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This study aimed to investigate the effectiveness of different exercise intensities 
on muscle strength, dynamic–static balance as well as functional mobility of elderly 
women in different time periods. Participants in this study were chosen using 
simple random sampling from Malaysian older women (N=60) aged >65 years old 
who were randomly divided to the high-intensity training (HIT; n=15) (Mean age of 
69.60 ± 3.68); moderate-intensity training (MIT; n=15) (Mean age of 69.27 ± 3.41); 
low-intensity training (LIT; n=15) (Mean age of 69.27 ± 1.94); and control group 
(CG; n=15) (Mean age of 68.67 ± 2.38). Experimental research designs were used 
in the present study. The experimental groups underwent a specific lower body 
training including leg press, leg extension, leg curl and seated calf raises for 12 
weeks, but each group had different intensity. The HIT group did 80-90% of 1RM 
for 4 to 6 reps, The MIT group did 65-75% for 8-10 reps, and the LIT group did 50-
60% for 12-14 reps, and the control group did not do any physical activity. In this 
study, seven tests were used for measurement: 5 times sit to stand (5STS) for 
strength, tandem stand test (TST) and one leg stand (OLS) for static balance, 
forward reach test (FRT) and lateral reach test (LRT) for dynamic balance, and 
timed up and go test (TUG) and 6-minute walking test (6MWT) for functional 
mobility were administered to all participants to measure their changes at week 4, 
8, and 12. There were no statistically significant differences in the distributions of 
all assessments scores for the dependent variables between the treatment groups 
and control group prior to the intervention. The post-intervention measurements 
using two-way repeated measures ANCOVA showed significant improvements in 
lower extremity muscle strength (HIT=19.28%, MIT=10.87%, LIT=6.86%, 
[p<0.001]), dynamic balance ability by FRT (HIT=36.6%, MIT=22.1%, LIT=12.3%, 
[p<0.001]), and LRT (HIT=64.4%, MIT=36.3%, LIT=23.3% p < 0.001), static 
balance by OLS (HIT=18.7%, MIT=14.4%, LIT=6.3%, [p<0.001]), and TST 
(HIT=76.2%, MIT=44.65%, LIT=30.95%, [p<0.001], and functional mobility by 
TUG (HIT=23.71%, MIT=18.33%, LIT=9.68%, [p<0.001]), and 6MWT 
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(HIT=13.98%, MIT=11.57%, LIT=6.58%, [p<0.001]). This analysis showed that 
there was a statistical difference in the means of all the variables between groups 
(p<0.001) and in the means of all variables in different time points (except on 5STS 
and OLS tests). Moreover, a statistically significant connection between the 
intervention and time on all the variables (p<0.001) was also observed. Besides 
that, the multivariate analysis concluded a significant improvement in static–
dynamic balance, and functional mobility. The results suggest that all three 
different training intensities are beneficial for improving muscle strength, static–
dynamic balance, and functional mobility. In addition, HIT is most effective in 
improving muscle strength, static balance, dynamic balance, and functional 
mobility after 12 weeks of interventions. 
 
Keywords: Elderly Women, Exercise Intensities, Functional Mobility, Muscle 
Strength, Static-Dynamic Balance 
 
 
SDG: Goal 3, Good Health and Well Being 
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KAMRAN HOSSEINZADEH GHASEMABAD 
 
 

Oktober 2023 
 
 

Pengerusi : Roxana Dev Omar Dev, PhD 
Fakulti  : Pengajian Pendidikan 
 
 
Kajian ini bertujuan untuk meneliti keberkesanan intensiti senaman yang 
berbeza pada kekuatan otot, keseimbangan dinamik-statik, dan mobiliti 
berfungsi wanita warga emas dalam tempoh masa yang berbeza. Peserta dalam 
kajian ini dipilih menggunakan pensampelan rawak mudah daripada wanita 
warga emas Malaysia (N = 60) berumur > 65 tahun yang dibahagikan secara 
rawak kepada tiga kumpulan: latihan intensiti tinggi (HIT; n = 15) (purata umur 
69.60 ± 3.68); latihan intensiti sederhana (MIT; n = 15) (purata umur 69.27 ± 
3.41); latihan intensiti rendah (LIT; n = 15) (purata umur 69.27 ± 1.94); dan 
kumpulan kawalan (CG; n = 15) (purata umur 68.67 ± 2.38). Reka bentuk 
eksperimen telah digunakan dalam kajian ini. Kumpulan eksperimen menjalani 
latihan badan bawah badan, termasuk leg press, leg extension, leg curl dan 
seated calf raises selama 12 minggu mengikut intensiti yang diberikan. 
Kumpulan HIT melakukan 80–90% daripada 1RM untuk 4 hingga 6 ulangan; 
kumpulan MIT melakukan 65–75% untuk 8–10 ulangan; kumpulan LIT 
melakukan 50–60% untuk 12–14 ulangan; dan kumpulan kawalan tidak 
melakukan sebarang aktiviti fizikal. Dalam kajian ini, tujuh ujian telah digunakan 
untuk pengukuran: 5 times sit to stand (5 STS) untuk kekuatan; tandem stand 
test (TST) dan one leg stand (OLS) untuk keseimbangan statik, forward reach 
test (FRT) dan lateral reach test (LRT) untuk keseimbangan dinamik, timed up 
and go test (TUG), dan 6-minute walking test (6MWT) untuk mobiliti berfungsi 
diberikan kepada semua peserta untuk mengukur perubahan mereka pada 
minggu ke-4,  8, dan 12. Tiada perbezaan signifikan secara statistik dalam 
pengagihan semua markah penilaian untuk pemboleh ubah bergantung antara 
kumpulan rawatan dan kumpulan kawalan sebelum intervensi. Pengukuran 
selepas intervensi menggunakan Two-Way Repeated Measures ANCOVA 
menunjukkan peningkatan ketara dalam kekuatan otot bahagian bawah (HIT = 
19.28%, MIT = 0.87%, LIT = 6.86%, [p < 0.001]), keupayaan keseimbangan 
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dinamik oleh FRT (HIT = 36.6%, MIT = 22.1%, LIT = 12.3%, [p < 0.001]), dan 
LRT (HIT = 64.4%, MIT = 36.3%, LIT = 23.3%, [p < 0.001]), imbangan statik 
mengikut OLS (HIT = 18.7%,  MIT = 14.4%, LIT = 6.3%, [p < 0.001]), dan TST 
(HIT = 76.2%, MIT = 44.65%, LIT = 30.95%, [p < 0.001]), dan mobiliti berfungsi 
oleh TUG (HIT = 23.71%, MIT = 18.33%, LIT = 9.68%, [p < 0.001]), dan 6MWT 
(HIT = 13.98%, MIT = 11.57%, LIT = 6.58%, [p < 0.001]). Analisis ini 
menunjukkan bahawa terdapat perbezaan statistik yang signifikan dalam min 
semua pemboleh ubah antara kumpulan (p < 0.001) dan dalam cara semua 
pemboleh ubah pada titik masa yang berbeza (kecuali pada ujian 5STS dan 
OLS). Dalam pada itu, hubungan yang signifikan secara statistik antara 
intervensi dan masa pada semua pemboleh ubah (p < 0.001) juga diperhatikan. 
Selain itu, analisis multivariate menyimpulkan bahawa terdapat peningkatan 
yang ketara dalam keseimbangan statik-dinamik dan mobiliti berfungsi. 
Keputusan menunjukkan bahawa ketiga-tiga intensiti latihan yang berbeza 
adalah bermanfaat untuk meningkatkan kekuatan otot, keseimbangan statik-
dinamik, dan mobiliti berfungsi. Di samping itu, HIT adalah yang paling berkesan 
dalam meningkatkan kekuatan otot, keseimbangan statik, keseimbangan 
dinamik, dan mobiliti fungsi selepas 12 minggu latihan intervensi. 
 
