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Abstract

Background: Dementia is a common mental health problem affecting older people with prevalence ranging from 5
to 8% worldwide. Given the gradual progression of the disease, patients’ functional capacity is significantly affected,
leading to reduced mobility and increased falls.

Material and Methods: A systematic review was conducted of randomized control trials published in electronic jour-
nals reporting the effectiveness of different exercise programs in patients with dementia. The electronic data bases
PubMed, Trip Medical Database and Google Scholar were used.

Results: We analysed 21 trials with a total number of 2,120 participants. Nineteen of them showed improvement in
functionality, while only 2 did not report any changes. Almost half of the surveys (12 out of 21) found a positive corre-
lation between exercise programs and reducing falls, while in 4 articles the authors did not notice any improvement,
in 2 trials reported that exercise is likely to reduce the number of falls, and 3 found a positive correlation of exercise as
a way to prevent falls in patients with dementia. The intensity of the exercise programs ranged from moderate to high
and their duration from 3 to 12 months. The most common types of exercises included in the programs were balance
and strengthening exercises, as well as functional training.

Conclusions: In conclusion, the analysis of the above studies highlights exercise as a beneficial intervention for older
people with dementia, in order to improve their functionality and prevent falls. Therefore, further research is needed
in order to find the most beneficial types of exercise for dementia patients.
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1.Introduction

Dementia is a global health problem with significant effects
on both society and economy. The prevalence of dementia
worldwide ranges from 5-8% for people over 60 years old,
while exponential growth has been observed with increas-
ing age. Specifically, it is reported that the percentages in-
crease significantly every 5 years of aging, with the numbers
reaching 22.5% for people of 85 years old and over. In 2015
there were 47 million people diagnosed with dementia
worldwide and it is projected to double every 20 years. The
number of patients is expected to reach 75 million by 2030
and 130 million by 2050. Regarding the global cost of treat-
ing dementia, the expenses reached 818 billion in 2015 and
are expected to increase by 35% every five years [1-3].

’

Given the gradual progression of the disease, patients
functional capacity is significantly affected, making them in-
capacitated and dependent on their relatives and caregivers.
Physical functioning is defined as the ability to perform activ-
ities needed in daily life, while functional limitations are re-
ferring to the difficulties an individual may have to deal in or-
der to complete them. Deficits in instrumental daily activities
such as walking and maintaining postural balance control
lead to reduced mobility and increased falls. A fall is defined
as the unexpected event in which a person comes to rest on
the ground or at a lower level than their starting point [4,5].

According to research, older people with dementia have
a higher risk of falls and related injuries compared to their
“healthy” peers [6,7]. To be more precise, dementia patients
are 2 to 8 times more likely to experience a fall. Also, it is
reported that 47% of people with Alzheimer disease have at
least one fall per year [5,8]. The risk of serious injuries asso-
ciated with falls, such as hip fractures, increases significantly
in dementia patients. In addition, people with dementia and
a history of falls are 5 times more likely to be transferred to
geriatric institutions [9].

The aetiology of these increased falls includes a variety of
factors, which even today are not fully understood by health
professionals. These include age, impaired mobility, muscle
weakness, balance disorders, visual disturbances, low bone
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density, gait disorders, reduced functional capacity, use of
multiple medications and a history of falls. The presence of
many of the above is more frequent and more severe in peo-
ple with dementia, increasing suffering of this patient pop-
ulation [5,9]. Additional factors associated with dementia
include cognitive and functional impairment, behavioural
disorders, psychological problems and neuroleptic symp-
toms [5,6].

For the reasons mentioned above, the identification of
interventions that focus on improving patient functional-
ity are vital. Exercise has repeatedly been proved to have
substantially positive effects on cardiovascular function,
functional capacity, postural balance, cognitive function
and the psychological state of the elderly in general [10].
The literature on the effects of exercise on patients with de-
mentia is limited but nevertheless sufficient to understand
its important role. Only a few studies have investigated the
effectiveness of exercise in older people with dementia, as
these patients are often removed or excluded from them.
The benefits of group or individual training with different
types of exercises and characteristics (e.g., intensity, dura-
tion) for dementia patients have been researched more in-
tensively in the last two decades. Due to their cognitive and
functional impairment, creating a safe and effective exercise
program is a challenge for therapists. Thus, this systematic
review aims to investigate whether trials have shown the
efficacy of exercise training in the physical functioning and
the falling rates in this population.

