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Abstract – Physical exercise is an important option to maintain functional independence in 
older adults, however, it is not clear which type of exercise is the most benefic: strength or 
multicomponent. The objective was to verify the effectiveness of strength training and multi-
component training on functionality of healthy older patients through a systematic review with 
meta-analysis. Registration number: CRD42017071887. Two independent evaluators searched 
Pubmed, Web of Science, PEDro, Cochrane and Lilacs databases. Of the 1434 studies found, 
32 clinical trials that investigated the effects of strength training only and/or combined with 
other modalities (multicomponent) in older adults and evaluated the Timed up and Go (TUG), 
sit-to-stand (STS) and/or Berg Balance Scale (BBS) were included. The methodological quality 
was evaluated with the Downs & Black scale. Data analysis was performed with the Software 
Review Manager. It was verified improvement in all the investigated outcomes when perform-
ing multicomponent training in comparison to control groups. Strength training, compared to 
control groups, showed benefit only for sit-to-stand test. Studies comparing the two trainings 
found no difference between them. The not high average score in the methodological quality 
assessment of the included studies is a limitation of the present study. In conclusion, both types 
of training were effective to improve functionality and are good strategies of training for older 
individuals. However, as the comparison between the two types of training was performed in 
few studies, it is not possible to infer which is more effective for the functionality, suggesting 
the realization of new clinical trials.
Key words: Aging; Exercise therapy; Meta-analysis; Resistance training.

Resumo – O exercício físico é uma opção importante para a manutenção da independência funcional 
nos idosos, porém, não está claro qual tipo de exercício pode ser mais benéfico. Diante disso, buscou-
-se verificar o efeito de intervenções com treinamento de força e do treino com multicomponentes na 
funcionalidade em idosos saudáveis, através de uma revisão sistemática com metanálise. Número de 
registro: CRD42017071887. Foram realizadas buscas nas bases de dados Pubmed, Web of Science, 
PEDro, Cochrane e Lilacs. Dos 1434 estudos encontrados, 32 ensaios clínicos que realizaram treino de 
força e/ou combinado com outras modalidades (multicomponentes) em idosos e avaliaram os desfechos 
Timed up and Go (TUG), sentar-e-levantar (STS) e/ou Escala de Equilíbrio de Berg (EEB) foram 
incluídos. A qualidade metodológica foi avaliada pela escala Downs & Black. A análise dos dados 
foi realizada no Software Rewiew Manager. Verificou-se que os resultados favoreceram o treino 
multicomponentes em comparação aos grupos controle nos desfechos TUG, STS e EEB. Já para o 
treino de força isso ocorreu somente para o STS. Quando os dois treinamentos foram comparados, 
não houve favorecimento para nenhum deles. O escore médio não alto na avaliação da qualidade 
metodológica dos estudos incluídos é uma limitação do presente estudo. Conclui-se que ambos os treinos 
se mostraram efetivos para a funcionalidade e são boas estratégias de treinamento para idosos. Porém, 
como a comparação entre os dois tipos de treinamento foi realizada em poucos estudos, não é possível 
afirmar qual é mais efetivo para a funcionalidade, sugerindo-se a realização de novos ensaios clínicos.
Palavras-chave: Envelhecimento; Terapia por exercício; Metanálise; Treinamento de resistência.
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INTRODUCTION

Currently, the elder population is increasing at higher rates1. Throughout 
the aging process many changes occur in the neuromuscular, somatosen-
sory, visual, vestibular systems, besides the body and bone compositions2. 
Additionally, the brain volume reduces at a rate of 5% per decade after the 
age of 403. As a consequence, physical abilities decline, such as strength 
and balance, compromising basic and instrumental activities of daily life; 
besides, the mental health of older adults2.

The ability to maintain postural control is important for orthostatic 
position, ambulation, and for daily life activities. Postural imbalance in 
elderly subjects may indicate reduced ability to recover from small postural 
disorders, which may be a fall predictive factor4. It is important to detect 
the risks of falling in order to prevent them5,6.

In order to assess the risks of falling, validated tests and scales are used, 
such as the Timed Up and Go (TUG), which is a quick and practical test to 
evaluate the physical mobility, gait speed and balance of individuals, and has 
already been described in the literature as a predictor of falls and an instru-
ment for assessment of the dynamic balance7. Another widely used test is 
the Sit-to-Stand Test (STS), as a parameter to determine muscle strength, 
speed of performance of lower members strength and the functional ability 
to sit and stand up from the chair8. This test coul be performed in two ways: 
the number of repetitions performing during 30 seconds (30STS), or the 
time to performing 5 repetitions (5STS). Additionally, the Berg Balance 
Scale (BBS) is also used to evaluate the dynamic balance9. 