Kata kunci: Wanita warga emas, Intensiti semaman, Mobiliti berfungsi, 
Kekuatan otot, Keseimbangan statik-dinamik 
 
 
SDG: Matlamat 3, kesihatan dan kesejahteraan yang baik 
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CHAPTER 1 
 
 

INTRODUCTION 

1.1 Background of the Study   

The world’s population is growing fast towards ageing (United Nations, 2019a). 
Population ageing, defined as the increase in the population above the age of 
65 in absolute terms, is one of the most significant demographic changes—and 
hence, the social transformations of the 21st century (Reynaud & Miccoli, 2019a). 
Developed and developing countries are struggling with population ageing. It has 
become an enormous challenge because the high speed of conversions among 
aged people creates a significant concern, specifically regarding seniors’ health 
(Lyons et al., 2018). By 2050, one in six people in the world will be over age 65 
(16%), up from one in 11 in 2019 (9%). Regions where the share of the 
population aged 65 years or over is projected to double between 2019 and 2050 
include Northern Africa, Western Asia, Central and Southern Asia, Eastern and 
Southeastern Asia, Latin America and the Caribbean. In 2018, persons aged 65 
or above outnumbered children under five globally for the first time in history. 
The number of persons over 80 years old is projected to triple, from 143 million 
in 2019 to 426 million in 2050 (United Nations, 2019b). 

In Malaysia, population ageing is also promptly developing because of the higher 
life expectancy, and decreasing fertility and mortality rates (Zamzamy Sormin et 
al., 2019). According to the recent data in Malaysia, a new-born girl is expected 
to live longer, up to 77.3 years, while a new-born boy is expected to live until 
72.2 years in 2019. Therefore, males and females who reach the age of 65 years 
in 2019 are expected to live a further 14.8 years and 17.1 years, respectively, 
reaching 79.8 and 82.1 years old, respectively. At the same time, the total fertility 
rate has dropped from 6.5 children per woman in 1960 to 1.97 in 2020, and the 
mortality rate has fallen dramatically (Malaysia, 2019). Malaysia is expected to 
transform into an ageing population by 2030, with older adults making up 15% 
of the total population (Kenayathulla et al., 2016). 

Ageing is linked with a decline in both physiological and psychological function 
(Scott et al., 2015). The degenerative loss of skeletal muscle mass, known as 
sarcopenia and loss of muscle strength, known as dynapenia (Tournadre et al., 
2019a), are the main physiological problems encountered by the ageing 
population (Mair et al., 2019). Moreover, ageing are associated with a declining 
functional ability, which is necessary for an individual to maintain posture, 
respond to voluntary movements, and react to external perturbations (Osoba et 
al., 2019a). Health problems arise more frequently with increasing age, which is 
the main reason for the functional drop, and the incapability of the elderly to 
maintain modest activities of everyday living. In a recent study, the association 
between active ageing and subjective health promotion indicators showed that 
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active seniors were likelier to have positive perceived health status and health 
responsibility (Loke et al., 2020). 

Functional ability is an individual’s actual or potential capacity to perform the 
activities and tasks that can be normally expected. In other words, the practical 
ability is about having the capabilities that enable people to be and do what they 
have reason to value. This includes a person’s ability to meet basic needs, learn, 
grow, make decisions, be mobile, build and maintain relationships, and 
contribute to society (Beard et al., 2016). Functional ability is also an essential 
factor that decreases dramatically in old age (Mair et al., 2019). Significant 
factors causing the loss of functional ability are sarcopenia and dynapenia 
(Bravo-José et al., 2018). Poor nutrition, atrophy and ageing are the main 
reasons for sarcopenia. Sarcopenia also has been recognized as a core reason 
for incapacity and loss of independence in the older population (Aibar-Almazán 
et al., 2018a). Besides that, it is a highly prevalent condition among older adults 
(Yamamoto et al., 2016a). Sarcopenia becomes noticeable at 45 (Landi et al., 
2017), and people lose 0.5% of their lean mass yearly. This annual rate of 
decline accelerates to 1% after 75 (Alajlouni et al., 2020). 

The most crucial question upraised by this intense demographic transformation 
is how health providers can promote healthy ageing in this population (Chetty et 
al., 2016a). According to a recent study, aged Malaysian people suffer from 
several chronic non-communicable disorders. Hence, with the increasing senior 
population in Malaysia, health conditions can be a significant concern (Iddrisu et 
al., 2020). 

The frequency of age-related illnesses has largely improved over time (Belikov, 
2019). As such, most patients registered in the healthcare centers, such as 
hospitals, are aged people, and 66% have two or more chronic diseases 
(Fernandes et al., 2015). Additionally, healthcare costs escalate by increasing 
chronic conditions amongst the older population (Koris et al., 2019a). Therefore, 
the Malaysian aged population’s health status seems to be a subject of worry 
(Koris et al., 2019a). 

Lower-body muscle strength is crucial for upholding functional ability, balance, 
and mobility. Dynapenia in lower-body muscles were recognized to be a 
significant predictor of balance damage in older adults (Vries et al., 2020). 
Balance ability is linked not only to accurate sensory (Osoba et al., 2019a) and 
neurological systems (Porras et al., 2019), but also to good muscle strength, 
which can be affected by sarcopenia (Tournadre et al., 2019a). Hence, the 
remaining muscle can be affected by dynapenia, which might cause weaker 
muscle strength and an inability to create sufficient power to keep balance 
(Hamed et al., 2018). Good muscle strength and mass are crucial for the 
independence and safety of daily living activities (Wang et al., 2020). Another 
essential factor for maintaining physical abilities and lower-body muscles is 
mobility and flexible joints, which have notable roles in physical performance. 
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Yamamoto et al. (2016a) mentioned that impaired physical mobility was an 
important characteristic associated with ageing. Therefore, impaired physical 
mobility usually includes impairments in daily life activities, such as walking short 
distances, climbing stairs, and showering (Asp et al., 2017). 

The fast-increasing older population has emphasized the need for practical 
interventions for prevention and improving age-related health care, and its costs 
(Steffl et al., 2017).  

1.2 Problem Statement 

Natural ageing and inactivity consequences in physiological changes result in to 
decrease in muscle mass, “sarcopenia” and muscle strength, “dynapenia” 
(Larsson et al., 2019a). The absence of productivity increases the possibility of 
dynapenia, which develops more after 70 years (Tournadre et al., 2019a). The 
prime reason for around 21–25% of breast and colon cancers, 27% of diabetes, 
and about 30% of heart disease around the world is physical inactivity (World 
Health Organization (WHO), 2019). Related to Malaysia, a study (Kaur et al., 
2015) investigated the level of physical inactivity among the Malaysian elderly 
population. They interviewed 4831 subjects and found that more than four-fifths 
of the respondents were physically inactive, irrespective of the monthly 
household income level (almost 88%). Earlier studies illustrated that sarcopenia 
caused 18.5 billion dollars annually in healthcare costs (Janssen et al., 2004). 
These costs will continue to rise as societies increase. The earlier analysis 
calculated that a 10% decrease in sarcopenia will drop healthcare costs by 1.1 
billion dollars (Janssen et al., 2004). Thus, significant medical charges can be 
protected yearly by successfully stopping or reversing sarcopenia. The multiple 
adverse health outcomes associated with sarcopenia, such as fractures and falls 
(Balogun et al., 2017; Hars & Trombetti, 2017; Scott et al., 2018; Sornay-Rendu 
et al., 2017; Stevens & Lee, 2018), insulin resistance and the risk of prediabetes 
(Hirasawa et al., 2019), cardiovascular diseases (Uematsu et al., 2012), 
cognitive impairment (Gariballa & Alessa, 2018), depression (Beaudart et al., 
2018) and others (Santos et al., 2017a; Prado et al., 2018) influence a person’s 
life by the loss of independence, reduced quality of life (Beaudart et al., 2018; 
Locquet, et al., 2018; Tsekoura et al., 2017) and earlier necessary admission to 
nursing homes (Santos et al., 2017a; Kojima, 2018), making the necessity for 
interventions critical. There is a crucial necessity to regulate practical plans to 
stop or diminish these losses to uphold the health and quality of senior citizens’ 
life, particularly in Malaysia, given the predictable drops in muscle mass and 
strength with higher age. 

