walking sessions generally lasted 5-15
minutes and were performed individually. All of the
groups performed the same type of exercise but with
different durations and intensities, depending on their
capacity. A different theme was proposed for each
session: development of muscular strength, flexibility
(using objects such as rings, hoops, sticks, balls, or
scarves), or static and dynamic balance.

Each session was divided into three parts: a warm-
up consisting of an articular mobilization of the body;
the main part of the session, composed of exercises for
muscular strength, flexibility, movement, and games to
facilitate competition between the residents without
putting them in failure situations; and a cooling down
period with stretching, breathing, and relaxation
exercises. All of the exercises were proposed by an
adapted physical activity teacher.

2.5. Statistics

The statistical calculations were carried out with the
SigmaStat software. The results are expressed as an
average and its standard deviation (m + SD). A
student’s t-test for an independent sample was used to
check the homogeneity of the two groups (age, weight,
and MMS examination). The two-way repeated
measures analysis of variance (time*group) was used
to compare the “get up and go” test. To compare the
Tinetti test, behavioral problems, depression, and mini-
GDS for the training group before and after the training
period, a paired t-test was used. The threshold of
significance was set at p < 0.05.

3. RESULTS

The anthropometric characteristics (age, weight,
and MMS) did not present significant differences (p =
0.868; p = 0.841; p = 0.160, respectively) between the
trained and control groups (Table 1). Furthermore,
there were no significant differences (p = 0.183)
between the two groups regarding mobility (“get up and
go” test). Therefore, the two groups were equivalent
before training with regards to anthropometry (age and
weight), mental capacity (MMS), and physical condition
(“get up and go”).

Table 1: Anthropometric Characteristics for the Trained
and Control Groups

Control group Trained group
n =20 n=20
Age (year) 80.7+7.8 80.2+9.2
Weight (kg) 66.1+13.7 65.2 + 14.6
Mini Mental State 18.9+6.3 158+ 4.4

The values are the average + SD; n: number of subjects.

3.1. Balance Tests

3.1.1. Get Up and Go Test and Tinetti Test (Tables 2
and 3)

Only the “get up and go” test was measured before
and after eight weeks of training (Table 2). For both
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groups, there was a significant difference after the
eight-week period: a significant decrease (p < 0.05) in
the completion time of the circuit for the trained group
and a significant increase (p < 0.05) for the control

group.

Table 2: Comparison between the Average Time
(Seconds) Spent Completing the “Get Up and
Go” Test before (T1) and after the Eight-Week
Training Period (T2) for the Training and
Control Groups

T1 T2
Control group 195+6.1* 23.1+8.1
Trained group 251+29 19.6+7.18

The values are the average + SD; * significant intra-group difference (p<0,05);
§ significant inter-group (p<0,05).

Table 3: Comparison between the Average Score on the
Tinetti Test before (T1) and after the Eight-Week
Training Period (T2) for the Training Group

Tl T2

Trained group 19.5+4.2* 20.1+4.1

The values are the average + SD; * significant intra-group difference (p<0,05).

Table 3 represents the average scores on the
Tinetti test of the trained group. At T2, the values are
significantly higher (T1: 19.5 + 4.2; T2: 20.1 £+ 4.1; p <
0.05).

3.2. Tests of Behavior and Depression (Table 4)

3.2.1. NPI

As mentioned earlier, the NPI is divided into two
parts: the seriousness of the issue and its conseque-
nces. Therefore, we separated the results into two
parts. A significant difference (p < 0.05) between the
two tests was observed for the seriousness of the
problem (graph 2). A similar result was found for the
consequences of the problem (graph 3).

Table 4: Comparison between the Average Score on the
NPI Test before (T1) and after the Eight-Week
Training Period (T2) for the Training Group

T1 T2
NPI (seriousness), 36 points 9.0+55* 71+51
NPI (impact), 60 points 13.8+8.7* 11.5+7.9

The values are the average + SD; * significant intra-group difference (p < 0.05).

3.2.2. Mini-GDS

The mini-GDS was performed on the people
reported as depressive in the NPI. Of the 10 people
identified, three were not testable because of the
advanced stage of the disease. No differences were
noticed during the eight-week period for the other
seven patients (T1: 2.29 + 0.76; T2: 1.57 + 0.53; p >
0.05).