Physical exercise has been proved to be beneficial in the physical per-
formance of older subjects, and is a strategy for the prevention of falls10, 

11. Among several exercises modalities, strength training is a widely used 
method for the prevention of diseases associated with the development of 
co-morbidity and mortality in aging population, as well as improvement 
of physical performance through muscular strength. These exercises are 
based on the principle of overload, assuming that loads must be applied 
gradually, leading to an increased effort during the training sessions, 
aiming to provoke a disorder of cellular homeostasis and, in response, an 
adaptation to this stress. These adaptations occur at the muscular, neural 
and cellular levels12.

Strength exercises increase muscle mass in the elderly subjects of both 
genders, minimizing and even reversing sarcopenia. This process is char-
acterized by low muscle strength, low muscle quantity or quality and low 
physical performance13. Strength exercises can also reduce the frequency 
of falls, thus contributing to the maintenance of independence and a better 
quality of life for the older individuals14. 

More recently, studies have shown that multicomponent exercises, 
which include an approach of different physical abilities may also be 
beneficial in maintaining and improving the functionality of the older 
population15-17. Besides minimizing sarcopenia, they contribute to the 
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maintenance of balance, cardio-respiratory performance, flexibility, and 
are therefore recommended by the ACSM to increase and maintain the 
functionality of the older subjects18.

However, it is unclear which of the two types of training may be best 
for the functionality of the elderly population. In order to demonstrate the 
evidence found in the literature on the subject, the objective of the present 
study was to conduct a systematic review with meta-analysis of clinical trials 
that investigated the effectiveness of strength training or multicomponent 
training on the functionality in older subjects, performing comparisons 
with a control group and between the two types of training.

METHODS

Protocol and registration
This study was registered in the PROSPERO under the number 
CRD42017071887. The present review follows the PRISMA statement.

Design
This study consists of a systematic review with meta-analysis of randomized 
controlled trials. This review includes studies that analyzed the effect of 
a training involving strength and/or multicomponent exercises (strength 
training combined with other exercises) on functional capacity of older sub-
jects, evaluated by the Timed up and Go (TUG), sit-to-stand (5STS and/or 
30 STS), and Berg Balance Scale tests (BBS). The following comparisons 
were performed: strength training versus control group, multicomponent 
training versus control group (no exercise), and multicomponent training 
versus strengh training.

Search Strategy
Systematic searches were performed in Pubmed, Web of Science, PEDro, 
Cochrane and Lilacs databases. The results of the search performed in each 
database were exported for further analysis.

The Mesh and keywords used in the search were related to the sub-
jects (older individuals), type of training (strength training) and evaluated 
outcomes (TUG, STS and BBS). The terms used were combined through 
the Boolean operators “AND” and “OR”, and a complete search exam-
ple, carried out in the Pubmed database, are presented in supplementary 
document 1.

Eligibility Criteria
To be included in the present review, the articles should have been rand-
omized controlled trials and have been performed only with healthy older 
adults 60 years or over residing in the community or in asylum institutions. 
Studies carried out with hospitalized older people or with some pathology 
were not included. The training performed should be only of strength or 
strength combined with other exercise modalities (multicomponent), with 
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a total duration of at least 8 weeks and a weekly frequency of at least two 
sessions supervised by professionals. Studies that performed concurrent 
training supplementation and studies that did not have a control group 
which did not perform any type of exercise were not included. Regarding 
the outcomes, articles that evaluated one or more of the following tests 
were included: TUG, BBS and 30-second sit-to-stand test (30STS) or five 
repetitions (5STS). Those which did not present sufficient data regarding 
the results to perform the meta-analysis or that made adaptations in the tests 
(eg, inclusion of a double task) were excluded. Articles written in English, 
Portuguese or Spanish, which were published since 2006 were considered.

Studies selection
After the search in each database and export of the results, the selection of 
potential studies for inclusion in the present systematic review was carried 
out by two independent reviewers (ECWM and ECG) by reading their 
titles and abstracts, excluding only those that clearly did not fill the eligi-
bility criteria. Articles that were selected by at least one of the reviewers, 
remained for the next stage of analysis.

Then, duplicated articles (found in more than one database) were 
excluded and the full texts were searched for articles that remained in 
the list after the initial selection. Two independent reviewers applied the 
eligibility criteria therein, and discrepancies were resolved by consensus.

Quality assessment and risk of bias
The methodological quality and risk of bias within and across the studies 
included in the present review was assessed using a PEDro scale for the 
evaluation of randomized controlled trials19.

Data extraction and analysis 
In order to characterize the studies included in the systematic review, a 
standard form was used to organize data related to authorship, year of 
publication, information about study participants, characteristics of the 
training performed and methodology for evaluating the outcomes.

To analyze the effects of the trainings performed, through meta-
analysis, the results found in each study (number of participants before 
and after training, mean and standard deviation of each outcome before 
and after training and results found) were included in a standard form.