2.Material and Methods
2.1. Objectives

In this study we examined experimental studies that have
tried to interpret the effect of physical exercise on the func-
tionality of older people with dementia. A variety of factors
were considered such as balance, muscle strength, gait
characteristics, mobility and coordination, in an attempt to
clarify the effectiveness or not of training in the prevention
of falls in this population. Exercise programs were catego-
rized in terms of duration, intensity and the type of exercise.

Dialogues in Clinical Neuroscience & Mental Health, 2021, Volume 4, Issue 4, p. 232-247

| 233



Dialogues in Clinical Neuroscience & Mental Health

DOI 10.26386/obrela.v4i4.119

Aikaterini lliana Katsioni, & Konstantinos Argyropoulos

2.2. Search strategy

For the purposes of this review, we searched PubMed, Trip
Medical Database and Google Scholar with the words “de-
mentia” AND/OR “cognitive impairment” combined with the
words “exercise” OR “physical exercise” and with the words
“falls” OR “fall prevention” using the filter randomised con-
trolled trial or clinical trial. We performed the search in
November 2020 and included all articles that fulfilled our
criteria and were published from 2010 until October 2020.
Figure 1 describes the database search. We also reviewed all
reference lists of the articles to find relevant publications.
The duplicate entries were removed from the results. The
summaries of the remaining articles were reviewed and
were included according to the following criteria.

Inclusion criteria:
Publication date from 2010 to 2020
Average age >75 years old

Diagnosis of dementia or mean MMSE score <24 (indicat-
ing mild dementia)

Electronic
literature search
Data bases:
PubMed, Trip
Medical

Fully accessed
after removing
duplicates and
scanning titles

Database, Google
Scholar
Citations from
database search:
N=148

Papers excluded
after evaluation of
full text N=61

Effectiveness of exercise interventions in older people with
dementia in terms of functionality and reducing falls:
a systematic review

Exercise being the main intervention

After the bibliography search in the databases, we con-
cluded in 148 articles. The duplicate entries and the articles
published before 2010 were excluded, while simultaneous-
ly the titles of the articles were examined and 82 of them
were selected. The next stage involved a full screening of
the abstracts of these 82 articles to identify whether they
met the inclusion criteria which are mentioned above. After
removing the protocol articles, the meta-analyses and the
reviews, 26 trials were selected and examined thorough-
ly. Then, 5 of them were excluded as they referred to only
a part of the purpose of our review, the effect of exercise
on functionality. Finally, 21 articles were selected (of which
15 were randomized trials) that included different exercise
programs and were analysed according to their character-
istics. In the studies reviewed, physical exercise had to be
the main intervention either alone or in combination with
other interventions. No exclusion criteria were applied for
the length of intervention.

Articles included
N=21

Reasons for
exclusion:
protocol, articles,
meta-analyses,
reviews, articles
did not fulfil all of

our inclusion
criteria, effects of
exercise on fall
prevention were
not evaluated

Figure 1: Results of search strategy
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2.3. Analysis

The results were categorized according to the duration and
the intensity, as well as the type of exercise performed in
every research. The categories are followed:

Short duration (1-3 months), moderate intensity

Short duration (1-3 months), moderate to high intensity
Short duration (1-3 months), unknown intensity

Medium duration (3-6 months), moderate intensity
Medium duration (3-6 months), moderate to high intensity
Medium duration (3-6 months), unknown intensity

Long duration (12 months), moderate to high intensity

Long duration (12 months), unknown intensity

Effectiveness of exercise interventions in older people with
dementia in terms of functionality and reducing falls:
a systematic review

3.Results

We analysed 21 trials with a total number of 2,120 partici-
pants. Nineteen of them showed improvement in function-
ality, while only 2 did not report any changes. Regarding fall
prevention, 12 articles found that exercise reduced the num-
ber of falls, while in 4 articles the authors did not notice any
improvement. Also, 2 trials reported that exercise is likely to
reduce the number of falls in older people with dementia,
and eventually 3 found a positive correlation of exercise as
a way to prevent falls, but did not have enough information
to come to a conclusion. The characteristics of each research
and their results are analysed in Table 1 below.