Consistent physical activity and exercise are effective in the health development, 
the functional abilities in activities of daily living, slowing ageing process, 
delaying development of premature ageing in the older adults (Andrieieva et al., 
2019), upholding psychological health, growing physical performance, and 
increasing quality of life (Vancampfort et al., 2017). Regular physical exercise is 
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crucial for healthy ageing to support positive mental health. It can help delay, 
prevent, or manage many costly and challenging chronic diseases older adults 
face. It can also reduce the risks of moderate or severe functional limitations in 
older adults and the risk of premature death (Mora & Valencia, 2018). 

Resistance training (RT) has been documented as essential for stabilizing 
independence among aged people and reducing sarcopenia (Guizelini et al., 
2018a). Previous research recommended RT as an effective plan to counteract 
age-related declines and advance muscular strength and physical activity in 
older adults (Choi et al., 2017; Fragala et al., 2019a; Lavin et al., 2019; McLeod 
et al., 2019). 

RT has been shown as the safest and most operative procedure for growing and 
upholding muscle mass and strength in the old population (Chan et al., 2018). A 
review stated noticeable results of RT in older people (Guizelini et al., 2018a). 
Nonetheless, RT must be studied more carefully and strictly by considering 
various variables, such as exercise mode, intensity, volume, and progression 
(Gentil et al., 2017; Suchomel et al., 2018). A standardized treatment method 
that can be used for a wide variety of older people and contains an authenticated 
training procedure has yet to be defined. The drill should be time-efficient, 
bearing in mind that one of the reasons for nonparticipation from the suggested 
training quantities has been the time limit and low enthusiasm (Rodrigues et al., 
2017), and cost-effectiveness in the face of the high and growing prevalence of 
sarcopenia (Shafiee et al., 2017). 

There is a lack of studies exploring the effects of different intensities of RT on 
muscle strength, balance, and mobility in elderly subjects. However, many 
researchers believe that different-intensity training is suitable for the elderly as it 
is easy to perform and safe, and has good results (Cobbold, 2018a; Marcos-
Pardo et al., 2019; Sahin et al., 2018a). A meta-analysis suggests that intensity 
from 51% to 79% of 1 RM is effective to increase muscle mass in healthy older 
adults (Borde et al., 2015a). However, the effectiveness of this intensive training 
is still unclear. There is a gap in the literature comparing high-intensity training 
(HIT), moderate-intensity training (MIT), low-intensity training (LIT), and control 
group (CG) at different time points. 

Resistance training is crucial for the health of older adults, offering benefits like 
improved muscle strength, balance, and mobility. Past studies have looked at 
how different intensities of resistance training affect older individuals. Some 
suggest that higher intensities lead to faster and more effective improvements 
(Bechshøft et al., 2017a; Bezerra et al., 2018; Carneiro et al., 2018; Cobbold, 
2018b; Schranz et al., 2018; Yang et al., 2017), while others propose that, for 
active seniors, the specific intensity might matter less (Ribeiro et al., 2020a; 
Sahin et al., 2018b). Yet, there is a gap in the research when it comes to 
systematically control and adjust resistance training intensities. This study aims 
to fill that gap, carefully examining how different intensities impact muscle 
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strength, balance, and mobility in older adults. 

Previous research also mentioned the importance of clarifying the most effective 
intensity and studying different variables of RT. Roie et al. (2013a) believed 
further research should additionally investigate the underlying mechanisms 
accounting for variations in the effectiveness of high- and low-resistance training 
protocols. Hurst et al. (2019a) suggested that additional work was required to 
evaluate the potential efficacy of high-intensity training functioning in elderly 
population groups. A recent study (Miller et al., 2021a) believed that upcoming 
studies were needed to develop the variation of RT and other features of training 
intensity that might contribute to resistance training outcomes in older adults. A 
study by Keating et al. (2020a) mentioned that research was needed to 
determine if there were additional exercise modalities that could be used and if 
one was better than another in differing populations. Lopez et al. (2021a) 
commented that the results supported the design of future exercise trials 
comparing low and high doses of RT to test responsiveness to this type of 
training and the beneficial effects on clinical outcomes of interest. Grgic et al. 
(2020a) suggested that finding ways to promote further participation and 
adherence to muscle-strengthening activities in the aged population group was 
of considerable public health interest. 

The goal of the scientist interested in the avoidance of sarcopenia and 
associated functional limitations should be creating a training procedure that is 
sufficiently doable to keep aged people train consistently, but sufficiently intense 
to encourage muscle strength, balance and functional mobility (Moro et al., 
2017a). Hence, a study is required to find the fastest and safest way to gain 
muscle strength for the elderly. 

To the best of author knowledge, the effects of RT with different training 
intensities performed in older women are still unclear. This is the first study to 
examine the effectiveness of varying intensity exercises to improve muscle 
strength, balance, and functional mobility among older Malaysian women 
community dwellers. 

1.3 Objective of Study 

1.3.1 General Objective 

The primary purpose of this study was to find the effectiveness of 4, 8, and 12 
weeks of high, moderate, and low-intensity training on muscle strength, balance, 
and functional mobility of older women. 
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1.3.2 Specific Objectives 

1. To compare the effectiveness of HIT, MIT, LIT, and no training on 
muscle strength of Malaysian elderly in the 4th, 8th, and 12th weeks of 
intervention. 

2. To compare the effectiveness of HIT, MIT, LIT and no training on static 
balance of Malaysian elderly in the 4th, 8th, and 12th weeks of 
intervention. 

3. To compare the effectiveness of HIT, MIT, LIT, and no training on 
dynamic balance of Malaysian elderly in the 4th, 8th, and 12th weeks of 
intervention.  

4. To compare the effectiveness of HIT, MIT, LIT, and no training on 
functional mobility of Malaysian elderly in the 4th, 8th, and 12th weeks of 
intervention. 

1.4 Research Questions 

1) Is HIT more effective than MIT, MIT than LIT, and LIT than no training 
in muscle strength of older women in the 4th, 8th, and 12th weeks of 
intervention? 

2) Is HIT more effective than MIT, MIT than LIT and LIT than no training 
in dynamic balance of older women in the 4th, 8th, and 12th weeks of 
intervention? 

3) Is HIT more effective than MIT, MIT than LIT, and LIT than no training 
in static balance of older women in the 4th, 8th, and 12th weeks of 
intervention? 

4) Is HIT more effective than MIT, MIT than LIT, and LIT than no training 
in improving functional mobility of older women in the 4th, 8th, and 12th 
weeks of intervention? 

1.5 Research Hypothesis 

The hypotheses for the present study include the following: 
 

1. HIT is more effective than MIT, LIT, and no training in improving muscle 
strength among older women in Malaysia in the 4th, 8th, and 12th weeks 
of intervention. Same as the above, MIT is more effective than LIT, and 
LIT is more effective than no training. 

2. HIT is more effective than MIT, LIT, and no training in improving dynamic 
balance among older women in Malaysia, in the 4th, 8th, and 12th weeks 
of intervention. Same as the above, MIT is more effective than LIT, and 
LIT is more effective than no training.  

3. HIT is more effective than MIT, LIT, and no training in improving static 
balance among older women in Malaysia, in the 4th, 8th, and 12th weeks 
of intervention. Same as the above, MIT is more effective than LIT, and 
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LIT is more effective than no training. 
4. HIT is more effective than MIT, LIT, and no training in improving mobility 

among older women in Malaysia in the 4th, 8th, and 12th weeks of 
intervention. Same as the above, MIT is more effective than LIT, and LIT 
is more effective than no training. 

1.6 Significance of the Study 

In Malaysia, the rapid increase of aged population and the higher life expectancy 
increase the total number of seniors. A higher percentage of the elderly 
population will result in significant social and economic changes, such as 
increased dependency ratios (Tobi et al., 2017). Ismail et al. (2019) stated that 
while the Malaysian senior elderly generations preferred to age in place and live 
independently for as long as possible, finding the proper training for the aged 
population could help them to live independently for a more extended time. 