For studies where there were more training groups, consisting of other 
types of training, besides strength training, only the data of the groups 
that performed strength exercises were included in the review. When there 
were two types of strength training in the same study, only data from the 
group that performed the type of training that was closest to a conventional 
strength training were used. In addition, when more than one type of 
concurrent training was performed, data from the group that performed 
strength training before the other exercises were used.

In the quantitative analysis, since the outcomes analyzed were continu-
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ous, the values of the weighted mean difference were used for the analysis 
with a 95% confidence interval. Delta values were used in the meta-analysis 
(difference between the pre and post-mean of each outcome). The results of 
the meta-analysis are presented in the unit of the investigated outcomes. 

A random effects model was used, and the heterogeneity was as-
sessed through the Cochran Q test (p≤0.05, indicating the existence of 
heterogeneity) and the inconsistency test (I², low heterogeneity: I² ≤ 25%; 
moderate: 26% < I² ≤ 50%; and high: I² > 50%). When moderate or high 
heterogeneity between the studies were found, sensitivity analyzes were 
performed, considering gender, total training program duration, mean age, 
number of subjects and characteristics of the exercises. A meta-analysis was 
performed separately for each outcome and for each comparison (control 
versus strength training, control versus multicomponent training, and mul-
ticomponent training versus strength training), and a level of significance 
was considered as p<0.05. The analyses were performed using the Review 
Manager software, version 5.3 (Cochrane Collaboration).

RESULTS

Articles search and selection
After searching the defined databases using the search strategy, 1434 
articles were found. Of these, 453 articles were selected by reading titles 
and abstracts and the full text was analyzed. After exclusion of duplicated 
articles, the eligibility criteria were applied, and 28 articles were included 
in the present systematic review with meta-analysis (Figure 1).

1434 studies found

981 excluded by title and abstract analysis

97 duplicated studies excluded

453 potentially relevant 
papers selected for full text analysis

356 selected for full text analysis 
and elegibility criteria analysis

28 studies included in the review

324 excluded based on elegibility criteria: 19 had not a 
longitudinal design or were not a paper; 12 included 

individuals younger than 60 years or not community or 
geriatric dwellers; 37 due to training characteristics; 84 did 

not measure the outcomes of interest or had insufficient 
data; 91 did not include a control group that not performed 

exercise; 3 were not related to the aim of the review; 1 
included individuals with some disease; 9 were published in 
other languages; 67 published before 2006; 1 with repeated 

data; 4 not randomized

Figure 1. Flow diagram for search and selection of included articles
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Quality Assessment 
The results of the methodological quality analysis of the studies included in 
the present review are presented in Supplementary document 2, individu-
ally for each study. The scale PEDro used allows a score of 0 to 11 points19. 
The overall mean of included studies was 6.93 points.

Characteristics of included studies
The main characteristics of the studies included in the present review 
regarding the participants and the details of the training performed are 
presented in Supplementary document 2.

Effects of interventions
The effect of the interventions performed was assessed by the meta-analysis. 
Comparisons were made between control group and strength training, be-
tween control group and multicomponent training (which included strength 
training and some training associated with it) and between multicomponent 
training and strength training. They are presented in Figures 2 to 5.

Timed up & go (TUG)
In the comparison of the effect of multicomponent training group to control 
group, it was observed that the multicomponent training significantly im-
proved (p<0.001) the TUG test performance, reducing the time needed to 
perform the test in -1.48 seconds (95% CI -2.09; -0.88, I² = 0%) compared 
to the control group (Figure 2a).

When comparing the effect of the strength training groups to control 
groups, strength training did not improve significantly (p=0.14) the TUG 
performance [95% confidence interval (CI) -1.10, 0.15, I² = 63%] (Figure 
2b). Due to the fact that high heterogeneity occurred for this analysis, 
sensitivity analyses were performed. Through these analyses, it was not 
possible to identify which factor was related to the high heterogeneity, once 
that doing the analysis separately for studies that included only women or 
men or both, studies with different duration or different exercises did not 
reduce the heterogeneity.

None of the included studies compared the effect of a multicomponent 
workout with a strength training for this outcome.

Sit-to-stand (30 seconds) - 30STS
Comparing the effect of a multicomponent training with control group, 
it was verified that the multicomponent training significantly improved 
(p<0.001) the performance of the 30STS test, increasing the number of 
repetitions performed in 1.79 repetitions (IC 95% 0.76, 2.83, I² = 52%) 
(Figure 3a).

In a sensitivity analysis, it was observed that when studies that included 
a balance component in the training (in addition to aerobic and strength 
exercises which were performed in all studies), were withdrawn from the 
analysis, the heterogeneity changed from moderate (52%) to low (0%), 



Rev Bras Cineantropom Desempenho Hum 2020, 22:e60707

Influence of training on older’s functionality Meereis-Lemos et al.