Seven trials performed exercise programs of short duration
(1-3 months). Of these, 2 were characterized by moderate in-

Table 1: Trials examining physical exercise intervention among old people with dementia (MMSE: Mini Mental State Examination, BBS : Berg
Balance Scale, PPA: Physiological Profile Assessment, FES-1 :Falls Efficacy Scale International, TUG :Timed Up and Go test, PAQE: physical activity
questionnaire for the elderly, TSP: Timed static pedaling, Icon-FES: Iconographical Falls Efficacy Scale, EQ-5D: EuroQol- 5 Dimension, SPPB:
Short Physical Performance Battery, POMA: Tinetti Performance Oriented Mobility Assessment, IPEQ-W: Planned Exercise Questionnaire for the
Past-week, 1-RM :1-repetition maximum at the leg press, FIM :Functional Independence Measure, GAITRite: Gait Analysis Software, CST Chair
stand test, SSGS: Self-Selected Gait Speed, FGS: Fast Gait Speed, FIBS: Falls related impulsivity scale, AGIBAL: agility/dynamic balance test, UST:

Unipedal Stance Time).
Authors N Diagnosed Descriptive Intervention Time Intensity Control Results
Mean | Dementia | Assessments Group (IG) Frequency Group (CG)
age Mean Exercise type | Duration Interven-
MMSE tion type
1.Toots 186 YES BBS n=93 45 min Moderate | n=93 Improved balance
(2019) Gait speed Strength 5 /15days to Structured and mobility
85.1 14.9 and balance 4 months high entertaining | Increased muscular
training activities strength
(music,
group read- | No effect on fall
ing) prevention
Positive correlation
with less fractures
because of falling
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2.Taylor |42 YES Dynamometer | n=42 Moderate | NO Improved balance
(2017) Swaymeter Home-based and
83 21.2 PPA strength 6 months progres-
and balance sive
training Not enough data on
fall prevention
3.Zi- 110 YES PAQE n=55 2h Intensive | n=55 Increased physical
eschang FES-I 2/week and pro- | Stretching activity
(2017) 82.1 21.7 TUG Group 12 weeks gressive | and low
strength and intensity Falls reduction for
functional group train- | the high-risk
training ing subgroup of multiple
fallers
Decreased number
of falls 6-9 months
after the exercise
program
4. Brett 60 YES Six Meter Walk | n=40 45 min Moderate | n=20 Prevention of the
(2019) test, Five- Group 1/week Usual care physical activity
85 Times-Sit-to- strength, deterioration
Stand test, TUG | balance and Or
test, (Modified) | endurance Effective to fall pre-
Functional training 15 min vention
Reach test, 3/week
TSP
12 weeks
5.Nyman | 85 YES TUG test n=42 90 min n=43 Improved balance
(2019) BBS Tai Chi 1/week Usual care Reduction of falls
78 Icon-FES classes and 20 weeks
home practice
6. Sut- 40 YES PPAc score falls | n=19 Moderate | n=21 Improved balance
tanon risk score Home-based and mobility perfor-
(2013) 81.9 21.28 TUG individual- 6 months mance
ly tailored
balance, Positive correlation
strengthening on falls reduction
and walking
exercise pro-
gram
|236 | Dialogues in Clinical Neuroscience & Mental Health, 2021, Volume 4, Issue 4, p. 232-247



Dialogues in Clinical Neuroscience & Mental Health

DOI 10.26386/obrela.v4i4.119

Aikaterini lliana Katsioni, & Konstantinos Argyropoulos Effectiveness of exercise interventions in older people with

dementia in terms of functionality and reducing falls:

a systematic review

7.Lamb | 494 YES EQ-5D n=329 60-90 min Moderate | n=165 Improved
(2018) Aerobic and (group and pro- | Usual care physical fitness and
77 strength session) gressive performance
training + to high
Th home No noticeable
based improvements on
training fall rate
2/week
4 months
8.Hauer | 122 YES FES-I n=62 2h Moderate | n=60 Improved functional
(2012) SPPB Group super- | 2/week and pro- | Stretching, performance and
82.6 21.8 POMA vised, resist- 3 months gressive | low-intensity | balance
TUG ance and motor place-
PAQE functional bo activity Possible positive
group training correlation in fall
reduction
9.Wesson | 22 YES IPEQ-W n=11 3/week Progres- | n=11 Increased mobility
(2013) PPA Tailored 12 months | sive Usual care
79.8 23.5 FES-I home-based Possible positive
ICONFES balance and correlation with fall
strength reduction
training
10. 61 YES POMA n=26 2h Moderate | n=35
Schwenk 1-RM Group super- | 2/week and pro- | Stretching, Improved gait
(2014) 81.9 214 Max gait vised, 3 months gressive low-intensity | variables and bal-
speed/sec resistance and motor place- | ance
GAITRite functional bo activity
training Reduction of falls
11. 210 YES SPPB n1=70 1h n=70 Reduction of func-
Pitkala FIM Home- based | 2/ week Usual care tionality
(2013) 78 18 individual tai- | 12 months deterioration
lored endur- because of dementia
ance, balance,
strength and Positive correlation
functional with fall reduction
training
n2=70
Group
endurance,
balance,
strength and
fuctional
training
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12. 170 YES BBS n=87 50-60 min | High n=83 Improved balance
Telenius CST Group func- 2/ week Light Increased muscular
(2015) 86.9 15.6 tional, balance | 12 months physical strength of lower
and strength activity limbs
training and leisure
activities Possible decrease
of fall rate due to
improved balance
13. Per- 16 YES Tinetti Balance | n=16 60 min Moderate | NO Improved gait
rochon Scale (group performance and
(2015) 86.7 15.5 Triaxial acceler- | Group training) variables
ometer endurance, +
Gait analysis balance, 30 min Reduction of the risk
strength, (home of falling
flexibility based
and walking training)
training
2 group+1
Individual personal/
session of gait | week
exercises
8 weeks
14. 31 YES Gait analysis n=16 1h Moderate | n=15 Improved balance
Kemoun Balance, 3/week No physical | and gait variables
(2010) 81.8 12.6 strength 15 weeks exercise
and walking Positive correlation
training with fall reduction
15. Ries 24 YES BBS n=24 45 min Moderate | NO Improved balance
(2015) TUG Group balance | 2/week and pro-
78.6 14.76 SSGS training 3 months gressive Not enough data on
FGS fall prevention
16. De 30 YES BBS n=14 1h Moderate | n=16 Improved balance
Andrade TUG Aerobic, bal- 3/ week No physical | and functional
(2013) 77.8 19.4 30-second sit- | ance, strength | 16 weeks exercise performance
to-stand test and flexibility
training No noticeable
improvements on
the number of falls
17. 191 TUG n=103 45 min Moderate | n=88 No effect on balance,
Whitney | 83.5 10 FES-I Balance train- | 2/week Usual care functionality and fall
(2017) FIBS ing 6 months prevention due to
low adherence
|238 | Dialogues in Clinical Neuroscience & Mental Health, 2021, Volume 4, Issue 4, p. 232-247



Dialogues in Clinical Neuroscience & Mental Health

DOI 10.26386/obrela.v4i4.119

Aikaterini lliana Katsioni, & Konstantinos Argyropoulos Effectiveness of exercise interventions in older people with

dementia in terms of functionality and reducing falls:

a systematic review

18. Zi- 91 YES POMA n=40 2/week Moderate | n=51 Improved functional
eschang 1RM Group 3 months and pro- | Stretching, performance and
(2013) 82.1 21.7 FES-I resistance and gressive | low-intensity | balance
functional motor place-
training bo activity Increased muscular
strength
No effect on fall
prevention
19. Her- 16 YES BBS n=9 1h Moderate | n=7 Improved balance
nandez TUG Group 3/week No physical
(2010) 78.5 AGIBAL strength 6 months exercise Decreased numbers
and flexibil- of falling
ity training,
dancing,
leisure-sports
activities
20. Yao 22 YES usT n=22 1h (group NO Improver functional
(2013) TUG Group Tai chi | training) performance
80.6 17.9 sessions for +
4 weeks and 20 min Positive
12 weeks of (home correlation with de-
individual based creased falling rates
home-based | training)
Tai chi training
2-3/week
(group
training)
3/week
(home
based)
16 weeks
21.De 97 YES SPPB n=47 60 min Moderate | n=50 No effect on func-
Souto Group 2/week and pro- | Social activ- | tional performance
Barreto 87.6 11.1 balance, 24 weeks gressive | ities
(2017) strength, (artand Reduction of falling
coordination crafts, music) | rates
and aerobic
training
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tensity [12,19], 4 as moderate to high intensity [10,14,16,21]
and 1 as progressive increasing intensity without a specif-
ic clarification [15]. Subsequently, 12 articles studies used
programs with medium duration (3-6 months), of which
5 were of moderate intensity [8,20,22,23,25], 5 moderate
to high intensity [6,11,13,24,27] and 2 programs without
a specific clarification [4,26]. Finally, 2 articles analysed
long-term exercise programs (12 months) where 1 was of
high-intensity [18] and the other was not clarified [17]. Re-
garding the type of training, 8 were performed in group
sessions [10,12,14,18,21,24,25,27], 8 as an individual session
[6,11,8,15,16,20,22,23] and 5 were consisted by a combina-
tion of group and individual training sessions [4,13,17,19,26].