This phenomenon is alarming as the elderly population is multiplying. Evidence 
suggests that the Malaysian people’s median age will increase from 26 years in 
2010 to 37 years in 2040 (Cheah, 2018). The rise in the number of elderly is 
likely to cause a massive spike in health expenditure as more funds will be 
allocated for senior health care (Cheah, 2018). 

Different intensity training shows different results in elderly functional 
parameters. Some recent studies (Fragala et al., 2019a; Levin et al., 2017; Lopez 
et al., 2021a; Turpela et al., 2017) have described the valuable outcomes of 
different resistance exercises intensity for senior people while some find no 
difference between different intensities (Csapo & Alegre, 2016a; Ribeiro et al., 
2020b). 

From the previous research, the authors concluded that the finding was still 
unclear. Despite this finding, insufficient studies have been undertaken to 
evaluate the effectiveness of high, moderate, and low-intensity training in 
different periods. As such, the researchers cannot make pure assumptions 
regarding the efficacy of different intensity trainings on functional capacity in 
senior adults. This research has been planned to deliver crucial and helpful data 
about the significance of a practical exercise program, including high, moderate, 
and low-intensity training programs to develop the physical function and quality 
of life among senior adults, and the results of the current study can contribute to 
designing effective interventions for women elderly population. 

This study was warranted in terms of the followings: 

Contribution to Knowledge: To the best of the author’s knowledge, there has 
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been no detailed research covering the effectiveness of different intensity 
training on senior people in Malaysia. Therefore, the outcomes of this research 
deliver extra awareness to the literature in connection to the usefulness of this 
training program on physical function in senior adults. This study also helps to 
determine the effects of different intensity training on muscle strength, balance 
control and functional mobility. 

Contribution to Practice: The conclusions from this research can offer specific 
substantial and scientific evidence for health providers and therapists occupied 
with senior people to use different intensity training for other purposes in their 
program. Additionally, the authors anticipated that the information gained from 
this research might urge policymakers to increase finance on this community to 
uphold or improve the independence. 

1.7 Operational Definitions 

Resistance Training (RT) 
 

Conceptual definition: Resistance training is a general term that 
includes different modes and methods of regular exercise. The modes of 
training can include both machines and free weights. Resistance training 
comprises training process that can be useful for injury prevention and 
rehabilitation, general fitness training, bodybuilding, and training for 
competitive sport (Stone et al., 2007). 
 
Operation definition: In this study, resistance training refers to four lower 
extremity exercises, including leg press, leg extension, leg curl and seated 
calf raises. 

 
High-intensity training (HIT): HIT in this study refers to 80% to 90% of 1RM of 
individual strength. 
 
Moderate-intensity training (MIT): MIT in this study refers to 65% to 75% of 1RM 
of individual strength. 
 
Low-intensity training (LIT): LIT in this study refers to 50% to 60% of 1RM of 
individual strength. 
 
 
Muscle Strength 
 

Conceptual definition: Muscular strength is defined as “the ability of the 
muscle or muscle group to exert a maximal external force” (Denton, 2003). 
 
Operational definition: In this study, muscle strength is the score of the 
subjects in the five-time sit-to-stand test (5STS). 
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Dynamic Balance 
 

Conceptual definition: Dynamic balance is the branch of mechanical 
principles that relates alignment and the body, which provides body balance 
while moving (Bozkurt et al., 2017). 

 
Operational definition: In this study, dynamic balance is the score of the 
subjects in the front reach test (FRT) and lateral reach test (LRT). 

 
 
Static Balance 
 

Conceptual definition: Static Balance is maintaining the body in some 
fixed posture. Static balance maintains postural stability and orientation with 
the centre of mass in a specific place or position (Bozkurt et al., 2017). 

 
Operational definition: In this study, static balance is the score of the 
subjects in the tandem stand test (TST) and one leg stand (OLS). 

 
 
Functional Mobility 
 

Conceptual definition: Functional mobility is a person’s ability to move to 
accomplish activities of daily living, such as getting in and out of a chair, 
walking, and turning (Bouça-Machado et al., 2020). 

 
Operational definition: In this study, functional mobility is the score of 
subjects in the timed up and go test (TUG) and 6-minute walking test 
(6MWT). 

 
 
Elderly 
 

Conceptual definition: There is no United Nations standard numerical 
criterion for being elderly, but the UN agreed that the cut-off age for the 
elderly is 60 years old and above to refer to the older population. The World 
Health Organization (WHO) uses categories starting at the age of 65 and 
80 (World Health Organization, 2015). 

 
Operational definition: In Malaysia, individuals aged 65 and above have 
been accepted as older people (Khanuja et al., 2018). In the study, older 
Malaysian aged 65 years to 80 were sampled. 

1.8 Research Framework 

This study was designed to apply different intensity training to improve muscle 
strength, balance, and mobility of the elderly in Malaysia. 
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Figure 1.1 shows the associations between the dependent variables, including 
muscle strength, dynamic and static balance, and functional mobility of the 
current study. As presented below, there are several internal and external 
elements subsidized to sarcopenia, especially in elderly population. Being 
inactive physically is the main adjustable risk factor which diminishes lower-
extremity muscle strength and increases balance weakening in this population. 

This can lead to higher chance of fall accidents, which can lead to minor and 
major injuries as well as fear of falling. In older population, these alterations are 
significant explanations for impaired mobility. 

Commonly, the detection of imbalance (sensory modalities) and ability to 
improve muscle strength and muscle power are key to maintain balance in 
elderly population (Daubney & Culham, 1999). Therefore, maintaining body 
balance is highly related to increasing the lower-extremity muscle strength. 
Additionally, muscle strength in lower-extremities and balance capability are 
connected to functional mobility in this population (Hasselgren et al., 2011). 

 
Figure 1.1: Relationship Between Dependent Variables 
 
 



© C
OPYRIG

HT U
PM

 
 

 11 

Conceptual framework presented below (Figure 1.2) is connected with the 
study’s objectives. This indicates that the 12-week lower-extremity RT with 
different exercise intensities can improve muscle strength, dynamic and static 
balance, and accordingly, functional mobility in older women. 

 

 
Figure 1.2: Conceptual Framework 
 
 
The most remarkable modifiable risk aspect of physical inactivity is sarcopenia. 
Sarcopenia decreases lower-body strength and increases balance weakening, 
and these fluctuations are important reasons for weakened mobility in senior 
people. 

RT is practical to increase functional ability, but when it comes to the intensity, it 
would have different effects on muscle strength, balance ability, and mobility. 
However, to the best of author’s knowledge, no study has shown the 
effectiveness of high, moderate, and low-intensity training on muscle strength, 
balance, and mobility and the interaction of this training with time. This gap may 
be attributed to various factors, including the historically narrow focus of some 
research inquiries, divergent definitions of intensity levels, resource constraints, 
and evolving nature of scientific inquiry. Methodological complexities associated 
with ensuring consistency across different intensity levels and potential 
publication biases may have also played a role. This study endeavors to address 
these gaps by providing a comprehensive examination of the distinct impacts of 
high, moderate, and low-intensity training on elderly individuals, thus contributing 
valuable insights to the existing body of knowledge in this field. 