7

while still maintaining the significant difference between the control 
group and the multicomponent group. However, the improvement without 
these studies was lower (0.89 repetitions), showing that studies which also 
included balance exercises in the training program presented better results.

Figure 2. Analysis of Timed Up and Go comparing the multicomponent and control group (a), strength and control group (b). SD: 
standard deviation, CI: confidence interval, I2: inconsistency test.

Figure 3. Analysis of sit-to-stand (30 seconds) - 30STS comparing the multicomponent and control group (a), strength and control 
group (b). SD: standard deviation, CI: confidence interval, I2: inconsistency test.
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Strength training compared to the control group significantly improved 
the performance of the 30STS test, increasing the number of repetitions 
performed in 2.51 repetitions (95% CI 0.98; 4.03; I² = 0%) (Figure 3b).

For the 30STS test only one study examined the effects of a strength 
training versus multicomponent workout. 8 Therefore, no meta-analysis 
was performed. It can be observed from the change between pre and post 
training that the group that trained only strength increased 3.00 repetitions 
in the test and that who trained strength and other exercises increased 
2.90 repetitions, on average, after the training, both groups had a very 
similar improvement.

Figure 4. Analysis of sit-to-stand (5 repetitions) - 5STS comparing the multicomponent and control group (a), strength and control 
group (b) and multicomponent and strength group (c). SD: standard deviation, CI: confidence interval, I2: inconsistency test.

Figure 5. Analysis of Berg Balance Scale comparing the multicomponent and control group (a), strength and control group (b). SD: 
standard deviation, CI: confidence interval, I2: inconsistency test. 
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Sit-to-stand (5 repetitions)- 5STS
The multicomponent training group significantly improved the performance 
of the 5STS test, reducing the time to perform it in -2.29 seconds (95% 
CI -4.19, -0.39, I² = 0%) when compared to the control group (Figure 4a).

Comparing strength training group to the control group, it was found 
that strength training did not improve significantly (p=0.16) the perfor-
mance in the 5STS test (95% CI -1.90, 0.30, I² = 15%) (Figure 4b).

There was no difference (p=0.56) between the effects of strength train-
ing versus multicomponent training for the 5STS test (95% CI -3.27, 1.78, 
I² = 0%) (Figure 4c).

Berg Balance Scale
It was verified that multicomponent training group significantly increased 
the performance of the Berg Balance Scale by 3.17 points (95% CI 0.77, 
5.57, I² = 0%) compared to the control group (Figure 5).

None of the included studies compared the effect of a multicomponent 
workout with a strength training for this outcome, nor of a strength train-
ing group comparison to a control group.

DISCUSSION

The goal of this systematic review with meta-analysis was to investigate the 
effects of strength training and multicomponent training on the functional-
ity and risk of falls in older subjects, evaluated by the TUG, STS and BBS 
tests. The results of the meta-analysis showed that the multicomponents 
training brought significant benefits to all the outcomes investigated, and 
that strength training only benefited performance in the 30-second sit-to-
stand test, when compared to control groups. Few studies compared the two 
types of training, and in those which made this comparison, no differences 
were found between them when considering the subjects’ functionality.

In a descriptive analysis of the studies included in the present review, 
it was verified that most of the studies that evaluated the effect of mul-
ticomponent training or strength training on the functionality used the 
TUG test, since it was found in 13 of the 28 articles9, 21, 22, 25, 26, 33-36, 38, 40, 41, 

43. The STS test was found in 19 studies, and 14 of them used the evalu-
ation verifying the maximum number of repetitions that older subjects 
performed in 30 seconds of test (30STS)1, 8, 9, 20, 23, 27, 28, 30- 32, 36, 37, 39, 41 and 
five studies used the assessment by checking the time the elders needed 
to perform the five times sit-to-stand task (5STS)22, 24, 29, 35, 44. The Berg 
Balance Scale (BBS) was used in only three of the studies included in the 
review9, 42,43. In addition, it was verified that most of studies used only one 
of the cited tests, and only 8 of them performed more than one of these 
functional tests9, 22, 35, 36, 41, 43.

Regarding the results of the studies included in the meta-analysis, it 
was verified that the intervention performed with multicomponent training, 
the session being composed of strength, balance, aerobic and stretching 
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exercises performed at least twice a week for a minimum duration of 8 weeks 
showed benefits to the healthy older adults in the four outcomes analyzed: 
TUG, 30STS, 5STS and BBS, when compared to the control group. This 
demonstrates that multicomponent training is a great strategy to improve 
functional capacity and decrease the risk of falls in older subjects.

These results are aligned to previous studies, where multicomponent 
training had positive effects on the functionality of older adults15-17. Simi-
larly, the results of the meta-analysis with all the studies corroborate with 
the individual results of the studies, which have found significant improve-
ments on the functionality35, 41, 43, 44.