4. DISCUSSION

The objective of this study was to examine the
effects of a short-term physical activity training
program, comprising both collective and individual
care, for behavior and balance issues in elderly people
with Alzheimer's disease. For each test performed
(Tinetti and “get up and go” tests), significant
improvements were found in the training group (Tables
2 and 3). This difference was only a slight amount but
after the eight-week physical program, the staff saw an
increase in physical capacity and a behaviour change.
In the absence of mental or physical stimulation, the
control group declined rapidly because these subjects
were very vulnerable and frail. These results are
promising and help to validate the role of physical
activity on the well-being (physical and psychological)
and the physical and psychological capacities of people
afflicted with Alzheimer’'s disease. The results are in
agreement with previous studies and justify the
development of care support programs involving
physical activity for this pathology.

Although the risk of falling is high for Alzheimer’s
patients, our results indicate that a program of physical
activity is an important element to maintain balance
functions. Furthermore, the results of the NPI revealed
a decrease in the seriousness and consequences of
behavioral issues at T2 (Table 4). Therefore, it seems
that physical activity not only leads to improvements in
physical problems, it also plays a major role in
alleviating  behavioral issues, confirming the
conclusions of several studies on this subject [25-27].
Participation in a program of regular physical exercise
can reduce or prevent various functional failures that
occur from aging.

There were several expected effects of the physical
activity on cognition as well, i.e., improved self
confidence, stress and anxiety management,
maintenance of focus, attention, memorization,
listening training, and instruction comprehension [14].
Regular physical activity can also provide relief to
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depression symptoms and behaviors, as well as
improvement to personal control efficiency. Oppert et
al. [28] hypothesized that regular physical activity could
maintain the cognitive functions of elderly individuals,
which could decrease the risk of dementia and
Alzheimer's disease. Indeed, Larson et al. [29] have
shown a 32% decrease in the risk of contracting
Alzheimer’'s disease for elderly individuals who train
more than three times per week. In a meta-analysis,
Etnier et al. [30] found that active people have better
cognitive performances than inactive ones. Rejeski et
al. [31] purported that there exists a real impact of
physical activity on the mental health, quality of life,
and well-being of the aging population.

Accordingly, the importance of physical activity on
social health can also be hypothesized because of the
social link established between people during adapted
physical activities and between people and the physical
activity teacher. Therefore, physical exercises play an
important role in the maintenance of the overall
functional state, and they enable the stabilization and
improvement of altered cognitive functions.

The limited duration of the training program likely
reduces the possible progression level of the physical
activity. Despite this limitation, the training program
produced encouraging and significant effects for the
development and continuation of this type of care.
Indeed, the nursing staff in the medical center, who had
a deeper look and knowledge of the patients selected
for the study and who were able to assess any
eventual long-term improvements, were globally
surprised by the effects of the program and capacity for
development of some of the participants. The staff
judged the program as beneficial, not only regarding
their long-term personal experiences with the patients,
but also when considering the feelings given by the
patients themselves.

Consideration of the patient’s feelings was relatively
complex because of the nature of Alzheimer’s disease.
The large variations we observed in the behavior over
the short period of time can limit the significance and
reliability of the responses given to the evaluation and
satisfaction questionnaires (mini-GDS), which was
done to gather the impressions of the participants on
the program. Despite this inherent difficulty, the
impressions about the program were positive: the large
majority of patients showed their willingness to
continue with the program.

The set-up of the program presented stimulating
and sometimes difficult challenges. Patients with
Alzheimer's disease or a similar pathology are
particularly difficult to handle and follow up. For
example, failure situations should be avoided, which
would have negative impacts on this subset of patients.
A progressive program should be established to allow
patients to engage in a positive dynamic [25,26,27].
Failure situations often cause the patient to discontinue
the program. Therefore, close attention and precise
knowledge of the capacities of each patient is
necessary to develop realistic training and to reach
fixed goals.

5. CONCLUSION

This preliminary study, which was performed under
good experimental conditions, has established the
beneficial effects of patients that perform physical
exercise. Despite the lack of long-term results, it
validates the positive role of physical activity on the
behavior and balance regulation of patients affected by
Alzheimer's disease.

CLINICAL MESSAGE

. The objective of this study was to examine the
effects of a short-term physical activity training
program, for behavior and balance issues in
elderly people with Alzheimer’s disease.

. The results are in agreement with previous
studies and justify the development of care
support programs involving physical activity for
this pathology.
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