Following this study’s objectives, the data collection flow chart is presented in 
Figure 1.3, And the research framework in Figure 1.4. 
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Figure 1.3: The Flow Chart of Data Collection 
(HIT = High-Intensity Training; MIT = Moderate-Intensity Training; LIT = Low-
intensity Training; CG = Control Group; 1RM = One Repetition Maximum; Reps 
= Repetitions) 
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Figure 1.4: Research Framework 
(5STS = Five Times Sit to Stand test; FRT = Front Reach Test; LRT = Lateral 
Reach Test; OLS = One Leg Stand; TST = Tandem Stand Test; TUG = The 
Timed Up and Go Test; 6MWT = Six Minutes Walking Test; HIT = High-Intensity 
Training; MIT = Moderate-Intensity Training; LIT = Low-Intensity Training; CG = 
Control Group)  



© C
OPYRIG

HT U
PM

 

139 
 

REFERENCES 

 
 
Aartolahti, E., Lönnroos, E., Hartikainen, S., & Häkkinen, A. (2020a). Long-term 

strength and balance training in prevention of decline in muscle strength 
and mobility in older adults. Aging Clinical and Experimental Research, 
32(1), 59–66. https://doi.org/10.1007/s40520-019-01155-0 

Aartolahti, E., Lönnroos, E., Hartikainen, S., & Häkkinen, A. (2020b). Long-term 
strength and balance training in prevention of decline in muscle strength 
and mobility in older adults. Aging Clinical and Experimental Research, 
32(1), 59–66. https://doi.org/10.1007/s40520-019-01155-0 

Aibar-Almazán, A., Martínez-Amat, A., Cruz-Díaz, D., Jiménez-García, J. D., 
Achalandabaso, A., Sánchez-Montesinos, I., de la Torre-Cruz, M., & 
Hita-Contreras, F. (2018a). Sarcopenia and sarcopenic obesity in 
Spanish community-dwelling middle-aged and older women: 
Association with balance confidence, fear of falling and fall risk. 
Maturitas, 107, 26–32. https://doi.org/10.1016/j.maturitas.2017.10.001 

Aibar-Almazán, A., Martínez-Amat, A., Cruz-Díaz, D., Jiménez-García, J. D., 
Achalandabaso, A., Sánchez-Montesinos, I., de la Torre-Cruz, M., & 
Hita-Contreras, F. (2018b). Sarcopenia and sarcopenic obesity in 
Spanish community-dwelling middle-aged and older women: 
Association with balance confidence, fear of falling and fall risk. 
Maturitas, 107, 26–32. https://doi.org/10.1016/j.maturitas.2017.10.001 

Alajlouni, D., Bliuc, D., Tran, T., Eisman, J. A., Nguyen, T. V., & Center, J. R. 
(2020). Decline in muscle strength and performance predicts fracture 
risk in elderly women and men. Journal of Clinical Endocrinology and 
Metabolism, 105(9), e3363–e3373. 
https://doi.org/10.1210/clinem/dgaa414 

Alfieri, F. M., Riberto, M., Gatz, L. S., Ribeiro, C. P. C., Lopes, J. A. F., Santarém, 
J. M., & Battistella, L. R. (2010). Functional mobility and balance in 
community-dwelling elderly submitted to multisensory versus strength 
exercises. Clinical Interventions in Aging, 5. 
https://doi.org/10.2147/cia.s10223 

Alpert, P. T. (2013). Postural Balance: Understanding This Complex Mechanism. 
Home Health Care Management and Practice, 25(6). 
https://doi.org/10.1177/1084822313496790 

American College of Sports Medicine. (2018). ACSM’s guidelines for exercise 
testing and prescription 10th ed. 2018. Philadelphia : Wolters 
Kluwer/Lippincott Williams & Wilkins Health, ©2018. 

Andrieieva, O., Hakman, A., Kashuba, V., Vasylenko, M., Patsaliuk, K., Koshura, 
A., & Istyniuk, I. (2019). Effects of physical activity on aging processes 



© C
OPYRIG

HT U
PM

 

140 
 

in elderly persons. Journal of Physical Education and Sport, 19(4), 
1308–1314. https://doi.org/10.7752/jpes.2019.s4190 

Ansai, J. H., Aurichio, T. R., Gonçalves, R., & Rebelatto, J. R. (2016). Effects of 
two physical exercise protocols on physical performance related to falls 
in the oldest old: A randomized controlled trial. Geriatrics and 
Gerontology International, 16(4). https://doi.org/10.1111/ggi.12497 

Asp, M., Simonsson, B., Larm, P., & Molarius, A. (2017). Physical mobility, 
physical activity, and obesity among elderly: findings from a large 
population-based Swedish survey. Public Health, 147, 84–91. 
https://doi.org/10.1016/j.puhe.2017.01.032 

Badrasawi, M., Shahar, S., & Kaur Ajit Singh, D. (2017). Risk factors of frailty 
among multi-ethnic Malaysian older adults. International Journal of 
Gerontology, 11(3), 154–160. https://doi.org/10.1016/j.ijge.2016.07.006 

Balogun, S., Winzenberg, T., Wills, K., Scott, D., Jones, G., Aitken, D., & 
Callisaya, M. L. (2017). Prospective associations of low muscle mass 
and function with 10-year falls risk, incident fracture and mortality in 
community-dwelling older adults. Journal of Nutrition, Health and Aging, 
21(7), 843–848. https://doi.org/10.1007/s12603-016-0843-6 

Barbalho, M., Coswig, V. S., Steele, J., Fisher, J. P., Paoli, A., & Gentil, P. (2019). 
Evidence for an upper threshold for resistance training volume in trained 
women. Medicine and Science in Sports and Exercise, 51(3), 515–522. 
https://doi.org/10.1249/MSS.0000000000001818 

Barrett, C., & Smerdely, P. (2002). A comparison of community-based resistance 
exercise and flexibility exercise for seniors. Australian Journal of 
Physiotherapy, 48(3). https://doi.org/10.1016/S0004-9514(14)60226-9 

Batista, F. S., Gomes, G. A. de O., Neri, A. L., Guariento, M. E., Cintra, F. A., 
Sousa, M. da L. R. de, & D’Elboux, M. J. (2012). Relationship between 
lower-limb muscle strength and frailty among elderly people. Sao Paulo 
Medical Journal, 130(2). https://doi.org/10.1590/s1516-
31802012000200006 

Bavaresco Gambassi, B., dos Santos, C. P. C., Queiroz, C., Mesquita, F., 
Santos, P. R., Furtado Almeida, A. E. A., Schwingel, P. A., & Furtado 
Almeida, F. de J. (2020). Effects of a four-exercise resistance training 
protocol on functional parameters in sedentary elderly women. Sport 
Sciences for Health, 16(1), 99–104. https://doi.org/10.1007/s11332-019-
00579-5 

Baz-Valle, E., Schoenfeld, B. J., Torres-Unda, J., Santos-Concejero, J., & 
Balsalobre-Fernández, C. (2019). The effects of exercise variation in 
muscle thickness, maximal strength and motivation in resistance trained 
men. PLoS ONE, 14(12), e0226989. 
https://doi.org/10.1371/journal.pone.0226989 



© C
OPYRIG

HT U
PM

 

141 
 

Bean, J. F., Kiely, D. K., Leveille, S. G., Herman, S., Huynh, C., Fielding, R., & 
Frontera, W. (2002). The 6-minute walk test in mobility-limited elders: 
What is being measured? Journals of Gerontology - Series A Biological 
Sciences and Medical Sciences, 57(11). 
https://doi.org/10.1093/gerona/57.11.M751 

Beard, J. R., Officer, A., De Carvalho, I. A., Sadana, R., Pot, A. M., Michel, J. P., 
Lloyd-Sherlock, P., Epping-Jordan, J. E., Peeters, G. M. E. E., 
Mahanani, W. R., Thiyagarajan, J. A., & Chatterji, S. (2016). The world 
report on ageing and health: A policy framework for healthy ageing. The 
Lancet, 387(10033), 2145–2154. https://doi.org/10.1016/S0140-
6736(15)00516-4 

Beaudart, C., Biver, E., Bruyère, O., Cooper, C., Al-Daghri, N., Reginster, J. Y., 
& Rizzoli, R. (2018). Quality of life assessment in musculo-skeletal 
health. Aging Clinical and Experimental Research, 30(5), 413–418. 
https://doi.org/10.1007/s40520-017-0794-8 

Beaudart, C., Locquet, M., Reginster, J. Y., Delandsheere, L., Petermans, J., & 
Bruyère, O. (2018). Quality of life in sarcopenia measured with the 
SarQoL®: impact of the use of different diagnosis definitions. Aging 
Clinical and Experimental Research, 30(4), 307–313. 
https://doi.org/10.1007/s40520-017-0866-9 

Bechshøft, R. L., Malmgaard-Clausen, N. M., Gliese, B., Beyer, N., Mackey, A. 
L., Andersen, J. L., Kjær, M., & Holm, L. (2017a). Improved skeletal 
muscle mass and strength after heavy strength training in very old 
individuals. Experimental Gerontology, 92, 96–105. 
https://doi.org/10.1016/j.exger.2017.03.014 