On the other hand, strength training when performed as a single train-
ing modality demonstrated benefits in relation to the control group only 
in the 30STS test. For the other outcomes (TUG and 5STS) this type of 
training did not provide benefits. Additionally, regarding BBS, none of 
the studies investigated the effect of strength training on this parameter.

Other parameters that are related to the process of sarcopenia and the 
risk of falls, in addition to the functional performance evaluated in the 
present review, are the quantity of muscle mass and the strength, that can 
improve after both strength26 and multicomponent15 training, and lead to 
positive effects on functional performance13.

Few studies have compared strength training with multicomponent 
training. For the TUG outcome, the study by Fahlman et al.8 found 
improvements in both types of training on this variable. For 30STS and 
BBS none of the included studies compared the effect of the two types 
of training. It was possible to perform meta-analysis only for the 5STS 
outcome, where there was no statistically significant difference in relation 
to the two types of training24,44. As only two studies could be included in 
this comparison, the results should be looked carefully.

In one of the studies of this comparison44, the authors applied strength 
training for one group and multicomponent training (strength, aerobic and 
balance exercises) to another for 16 weeks and verified that the group which 
participated of multicomponent training has significant improvement in 
5STS, which did not occur for the strength training group. Based on this, 
the authors concluded that for older population, multicomponent training 
appears to be more beneficial and has fewer adverse events, as suggested 
by Gillespie et al.45 and recommendations from the ACSM18.

In the study of Locks et al.24, where there was a strength training 
group and another one that performed strength exercises combined with 
stretching exercises, developed during 12 weeks, none of the groups had 
significant improvement after training in 5STS.

In addition, the evaluation of the methodological quality of the 
included studies showed that, on average, they scored 6.93 points. The 
scale used19 has a maximum score of 11 points. Thus, it is observed that 
the studies did not present high scores of methodological quality, which 
may influence the results found, being a limitation for the present study.
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CONCLUSIONS 

Both strength and multicomponents exercises are good strategies to 
improve the functionality and decrease the risk of falls in older subjects, 
since both presented significant benefits when compared to the control 
group. However, multicomponent training demonstrated improvement 
in all outcomes analyzed in the present meta-analysis, while strength 
training showed benefit only for the 30STS outcome. As the comparison 
between the two types of training was performed in few studies, it is not 
possible to infer which is more effective for the functionality, suggesting 
the realization of new clinical trials.
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SUPPLEMENTARY DOCUMENT 1

Search Strategy
((aged OR elderly OR aged, 80 and over OR oldest old OR nonagenarians 
OR nonagenarian OR octogenarians OR octogenarian OR centenarians 
OR centenarian OR aging OR senescence OR biological aging OR ag-
ing, biological OR older OR ageing OR old) AND (resistance training 
OR Training, Resistance OR Strength Training OR Training, Strength 
OR Weight-Lifting Strengthening Program OR Strengthening Program, 
Weight-Lifting OR Strengthening Programs, Weight-Lifting OR Weight 
Lifting Strengthening Program OR Weight-Lifting Strengthening 
Programs OR Weight-Lifting Exercise Program OR Exercise Program, 
Weight-Lifting OR Exercise Programs, Weight-Lifting OR Weight 
Lifting Exercise Program OR Weight-Lifting Exercise Programs OR 
Weight-Bearing Strengthening Program OR Strengthening Program, 
Weight-Bearing OR Strengthening Programs, Weight-Bearing OR 
Weight Bearing Strengthening Program OR Weight-Bearing Strength-
ening Programs OR Weight-Bearing Exercise Program OR Exercise 
Program, Weight-Bearing OR Exercise Programs, Weight-Bearing OR 
Weight Bearing Exercise Program OR Weight-Bearing Exercise Programs) 
AND (timed up and go test OR timed up and go OR TUG or TUG test 
OR Berg balance OR Berg balance scale OR Berg OR Berg scale OR Berg 
balance test OR sit to stand OR sit to stand test OR 30 second sit to stand 
test OR 30 second sit to stand OR sit-to-stand OR sit-to-stand test OR 
five times sit-to-stand OR five times sit-to-stand test OR five-repetition 
sit-to-stand OR five-times-sit-to-stand OR five-times-sit-to-stand test))
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SUPPLEMENTARY DOCUMENT 2

Methodological quality assessment and characteristics of included articles

St
ud

y

Subjects Training

Pe-
DroAge Gender/ 

Race
Health condition/ 
Medication

Type of 
training

Performed 
activities

Weekly 
frequency 
(week)

Session 
duration 
(min)

Total 
duration 
(week)

Tests Effect

Eg
añ

a 
et

 a
l.,

20

E: 69 ± 5
C: 64 ± 4

E: F
C: F
Race NI

Sedentary, nonsmok-
ers, normotensive no 
apparent cardiovas-
cular disease/None 
hormone replacement 
therapy nether other 
medication that could 
affect cardiovascular 
function