At first glance there is great diversity in the structure of the
exercise programs followed by each researcher. Strengthen-
ing exercises with or without weights, balance training, en-
durance training, progressive resistance training, stretching,
coordination training, walking, aerobic programs, functional
training, exercise programs combined with breathing control
(tai chi), as well as leisure activities such as dancing, were used
in the above researches. Despite the similarities between the
surveys, there were many different combinations of these
types of training, which complicates the analysis of our results.
The majority of training programs included strengthening
and balance exercises. The following table (Table 2) presents
the different combinations of training used in every study.

Table 2: Exercise programs per research

Authors

Toots et al, 2019
Taylor et al, 2017
Wesson et al, 2013

Brett et al,2019

Training programs

Balance and strength
training

Balance, strength and
endurance training

Progressive resistance
and functional training

Zieschang et al, 2017
Hauer et al, 2012
Schwenk et al, 2014

Balance and strength
training, walking

Suttanon et al, 2013
Kemoun et al, 2010

Aerobic and strength
training

Lamb et al, 2018

Effectiveness of exercise interventions in older people with
dementia in terms of functionality and reducing falls:
a systematic review

Ries et al, 2015
Whitney et al, 2017

Pitkala et al, 2013
Telenius et al, 2015

Balance training

Balance, strength, en-
durance and functional
training

Balance, strength, Perrochon et al, 2015
endurance and flexibility

training, walking

Aerobic, strength, De Andrade et al, 2013
balance and flexibility

training

Aerobic, strength, bal- De Souto Barreto et al, 2017
ance and coordination
training

Strength and flexibility
training, dancing and
sports activities

Hernandez et al, 2010

Functional, balance and
progressive resistance
training

Zieschang et al, 2013

Tai chi practice Nyman et al, 2019

Yao et al, 2013

3.1. Short duration (1-3 months)

3.1.1 Short duration (1-3 months), moderate
intensity

Two trials concerned exercise programs of short duration
of moderate intensity [12,19]. More precisely, older people
with dementia living in nursing homes, trained in group
sessions (up to 5 people), either 3 times a week for 15 min-
utes or once a week for 45 minutes, while the control group
received standard medical care [12]. In the second study,
seniors participated in a combination of group and individ-
ual training sessions [19]. Common features of these studies
were the strength, balance and endurance training, while
some participants performed additional walking and flexi-
bility exercises [19]. Both studies found a positive correlation
between exercise and an improvement of physical function
and fall prevention. The authors reported that exercise can
slow the deterioration of physical function and reduce falls
caused by dementia’s symptoms [12]. Also, it was noticed an
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improvement of gait parameters (gait speed, stride length)
and a reduction of the risk of falling [19].

3.1.2 Short duration (1-3 months), medium to high
intensity

Four studies included short duration exercise programs of
moderate to high-intensity [10,14,16,21]. In three of this
studies, older people with dementia performed a functional
training program based on their daily motor needs and ac-
tivities (e.g., climbing stairs, walking, standing up, avoiding
obstacles) [10,14,16]. In addition, progressive resistance ex-
ercises were performed, while the control team participated
in low intensity exercise and stretching. A different program
was followed by a group of dementia patients which took
part in a program focused on balance exercises using balls,
foam mattresses and walking sticks, while part of the exer-
cise was combined with background music [21].

Regarding the effect of exercise in patient’s functional ca-
pacity, it was reported that after the end of training, an im-
provement was observed as well as a development of mobil-
ity with better stability [10,21]. Other authors reported that
there was an enhancement of motor performance, muscle
strength, motor control, and dynamic balance by increasing
stride length and reducing double support stance period
[14,16]. As for the effect on the number of falls, the results
are divided. One study stated that exercise reduced the num-
ber of falls [16], while another claimed that exercise is prob-
ably an effective intervention for fall prevention [14]. Some
researchers reported that exercise had a beneficial effect on
the number of falls in a long-term period [10], while others
did not have enough data to draw a conclusion [21]. Finally, it
is important to mention that people who fall more frequent-
ly, showed better results and overall improvement [10,14]

3.1.3 Short duration (1-3 months), of unknown
intensity

Only one study included a short-term progressively increas-
ing intensity training program without further clarification
[15]. A group of older people with performed an individual

Effectiveness of exercise interventions in older people with
dementia in terms of functionality and reducing falls:
a systematic review

balance and strength training program combined with a set
of house safety recommendations. The program took place
at the trainees’ residence with the help and supervision of
their caregivers as well as with the help of illustrated bro-
chures, while the control team received the usual medical
care. Although this study had a small sample size, conclud-
ed that there were potential benefits as there was improved
functionality, and a downward trend in falling rates [15].