Bechshøft, R. L., Malmgaard-Clausen, N. M., Gliese, B., Beyer, N., Mackey, A. 
L., Andersen, J. L., Kjær, M., & Holm, L. (2017b). Improved skeletal 
muscle mass and strength after heavy strength training in very old 
individuals. Experimental Gerontology, 92, 96–105. 
https://doi.org/10.1016/j.exger.2017.03.014 

Behrens, M., Mau-Moeller, A., Mueller, K., Heise, S., Gube, M., Beuster, N., 
Herlyn, P. K. E., Fischer, D. C., & Bruhn, S. (2016). Plyometric training 
improves voluntary activation and strength during isometric, concentric 
and eccentric contractions. Journal of Science and Medicine in Sport, 
19(2), 170–176. https://doi.org/10.1016/j.jsams.2015.01.011 

Belikov, A. V. (2019). Age-related diseases as vicious cycles. Ageing Research 
Reviews, 49, 11–26. https://doi.org/10.1016/j.arr.2018.11.002 

Bellew, J. W., Yates, J. W., & Gater, D. R. (2003). The initial effects of low-volume 
strength training on balance in untrained older men and women. Journal 
of Strength and Conditioning Research, 17(1). 
https://doi.org/10.1519/1533-4287(2003)017<0121:TIEOLV>2.0.CO;2 



© C
OPYRIG

HT U
PM

 

142 
 

Beneka, A., Malliou, P., Fatouros, I., Jamurtas, A., Gioftsidou, A., Godolias, G., 
& Taxildaris, K. (2005). Resistance training effects on muscular strength 
of elderly are related to intensity and gender. Journal of Science and 
Medicine in Sport, 8(3). https://doi.org/10.1016/S1440-2440(05)80038-
6 

Berg, K., Wood-Dauphinee, S., Williams, J. I., & Gayton, D. (1989). Measuring 
balance in the elderly: Preliminary development of an instrument. 
Physiotherapy Canada, 41(6). https://doi.org/10.3138/ptc.41.6.304 

Bergen, G., Stevens, M. R., & Burns, E. R. (2016). Falls and fall injuries among 
adults aged ≥65 years — United States, 2014. MMWR. Morbidity and 
Mortality Weekly Report, 65(37), 993–998. 
https://doi.org/10.15585/mmwr.mm6537a2 

Bergquist, R., Weber, M., Schwenk, M., Ulseth, S., Helbostad, J. L., Vereijken, 
B., & Taraldsen, K. (2019). Performance-based clinical tests of balance 
and muscle strength used in young seniors: A systematic literature 
review. BMC Geriatrics, 19(1), 9. https://doi.org/10.1186/s12877-018-
1011-0 

Bertoli, J., Biduski, G. M., & de la Rocha Freitas, C. (2017). Six weeks of Mat 
Pilates training are enough to improve functional capacity in elderly 
women. Journal of Bodywork and Movement Therapies, 21(4), 1003–
1008. https://doi.org/10.1016/j.jbmt.2016.12.001 

Bezerra, E. de S., Moro, A. R. P., Orssatto, L. B. da R., da Silva, M. E., 
Willardson, J. M., & Simão, R. (2018). Muscular performance and body 
composition changes following multi-joint versus combined multi-and 
single-joint exercises in aging adults. Applied Physiology, Nutrition and 
Metabolism, 43(6), 602–608. https://doi.org/10.1139/apnm-2017-0655 

Blocquiaux, S., Gorski, T., Van Roie, E., Ramaekers, M., Van Thienen, R., 
Nielens, H., Delecluse, C., De Bock, K., & Thomis, M. (2020a). The 
effect of resistance training, detraining and retraining on muscle strength 
and power, myofibre size, satellite cells and myonuclei in older men. 
Experimental Gerontology, 133, 110860. 
https://doi.org/10.1016/j.exger.2020.110860 

Blocquiaux, S., Gorski, T., Van Roie, E., Ramaekers, M., Van Thienen, R., 
Nielens, H., Delecluse, C., De Bock, K., & Thomis, M. (2020b). The 
effect of resistance training, detraining and retraining on muscle strength 
and power, myofibre size, satellite cells and myonuclei in older men. 
Experimental Gerontology, 133, 110860. 
https://doi.org/10.1016/j.exger.2020.110860 

Bohannon, R. W. (2006a). Reference values for the timed up and go test: A 
descriptive meta-analysis. Journal of Geriatric Physical Therapy, 29(2). 
https://doi.org/10.1519/00139143-200608000-00004 



© C
OPYRIG

HT U
PM

 

143 
 

Bohannon, R. W. (2006b). Single limb stance times: A descriptive meta-analysis 
of data from individuals at least 60 years of age. Topics in Geriatric 
Rehabilitation, 22(1). https://doi.org/10.1097/00013614-200601000-
00010 

Bohannon, R. W., & Leary, K. M. (1995). Standing balance and function over the 
course of acute rehabilitation. Archives of Physical Medicine and 
Rehabilitation, 76(11). https://doi.org/10.1016/S0003-9993(95)81035-8 

Bohannon, R. W., Wolfson, L. I., & White, W. B. (2017). Functional reach of older 
adults: normative reference values based on new and published data. 
Physiotherapy (United Kingdom), 103(4). 
https://doi.org/10.1016/j.physio.2017.03.006 

Borde, R., Hortobágyi, T., & Granacher, U. (2015a). Dose–Response 
relationships of resistance training in healthy old adults: A systematic 
review and meta-analysis. Sports Medicine, 45(12), 1693–1720. 
https://doi.org/10.1007/s40279-015-0385-9 

Borde, R., Hortobágyi, T., & Granacher, U. (2015b). Dose–Response 
relationships of resistance training in healthy old adults: A systematic 
review and meta-analysis. Sports Medicine, 45(12), 1693–1720. 
https://doi.org/10.1007/s40279-015-0385-9 

Bóriková, I., Žiaková, K., Tomagová, M., & Záhumenská, J. (2018). The risk of 
falling among older adults in long-term care: Screening by the Morse Fall 
Scale. Kontakt, 20(2), e111–e119. 
https://doi.org/10.1016/j.kontakt.2017.11.006 

Bouça-Machado, R., Duarte, G. S., Patriarca, M., Castro Caldas, A., Alarcão, J., 
Fernandes, R. M., Mestre, T. A., Matias, R., & Ferreira, J. J. (2020). 
Measurement instruments to assess functional mobility in parkinson’s 
disease: A systematic review. Movement Disorders Clinical Practice, 
7(2), 129–139. https://doi.org/10.1002/mdc3.12874 

Bozkurt, S., Erkut, O., & Akkoç, O. (2017). Relationships between static and 
dynamic balance and anticipation time, reaction time in school children 
at the age of 10-12 years. Universal Journal of Educational Research, 
5(6), 927–931. https://doi.org/10.13189/ujer.2017.050603 

Brandon, L. J., Boyette, L. W., Lloyd, A., & Gaasch, D. A. (2004). Resistive 
Training and Long-Term Function in Older Adults. Journal of Aging and 
Physical Activity, 12(1). https://doi.org/10.1123/japa.12.1.10 

Bratic, A., & Larsson, N. G. (2013). The role of mitochondria in aging. In Journal 
of Clinical Investigation (Vol. 123, Issue 3). 
https://doi.org/10.1172/JCI64125 

Brauer, S., Burns, Y., & Galley, P. (1999). Lateral reach: a clinical measure of 
medio-lateral postural stability. Physiotherapy Research International : 



© C
OPYRIG

HT U
PM

 

144 
 

The Journal for Researchers and Clinicians in Physical Therapy, 4(2). 
https://doi.org/10.1002/pri.155 

Brauer, S. G., Burns, Y. R., & Galley, P. (2000). A prospective study of laboratory 
and clinical measures of postural stability to predict community-dwelling 
fallers. Journals of Gerontology - Series A Biological Sciences and 
Medical Sciences, 55(8). https://doi.org/10.1093/gerona/55.8.M469 

Bravo-José, P., Moreno, E., Espert, M., Romeu, M., Martínez, P., & Navarro, C. 
(2018). Prevalence of sarcopenia and associated factors in 
institutionalised older adult patients. Clinical Nutrition ESPEN, 27, 113–
119. https://doi.org/10.1016/j.clnesp.2018.05.008 

Bressel, E., Yonker, J. C., Kras, J., & Heath, E. M. (2007). Comparison of static 
and dynamic balance in female collegiate soccer, basketball, and 
gymnastics athletes. Journal of Athletic Training, 42(1). 