ST Warming 
up, ST with 
elastic bands 
for lower 
limbs, upper 
limbs and 
stretching

3 60 12 30STS + p<0.05 6

G
ra

na
ch

er
 e

t a
l.,

21

E: 70.8± 
4.1
C: 70.2 ± 
4.5

E: F/M
C: F/M
Race NI

None had any history 
of musculoskeletal, 
neurological or or-
thopedic disorders, 
all participants were 
classified as non-
pathological in the 
Clock Drawing Test
(CDT)/Medication NI

ST ST for core 2 60 9 TUG + p<0.05 7

Ka
la

po
th

a-
ra

ko
s 

et
 a

l.,
2
2

E: 83.4± 
2.8
C: 82.5 
± 2

E: M
C: M
Race NI

Independent according 
to the
functional ques-
tionnaire for BDL/
IADL scale, without 
cognitive impairment 
or unstable cardiovas-
cular, metabolic, neu-
romuscular or other 
chronic disease that 
might limit training or 
testing/Medication NI

ST ST for lower 
limbs and 
upper limbs

2 60 14 TUG; 
5STS

TUG: + 
p<0.001
5STS: 
NS

6

Le
e 

e 
Pa

rk
,23

E: 73.1± 
3.6
C: 69.5 ± 
3.6

E: F/M
C: F/M 
Race NI

Normal cognition, no 
cardiac or muscular 
problems, no severe 
cardiac disease or 
orthopedic or neu-
rological disorders/
Medication NI

ST ST for lower 
limbs

NI NI 12 30STS NS 6

Lo
ck

s 
et

 a
l.,

24

E: 69.0± 
5.0
C: 66.0 ± 
6.0

E: F/M
C: F/M 
Race NI

Stable condition, with-
out joint injury or sur-
gery, cardiac disease, 
cancer, neuropathies, 
no use of prostheses, 
without contraindica-
tions for exercise in 
accordance with the 
Brazilian Hypertension 
Guidelines or severe 
functional limitations 
as significant cognitive 
impairment/Medica-
tion NI

ST ST for lower 
limbs

2 ± 55 24 5STS NS 6

Continue…
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St
ud

y

Subjects Training

Pe-
DroAge Gender/ 

Race
Health condition/ 
Medication

Type of 
training

Performed 
activities

Weekly 
frequency 
(week)

Session 
duration 
(min)

Total 
duration 
(week)

Tests Effect

Lu
st

os
a 

et
 a

l.,
25

E + C: 
72.0±4.0

E: F
C: F
Race NI

Prefrail older women 
without cognitive im-
pairment, orthopedic 
and neurologic diseas-
es that limited physical 
activity, no acute 
inflammatory disease 
or cancer/without use 
of medications with 
known immunologic 
effects.

ST Warming 
up, strength 
training for 
lower limbs, 
stretching e 
relaxation

3 60 10 TUG + p<0.05 8

R
aj

 e
t a

l.,
26

E: 68 ± 5
C: 67 ± 5

E: F/M
C: F/M
Race NI

No relevant cardio-
vascular or orthopedic 
problems/ Medica-
tion NI

ST Linear 
strength 
training for 
lower limbs 
and upper 
limbs

2 NI 16 TUG + p<0.01 6

R
am

íre
z-

Ca
m

pi
llo

 e
t a

l.,
27

E: 68.7 ± 
6.4
C: 66.7 ± 
4.9

E: F
C: F
Race NI

Healthy by self-report, 
without heart disease, 
osteoarthritis, severe 
visual impairment, 
neurological and 
pulmonary disease, 
uncontrolled hyperten-
sion, lower extremity 
joint fracture/Medica-
tion NI

ST Warming 
up, Strength 
training for 
lower limbs, 
upper limbs 
and core

3 ± 70 12 30STS + p<0.05 6

Sm
ol

ar
ek

 e
t a

l.,
28 NI E: F

C: F
Patients that not exhib-
iting any Alzheimer’s 
symptoms or any other 
neurodegenerative 
disease previously 
diagnosed by a doctor/
Medication NI

ST ST for lower 
limbs and 
upper limbs

3 NI 12 30STS NS 7

Su
nd

st
ru

p 
et

 a
l.,

1 E: 69.1± 
3.1
C: 67.4 ± 
2.7

E: M
C: M
Race NI

Healthy, nonsmok-
ers/No
Medication

ST ST for lower 
limbs and 
upper limbs

3 70 48 30STS + 
p=0.025

8

Ca
nu

to
 W

an
de

rle
y 

et
 a

l.,
29

E: 70.8± 
4.1
C: 70.2 ± 
4.5

E: F/M
C: F/M
Race NI

Without acute or 
terminal illness, severe 
or uncontrolled hy-
pertension, severe or 
uncontrolled diabetes, 
cardiovascular and/or 
respiratory disorders, 
any neurological, 
skeletal-muscle, or 
joint disorder or distur-
bance that precluded 
participation in exer-
cise and testing/With-
out medication that 
could reduce safety 
during exercise