3.2. Medium duration (3-6 months)

3.2.1. Medium duration (3-6 months), moderate
intensity

Five studies included programs of medium duration and
moderate intensity, four of which took place in individual
sessions [8,20,22,23] and one in group sessions [25]. In one
of the studies, the researchers created a program of bal-
ance created a program of balance, strength and walking
training based on the existing Otago exercise program. The
participants exercised at their home under the supervision
of a physiotherapist and the help of illustrated leaflets. The
control team followed an educational program about de-
mentia from a specialist occupational therapist. The authors
claimed that training can slow down the deterioration of
motor performance and balance limitations in people with
Alzheimer’s disease, while having a positive effect on reduc-
ing falls [8]. A different aspect of the Otago program was
created in another study as an intervention with balance ex-
ercises, taking into account the risk factors for falls in people
with dementia who live in nursing homes. The results of the
study did not show any effect on balance, functionality and
fall prevention. One possible explanation for this conclusion
was the poor adherence [23].

A group of older people diagnosed with dementia took
part in a program based on balance, strengthening and
walking exercises, while the final phase of the intervention
included leisure activities such as dancing. The researchers
concluded that the program had a beneficial effect on gait’s
quality and variables (increased speed and stride length,
reduced dual support time), with a consequent positive im-
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pact on reducing the risk of falls [20]. Furthermore, in a Por-
tuguese study a number of dementia patients performed a
group program of strength training, stretching, dancing and
sports activities, while the control group received standard
medical care. At the end of the program, the researchers
concluded that the exercise improved balance, motor per-
formance and gait quality, while at the same time a reduced
risk of falls was observed [25].

A study followed the recommendations of the physical
exercise protocol for people at risk of falls and movement
disorders (American College of Sports Medicine) and de-
veloped an exercise program that included cognitive pa-
rameters. Specifically, aerobic exercises were performed in
combination with strength, balance and flexibility training.
During the exercise, the participants were asked to pro-
nounce words according to semantic criteria (e.g., colours,
animals, flowers) or to count down. This research showed
that functional and motor performance improved at mul-
tiple levels, such as lower limb muscle strength, improved
gait quality, increased flexibility, and better performance in
dual-work activities. However, the difference in the number
of falls between the two groups was small and not statisti-
cally significant [22].

3.2.2 Medium duration (3-6 months), medium to
high intensity

Five studies performed moderate to high intensity exercise
programs. One of them followed the HIFE (High-Intensity
Functional Exercise) program, where 39 high-intensity exer-
cises were performed with a gradual increase from moder-
ate to high intensity [6], when the other focused mainly on
progressively developing intensity balance exercises add-
ing also strength training [11]. Both studies reported an im-
provement in balance and mobility after the end of the pro-
gram. Regarding the number of falls, there wasn't any effect
of the exercise program on their prevention, but there was
a positive correlation with a reduction of fractures after fall-
ing (possibly due to better motor performance and quicker
reflex responses) [6]. In contrast, less falls were reported in

Effectiveness of exercise interventions in older people with
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participants with adherence over 70% and a decrease in the
fear of falling, which is a risk factor for increased falls. How-
ever, there was insufficient data to generalize this conclu-
sion [11].

A different approach was used in a group functional train-
ing program based on the participants’ daily needs in com-
bination with balance exercises and progressively increas-
ing resistance. The training was done in groups of four to six
people under the supervision of a physiotherapist, while the
control group performed low intensity training and stretch-
ing. This research showed an enhancement of functional
performance, balance and muscle strength but had no sig-
nificant effect on preventing falls [24].

In a French study, participants took part to a group aerobic
training program, combined with strengthening, balance
and coordination exercises, compared to the control group
that participated in social activities (e.g., relaxation with mu-
sic, singing, dancing, art and crafts). The researchers found
no differences in functionality and motor performance
between the participants of the two groups, although the
exercise group appeared to have fewer falls [27]. Finally, a
group of researchers used a combined program of aerobic
exercise and muscle strengthening in group and individual
sessions. The intensity and weight used in the training grad-
ually evolved. The researchers found that there was a short-
term improvement in physical fitness, but no differences
observed in the rate of falls [13].