Buchner, D. M., Cress, M. E., De Lateur, B. J., Esselman, P. C., Margherita, A. 
J., Price, R., & Wagner, E. H. (1997). The effect of strength and 
endurance training on gait, balance, fall risk, and health services use in 
community-living older adults. Journals of Gerontology - Series A 
Biological Sciences and Medical Sciences, 52(4). 
https://doi.org/10.1093/gerona/52A.4.M218 

Buckinx, F., Gouspillou, G., Carvalho, L., Marcangeli, V., El Hajj Boutros, G., 
Dulac, M., Noirez, P., Morais, J., Gaudreau, P., & Aubertin-Leheudre, M. 
(2018). Effect of high-intensity interval training combined with L-Citrulline 
supplementation on functional capacities and muscle function in 
dynapenic-obese older adults. Journal of Clinical Medicine, 7(12), 561. 
https://doi.org/10.3390/jcm7120561 

Burns, E. R., Stevens, J. A., & Lee, R. (2016). The direct costs of fatal and non-
fatal falls among older adults — United States. Journal of Safety 
Research, 58, 99–103. https://doi.org/10.1016/j.jsr.2016.05.001 

Cadore, E. L., Pinto, R. S., Bottaro, M., & Izquierdo, M. (2014). Strength and 
endurance training prescription in healthy and frail elderly. In Aging and 
Disease (Vol. 5, Issue 3). https://doi.org/10.14336/AD.2014.0500183 

Cadore, E. L., Pinto, R. S., Reischak-Oliveira, Á., & Izquierdo, M. (2018). 
Explosive type of contractions should not be avoided during resistance 
training in elderly. Experimental Gerontology, 102, 81–83. 
https://doi.org/10.1016/j.exger.2017.12.003 

Caldeira, R. S., Panissa, V. L. G., Inoue, D. S., Campos, E. Z., Monteiro, P. A., 
Giglio, B. de M., Pimentel, G. D., Hofmann, P., & Lira, F. S. (2018). 
Impact to short-term high intensity intermittent training on different 
storages of body fat, leptin and soluble leptin receptor levels in physically 
active non-obese men: A pilot investigation. Clinical Nutrition ESPEN, 
28, 186–192. https://doi.org/10.1016/j.clnesp.2018.08.005 



© C
OPYRIG

HT U
PM

 

145 
 

Campbell, E., Coulter, E. H., & Paul, L. (2018a). High intensity interval training 
for people with multiple sclerosis: A systematic review. Multiple Sclerosis 
and Related Disorders, 24, 55–63. 
https://doi.org/10.1016/j.msard.2018.06.005 

Campbell, E., Coulter, E. H., & Paul, L. (2018b). High intensity interval training 
for people with multiple sclerosis: A systematic review. Multiple Sclerosis 
and Related Disorders, 24, 55–63. 
https://doi.org/10.1016/j.msard.2018.06.005 

Cano Porras, D., Sharon, H., Inzelberg, R., Ziv-Ner, Y., Zeilig, G., & Plotnik, M. 
(2019). Advanced virtual reality-based rehabilitation of balance and gait 
in clinical practice. Therapeutic Advances in Chronic Disease, 10, 1–16. 
https://doi.org/10.1177/2040622319868379 

Carmeli, E., Bar-Chad, S., Lotan, M., Merrick, J., & Coleman, R. (2003). Five 
clinical tests to assess balance following ball exercises and treadmill 
training in adult persons with intellectual disability. Journals of 
Gerontology - Series A Biological Sciences and Medical Sciences, 
58(8). https://doi.org/10.1093/gerona/58.8.m767 

Carneiro, M. A. S., de Oliveira, A. A., Martins, F. M., Souza, A. P., Nunes, P. R. 
P., & Orsatti, F. L. (2018). High-intensity interval body weight training 
promotes different adaptations to combined training in body composition 
and muscle strength in young women. Science and Sports, 33(3), e105–
e113. https://doi.org/10.1016/j.scispo.2017.11.001 

Carpinelli, R. (2017). A critical analysis of the national strength and conditioning 
association’s opinion that free weights are superior to machines for 
increasing muscular strength and power. Medicina Sportiva Practica, 
21–39. https://www.researchgate.net/publication/319416128 

Carpinelli, R. N., & Otto, R. M. (1998). Strength training. Single versus multiple 
sets. In Sports Medicine (Vol. 26, Issue 2). 
https://doi.org/10.2165/00007256-199826020-00002 

Carpinelli, R. N., Otto, R. M., & Winett, R. A. (2004). A critical analysis of the 
ACSM position stand on resistance training: Insufficient evidence to 
support recommended training protocols. In Journal of Exercise 
Physiology Online (Vol. 7, Issue 3). 

Carter, N. D., Khan, K. M., Petit, M. A., Heinonen, A., Waterman, C., Donaldson, 
M. G., Janssen, P. A., Mallinson, A., Riddell, L., Kruse, K., Prior, J. C., 
Flicker, L., & McKay, H. A. (2001). Results of a 10 week community 
based strength and balance training programme to reduce fall risk 
factors: A randomised controlled trial in 65-75 year old women with 
osteoporosis. British Journal of Sports Medicine, 35(5). 
https://doi.org/10.1136/bjsm.35.5.348 



© C
OPYRIG

HT U
PM

 

146 
 

Cattagni, T., Scaglioni, G., Laroche, D., Gremeaux, V., & Martin, A. (2016). The 
involvement of ankle muscles in maintaining balance in the upright 
posture is higher in elderly fallers. Experimental Gerontology, 77, 38–
45. https://doi.org/10.1016/j.exger.2016.02.010 

Cauley, J. A., Cawthon, P. M., Peters, K. E., Cummings, S. R., Ensrud, K. E., 
Bauer, D. C., Taylor, B. C., Shikany, J. M., Hoffman, A. R., Lane, N. E., 
Kado, D. M., Stefanick, M. L., & Orwoll, E. S. (2016). Risk factors for hip 
fracture in older men: The osteoporotic fractures in men study (MrOS). 
Journal of Bone and Mineral Research, 31(10), 1810–1819. 
https://doi.org/10.1002/jbmr.2836 

Cavallari, M., Moscufo, N., Skudlarski, P., Meier, D., Panzer, V. P., Pearlson, G. 
D., White, W. B., Wolfson, L., & Guttmann, C. R. G. (2013). Mobility 
impairment is associated with reduced microstructural integrity of the 
inferior and superior cerebellar peduncles in elderly with no clinical signs 
of cerebellar dysfunction. NeuroImage: Clinical, 2(1). 
https://doi.org/10.1016/j.nicl.2013.02.003 

Cesari, M., Marzetti, E., Thiem, U., Pérez-Zepeda, M. U., Abellan Van Kan, G., 
Landi, F., Petrovic, M., Cherubini, A., & Bernabei, R. (2016). The 
geriatric management of frailty as paradigm of the end of the disease 
era. European Journal of Internal Medicine, 31, 11–14. 
https://doi.org/10.1016/j.ejim.2016.03.005 

Chan, D. C., Chang, C. Bin, Han, D. S., Hong, C. H., Hwang, J. S., Tsai, K. S., & 
Yang, R. Sen. (2018). Effects of exercise improves muscle strength and 
fat mass in patients with high fracture risk: A randomized control trial. 
Journal of the Formosan Medical Association, 117(7), 572–582. 
https://doi.org/10.1016/j.jfma.2017.05.004 