ST Warming 
up, Strength 
training for 
lower limbs 
and upper 
limbs, relax-
ation

3 50 32 5STS + p=0.03 10

Continue…

… continue
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St
ud

y
Subjects Training

Pe-
DroAge Gender/ 

Race
Health condition/ 
Medication

Type of 
training

Performed 
activities

Weekly 
frequency 
(week)

Session 
duration 
(min)

Total 
duration 
(week)

Tests Effect

An
de

rs
en

 e
t a

l.,
3
0 E: 69.1± 

3.1
C: 67.4 ± 
2.7

E: M
C: M
Race NI

Healthy, nonsmok-
ers/No
medication

ST ST for lower 
limbs, upper 
limbs and 
core

2 60 16 30STS + p<0.01 5

Be
nt

o 
et

 a
l.,

31

E: 69.1± 
3.1
C: 67.4 ± 
2.7

E: F/M
C: F/M
Race NI

Health/Medication NI MT Water train-
ing: warming 
up, aerobic 
and strength 
training and 
stretching

3 60 12 30STS + p=0.89 5

Fo
le

y 
et

 a
l.,

9

E: 78.3 ± 
6.5
C: 79.9 ± 
8.4

E: F/M
C: F/M
Race: NI

Cognitively intact, the 
reason for referral 
no involved spinal or 
lower limb musculo-
skeletal impairment, 
disability or surgery, 
reduced functional 
mobility or falls no 
neurological disorder/
Medication NI

MT Aerobic, 
strength 
and balance 
training and 
stretching

2 60 12 TUG, 
EBB, 
30STS

NS 9

Ja
co

bs
on

 e
t a

l.,
3
2

E: 
79.7±5.55
C: 
78.7±4.85

E: F/M
C: F/M
Race NI

Health/Medication NI MT Strength 
training with 
motorized 
exercise 
apparatus for 
lower limbs, 
upper limbs 
and core

2 30 12 30STS + 
p=0.006

6

Ki
m

 e
t a

l.,
3
3  

E: 81.0 ± 
2.6
C: 80.2 ± 
5.6

E: F
C: F
Race: 
Japa-
nese

Sarcopenic, no severe 
knee or back pain; 
no severely impaired 
mobility and cognition; 
stable cardiac condi-
tions/Medication NI

MT Stretching, 
strength 
training 
with elastic 
bands, bal-
ance and gait 
training

2 60 12 TUG + 
p<0.001

9

Ki
m

 e
t a

l.,
3
4

E: 81.1± 
2.8
C: 80.3 ± 
3.3

E: F
C: F
Race  
Japa-
nese

Frail women/Medica-
tion NI

MT Warming up, 
stretching, 
strength 
training 
with elastic 
bands, bal-
ance and gait 
training

2 60 12 TUG + p<0.01 10

La
cr

oi
x 

et
 a

l.,
3
5 E: 72.7± 

4.0
C: 72.7 ± 
3.8

E: F/M
C: F/M
Race NI

Health, all participants 
were classified as 
nonpathological on 
CDT/Medication NI

MT Balance 
training, 
strength 
training for 
lower limbs 
and core

3 45 12 TUG; 
5STS

+ p<0.05 6

Continue…

… continue
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St
ud

y

Subjects Training

Pe-
DroAge Gender/ 

Race
Health condition/ 
Medication

Type of 
training

Performed 
activities

Weekly 
frequency 
(week)

Session 
duration 
(min)

Total 
duration 
(week)

Tests Effect

M
ag

is
tr

o 
et

 a
l.,

3
6

E: 72 ± 
4.5
C: 74.1 ± 
6.0

E: F/M
C: F/M
Race NI

Health without myo-
cardial infarction and 
or coronary bypass 
surgery, uncontrolled 
diabetes or hyper-
tension, orthopedic 
impairment, or upper 
or lower extremity 
fracture/Medication NI

MT Strength 
training for 
lower limbs, 
balance and 
gait training

2 75 16 TUG; 
30STS

+ 
p<0.0001

6

Pe
re

ira
 e

t a
l.,

37

E: 62.5 ± 
5.4
C: 62.2 ± 
4.3

E: F
C: F
Race:
Cauca-
sian

Health condition: NI/ 
Medication: NI

MT Warming 
up, strength 
training 
for lower 
limbs and 
upper limbs, 
balance 
training and 
stretching

3 60 12 30STS + p<0.05 6

Si
lv

a 
et

 a
l.,

3
8

E: 69.3 ± 
6.55
C: 70.5 ± 
6.03

E: F
C: F
Race NI

With low density 
mineral bone or with 
osteopenic or osteopo-
rosis, no impaired cog-
nition; musculoskel-
etal, and/or neurologic 
without pain during the 
walk/No medication 
with corticosteroids, 
anticonvulsants or 
metotrexato