3.2.3 Medium duration (3-6 months), of unknown
intensity

Two studies concerned medium duration programs with
no detailed intensity specification. In both studies, a tai
chi group and individual practice was performed in pairs
with the help of a caregiver. After the end of the interven-
tion, the participants of both studies had improved mobil-
ity and functionality, as well as better balance. The authors
observed a decrease in the number of falls, however they
claimed that further research is needed [4,26].
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3.3 Long-term duration (12 months)

3.3.1. Long-term duration (12 months), moderate to
high intensity

Only one study followed a long-term program with moder-
ate to high intensity, versus a control group that followed a
series of low-intensity activities, listening to music and hav-
ing conversations. Specifically, the participants performed
strengthening and balance exercises of the HIFE program in
group sessions.

The authors reported that the exercise group showed im-
proved balance and increased muscle strength of the lower
limbs. In addition, they looked at the long-term benefits of
training where, despite significant losses over time, the in-
tervention team still had better results. Regarding falls, they
supported that a reduction in falls is possible, based on bet-
ter balance, which is a significant risk factor for falls [18].

3.3.2. Long-term duration (12 months), of unknown
intensity

Only one study included a long-term exercise program
without an accurate characterization of intensity. The re-
searchers divided their sample into three groups where the
two performed functional training combined with strength,
balance and endurance training which took place either at
the participants’ residence or in group sessions respective-
ly. The control group received the usual medical care. Both
home-based training and group training had a positive ef-
fect on reducing the impairment of trainees’ functionality
compared to the control group. In addition, a decrease in
the number of falls was observed. However, the home train-
ing participants showed better results in muscle strength
and fitness compared to the other two groups [17].

4, Discussion

The analysis of our results showed that in the majority of
the studies (18 out of 21) there was an improvement in
functionality following a training program regardless of its
structure and characteristics. As for the question of whether

Effectiveness of exercise interventions in older people with
dementia in terms of functionality and reducing falls:
a systematic review

exercise can be an effective intervention to prevent falls in
the elderly with dementia, almost half of the surveys (12 out
of 21) found a completely positive correlation between ex-
ercise programs and reducing falls.

The diversity that we encounter in exercise programs and in
the characteristics of population samples makes it difficult
to compare our results. Factors such as the total duration of
the program, the place of residence of the elderly (commu-
nity or nursing home), the stage of dementia (mild, moder-
ate, severe), the psychological state, the functional capacity
before the execution of the exercise program, the comor-
bidity and the medications received by the participants dif-
fer and contribute to the diversity mentioned above. Other
elements of the intervention also play an important role
such as the existence of music, the environment (at home
or in a special area) and the social interaction (group or in-
dividual exercise).

Similar results were found in a review, which showed that
exercise improved physical activity and reduced the risk of
falls by 31% (reduction from 1000 to 214 falls per person)
with obvious results even 6 months after the end of the pro-
gram [28]. Other researchers also reported that a long-term
exercise program improved participants’ functionality and
reduced falls by 30-32% [29]. A meta-analysis of the Finnish
Alzheimer Disease Exercise Trial, reported that patients at
different stages of dementia can benefit in different ways
[7]. More specifically, the elderly with mild dementia shows
a greater improvement in motor performance and physical
function, while the elderly with moderate dementia shows
a greater reduction in the risk of falls. However, there is little
and not always valid evidence for cases of severe demen-
tia, as only a small number of studies have included these
patients.

The majority of the training programs (12 out of 21) last-
ed from three to six months, while in terms of their inten-
sity, moderate and moderate to high intensity prevail with
the same frequency. Regarding the combinations of these
two features, the most frequently used programs were 3-6
months of moderate intensity (5 out of 21) and moderate to
high intensity (5 out of 21). The two most common types of
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exercises included in the training were balance (14 out of
21 programs) and strengthening exercises (13 out of 21). In
addition, it is important to note that all programs have been
shaped by the abilities of the participants, and there has al-
ways been help and supervision from physiotherapists or
caregivers. A detailed categorization of the types of exercis-
es according to the frequency of use is presented in Table 3.