MT Strength 
training, gait 
and balance 
training and 
stretching

3 60 10 TUG + 
p=0.004

4

So
us

a 
et

 a
l.,

3
9

NI E: M
C: M
Race NI

No smoking; without 
diabetes; severe 
obesity; severe hy-
pertension; history of 
falls, and those with 
neurological, mental 
or cognitive disor-
ders, and orthopedic, 
pulmonary or cardiac 
problems that could 
restrict their activity/
None of the partici-
pants was using any 
medications that would 
alter
vascular function

MT Aerobic 
and circuit 
strength 
training for 
lower limbs 
and upper 
limbs

3 60 32 30STS NS 6

Va
ug

ha
n 

et
 a

l.,
4
0

E: 73.1± 
3.6
C: 69.5 ± 
3.6

E: F
C: F
Race NI

Health, inability to 
obtain written clear-
ance from a general 
practitioner; without a 
diagnosis of dementia 
or Parkinson’s disease; 
ability to walk 20 me-
ters unaided and head
injury within the 
previous 12 months/
Medication: NI

MT Strength 
training, 
coordination 
and aerobic 
and balance 
training

2 60 16 TUG + 
p<0.001

10

Continue…

… continue
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St
ud

y
Subjects Training

Pe-
DroAge Gender/ 

Race
Health condition/ 
Medication

Type of 
training

Performed 
activities

Weekly 
frequency 
(week)

Session 
duration 
(min)

Total 
duration 
(week)

Tests Effect

Zh
ua

ng
 e

t a
l.,

41

E: 70.8± 
4.1
C: 70.2 ± 
4.5

E: F/M
C: F/M
Race NI

Health, able to walk 
without a cane or other 
assistive device, with-
out medical conditions 
and musculoskeletal 
problems
limiting safe participa-
tion in an exercise pro-
gram/Medication: NI

MT ST for lower 
limbs and 
upper limbs, 
balance and 
Tai chi chuan 
exercise

3 60 12 TUG; 
30STS

TUG: + 
p<0.001
30STS: 
NS

8

Sw
an

en
-b

ur
g 

et
 a

l.,
42

E: 71.8± 
5.4 C: 
70.7 ± 8.1

E: F
C: F
Race NI

Older adult with osteo-
penia or osteoporosis, 
patients without any 
severe peripheral or 
central neurological 
disease known to 
influence gait, balance 
or muscle strength/
Without medical 
contraindications
for exercise

MT ST for lower 
limbs and 
upper limbs, 
coordina-
tion, aerobic 
and balance 
training

2 60 12 EBB + 
p=0.008

9

Be
lin

g 
an

d 
Ro

lle
r4

3

E: 79.1± 
6.5
C: 81 ± 5

E: F/M
C: F/M
Race NI

No history of cardiac 
conditions, muscu-
loskeletal, and/or 
neurologic limitations 
that could account for 
possible imbalance 
and falls such as cer-
ebrovascular accident, 
spinal cord injury, 
Parkinson disease, 
transient ischemic at-
tacks, lower-extremity 
joint replacements/ 
fusions/ amputations 
(could use a cane or 
walker), or fracture 
within past year/Medi-
cation NI

MT Balance 
training, 
circuits and 
functional 
stations

3 60 12 TUG; 
EBB

TUG: NS
EEB:+ 
p≤0.05

6

Fa
hl

m
an

 e
t a

l.,
8 E: 69.1± 

3.1
C: 67.4 ± 
2.7

E: F/M
C: F/M
Race NI

Health, without un-
controlled angina, any 
health problem that 
prohibited moderate 
resistance or aerobic 
training/Medication: NI

ST e 
MT

SG: ST
MG: aerobic 
and ST with 
elastic bands

3 NI 16 30STS + p<0.05 5

An
sa

i e
t a

l.,
4
3

E: 82.2 ± 
2.8
C: 82.6 ± 
2.6

E: F/M
C: F/M
Race NI

Health, without injury 
listed in the absolute 
contraindications of 
the Physical Activ-
ity, without relative 
cognition, neurological 
or skeletal muscle 
contraindications /
Medication: NI

ST e 
MT

SG: Strength 
training for 
lower limbs, 
upper limbs 
and core; 
MG: warming 
up, aerobic, 
strength 
and balance 
training and 
stretching

3 60 16 5STS + 
p<0.001

8

Subtitle: QA: Quality evaluation; ST: Strength training; MT: Multicomponent training; SG: Strength Group; MG: Multicomponent Group; 
E: Experimental Group; C: Control Group; M: Male; F: Female; NI: Not informed; 30STS: Sit to stand 30 seconds; 5STS: Sit to stand 5 
repetitions; TUG: Timed-up-and-go; BBE: Berg Balance Escale; +: positive results; NS: Not significant.
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