Table 3: Types of training according to the frequency of use

Authors

Toots et al, 2019
Taylor et al, 2017

Brett et al, 2019
Suttanon et al, 2013
Wesson et al, 2013
Pitkala et al, 2013
Telenius et al, 2015
Perrochon et al, 2015
Kemoun et al, 2010
Ries et al, 2015

De Andrade et al, 2013
Whitney et al, 2017
Zieschang et al, 2013
De Souto Barreto et al, 2017

Toots et al, 2019
Taylor et al, 2017

Brett et al, 2019
Suttanon et al, 2013
Lamb et al, 2018
Wesson et al, 2013
Pitkala et al, 2013
Telenius et al, 2015
Perrochon et al, 2015
Kemoun et al, 2010

De Andrade et al, 2013
Hernandez et al, 2010
De Souto Barreto et al, 2017

Brett et al, 2019
Pitkala et al, 2013
Telenius et al, 2015
Perrochon et al, 2015

Types of training

Balance training

Strength training

Endurance training

Effectiveness of exercise interventions in older people with
dementia in terms of functionality and reducing falls:
a systematic review

Functional training Zieschang et al, 2017
Hauer et al, 2012
Schwenk et al, 2014
Pitkald et al, 2013
Telenius et al, 2015

Zieschang et al, 2013

Lamb et al, 2018

De Andrade et al, 2013

De Souto Barreto et al, 2017

Aerobic training

Perrochon et al, 2015
De Andrade et al, 2013
Hernandez et al, 2010

Zieschang et al, 2017
Hauer et al, 2012
Schwenk et al, 2014
Zieschang et al, 2013
Suttanon et al, 2013
Perrochon et al, 2015
Kemoun et al, 2010

De Souto Barreto et al, 2017
Hernandez et al, 2010

Nyman et al, 2019
Yao et al, 2013

Flexibility training

Progressive resistance training

Walking

Coordination training

Dance- sports activities
Tai chi

Despite the benefits found in this review, the characteristics
that an exercise program should have for maximum effec-
tiveness have not yet been found. The design of training pro-
grams is based on the characteristics and abilities of the par-
ticipants, creating a confusion for researchers. Data such as
the duration of the session, the frequency of repetition and
the types of exercises differ from research to research due to
differences in the cognitive and motor function of the partic-
ipants, but also due to the presence of many other diseases.
The rate of cognitive impairment and the way in which each
patient will be affected varies, so that a safe exercise protocol
cannot be established for older people with dementia.

A study suggested working out 2 to 3 times per week as
the optimal exercise frequency for older people with mild
and moderate dementia, which is in line with the majority
of studies used in our review [30]. Also, in a review it was
reported that one hour of training is required three times
a week for 24 weeks in order to improve functionality and
prevent falls in older people with dementia [31]. Similarly,
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a review and meta-analysis of 781 participants conducted
in Hong Kong concluded that studies with more intensive
exercise programs achieved better results in terms of both
functionality and fall prevention, while no specific con-
clusion was drawn on type and content of training [32].
Regarding the intensity of exercise, better results were ob-
served as its intensity increased, with the higher balance
and functional performance being achieved after high-in-
tensity exercise [33].

Many studies have tried to explain the mechanism by
which exercise improves functionality and reduces falls in
older people with dementia, but none have been able to
justify this observation, as there is insufficient evidence.
Thus, many different mechanisms have been proposed in
an attempt to resolve this issue. A number of people argued
that exercise has a beneficial effect on neurogenesis and
brain function, reducing, in the long run, the rate of changes
in its structure as dementia progress [28]. In addition, others
added that exercise can improve executive function, lead-
ing to improved motor and functional response [32]. Finally,
it is proposed that better functionality and reduced falls are
probably results of the increase in muscle strength and the
improvement of balance after exercise [7].

5. Conclusions

In conclusion, the analysis of the above studies highlights
exercise as a beneficial intervention for older people with
dementia, in order to improve their functionality and pre-
vent falls. However, the number of surveys that have been
conducted is insufficient and often the results are not statis-
tically significant. The increased risk of falls in patients with
dementia and the deterioration of functionality as the dis-
ease progresses is something that should not be ignored,
as it can lead to inability to self-care, increased risk of injury
and lower quality of life. Therefore, further research is need-
ed in order to find the most beneficial types of exercise for
dementia patients, in terms of functionality and fall reduc-
tion, but also, in particular, to highlight these optimal char-
acteristics, in terms of their duration and intensity.

Effectiveness of exercise interventions in older people with
dementia in terms of functionality and reducing falls:
a systematic review
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