Chandler, J. M., Duncan, P. W., Kochersberger, G., & Studenski, S. (1998). Is 
lower extremity strength gain associated with improvement in physical 
performance and disability in frail, community-dwelling elders? Archives 
of Physical Medicine and Rehabilitation, 79(1). 
https://doi.org/10.1016/S0003-9993(98)90202-7 

Charette, S. L., McEvoy, L., Pyka, G., Snow-Harter, C., Guido, D., Wiswell, R. 
A., & Marcus, R. (1991). Muscle hypertrophy response to resistance 
training in older women. Journal of Applied Physiology, 70(5). 
https://doi.org/10.1152/jappl.1991.70.5.1912 

Chatterji, S., Byles, J., Cutler, D., Seeman, T., & Verdes, E. (2015). Health, 
functioning, and disability in older adults - Present status and future 
implications. The Lancet, 385(9967), 563–575. 
https://doi.org/10.1016/S0140-6736(14)61462-8 

Cheah, Y. K. (2018). The utilization of diagnostic tests among the elderly: 
Evidence from Malaysia. Socio-Economic Planning Sciences, 62, 121–
128. https://doi.org/10.1016/j.seps.2017.10.002 



© C
OPYRIG

HT U
PM

 

147 
 

Chen, H. T., Wu, H. J., Chen, Y. J., Ho, S. Y., & Chung, Y. C. (2018). Effects of 
8-week kettlebell training on body composition, muscle strength, 
pulmonary function, and chronic low-grade inflammation in elderly 
women with sarcopenia. Experimental Gerontology, 112, 112–118. 
https://doi.org/10.1016/j.exger.2018.09.015 

Chen, T., & Chou, L. S. (2017). Effects of muscle strength and balance control 
on sit-to-walk and turn durations in the Timed Up and Go Test. Archives 
of Physical Medicine and Rehabilitation, 98(12), 2471–2476. 
https://doi.org/10.1016/j.apmr.2017.04.003 

Chetty, R., Stepner, M., Abraham, S., Lin, S., Scuderi, B., Turner, N., Bergeron, 
A., & Cutler, D. (2016a). The association between income and life 
expectancy in the United States, 2001-2014. JAMA - Journal of the 
American Medical Association, 315(16), 1750–1766. 
https://doi.org/10.1001/jama.2016.4226 

Chetty, R., Stepner, M., Abraham, S., Lin, S., Scuderi, B., Turner, N., Bergeron, 
A., & Cutler, D. (2016b). The association between income and life 
expectancy in the United States, 2001-2014. JAMA - Journal of the 
American Medical Association, 315(16), 1750–1766. 
https://doi.org/10.1001/jama.2016.4226 

Chiarovano, E., de Waele, C., MacDougall, H. G., Rogers, S. J., Burgess, A. M., 
& Curthoys, I. S. (2015). Maintaining balance when looking at a virtual 
reality three-dimensional display of a field of moving dots or at a virtual 
reality scene. Frontiers in Neurology, 6(JUL), 164. 
https://doi.org/10.3389/fneur.2015.00164 

Choi, S. D., Guo, L., Kang, D., & Xiong, S. (2017). Exergame technology and 
interactive interventions for elderly fall prevention: A systematic literature 
review. Applied Ergonomics, 65, 570–581. 
https://doi.org/10.1016/j.apergo.2016.10.013 

Chomik, R., McDonald, P., & Piggott, J. (2016). Population ageing in Asia and 
the Pacific: Dependency metrics for policy. Journal of the Economics of 
Ageing, 8, 5–18. https://doi.org/10.1016/j.jeoa.2016.05.002 

Chou, S. E., Rau, C. S., Tsai, Y. C., Hsu, S. Y., Hsieh, H. Y., & Hsieh, C. H. 
(2019). Risk factors and complications contributing to mortality in elderly 
patients with fall-induced femoral fracture: A cross-sectional analysis 
based on trauma registry data of 2,407 patients. International Journal of 
Surgery, 66, 48–52. https://doi.org/10.1016/j.ijsu.2019.04.010 

Clark, Brian C and Clark, Leatha A and Law, T. D. (2016a). Resistance exercise 
to prevent and manage sarcopenia and dynapenia. Annual Review of 
Gerontology and Geriatrics, 36(1), 205–228. 
https://doi.org/10.1891/0198-8794.36.205 



© C
OPYRIG

HT U
PM

 

148 
 

Clark, Brian C and Clark, Leatha A and Law, T. D. (2016b). Resistance exercise 
to prevent and manage sarcopenia and dynapenia. Annual Review of 
Gerontology and Geriatrics, 36(1), 205–228. 
https://doi.org/10.1891/0198-8794.36.205 

Close, G. L., Haggan, P., & McArdle, A. (2007). Skeletal muscle aging. Reviews 
in Clinical Gerontology, 17(1), 13–23. 
https://doi.org/10.1017/S0959259808002360 

Cobbold, C. (2018a). Battle of the sexes: Which is better for you, high- or low-
intensity exercise? Journal of Sport and Health Science, 7(4), 429. 
https://doi.org/10.1016/j.jshs.2018.05.004 

Cobbold, C. (2018b). Battle of the sexes: Which is better for you, high- or low-
intensity exercise? Journal of Sport and Health Science, 7(4), 429. 
https://doi.org/10.1016/j.jshs.2018.05.004 

Coetsee, C., & Terblanche, E. (2015). The time course of changes induced by 
resistance training and detraining on muscular and physical function in 
older adults. European Review of Aging and Physical Activity, 12(1), 1–
8. https://doi.org/10.1186/s11556-015-0153-8 

Counts, B. R., Buckner, S. L., Mouser, J. G., Dankel, S. J., Jessee, M. B., 
Mattocks, K. T., & Loenneke, J. P. (2017a). Muscle growth: To infinity 
and beyond? Muscle and Nerve, 56(6), 1022–1030. 
https://doi.org/10.1002/mus.25696 

Counts, B. R., Buckner, S. L., Mouser, J. G., Dankel, S. J., Jessee, M. B., 
Mattocks, K. T., & Loenneke, J. P. (2017b). Muscle growth: To infinity 
and beyond? Muscle and Nerve, 56(6), 1022–1030. 
https://doi.org/10.1002/mus.25696 

Csapo, R., & Alegre, L. M. (2016a). Effects of resistance training with moderate 
vs heavy loads on muscle mass and strength in the elderly: A meta-
analysis. Scandinavian Journal of Medicine & Science in Sports, 26(9), 
995–1006. https://doi.org/10.1111/sms.12536 

Csapo, R., & Alegre, L. M. (2016b). Effects of resistance training with moderate 
vs heavy loads on muscle mass and strength in the elderly: A meta-
analysis. Scandinavian Journal of Medicine & Science in Sports, 26(9), 
995–1006. https://doi.org/10.1111/sms.12536 

Cui, L., Hofer, T., Rani, A., Leeuwenburgh, C., & Foster, T. C. (2009). 
Comparison of lifelong and late life exercise on oxidative stress in the 
cerebellum. Neurobiology of Aging, 30(6). 
https://doi.org/10.1016/j.neurobiolaging.2007.09.005 

Curi, V. S., Haas, A. N., Alves-Vilaça, J., & Fernandes, H. M. (2018). Effects of 
16-weeks of Pilates on functional autonomy and life satisfaction among 



© C
OPYRIG

HT U
PM

 

149 
 

elderly women. Journal of Bodywork and Movement Therapies, 22(2), 
424–429. https://doi.org/10.1016/j.jbmt.2017.06.014 

Currier, B. S., McLeod, J. C., Banfield, L., Beyene, J., Welton, N. J., D’Souza, A. 
C., Keogh, J. A. J., Lin, L., Coletta, G., Yang, A., Colenso-Semple, L., 
Lau, K. J., Verboom, A., & Phillips, S. M. (2023). Resistance training 
prescription for muscle strength and hypertrophy in healthy adults: A 
systematic review and Bayesian network meta-analysis. British Journal 
of Sports Medicine. https://doi.org/10.1136/bjsports-2023-106807 

Daubney, M. E., & Culham, E. G. (1999). Lower-extremity muscle force and 
balance performance in adults aged 65 years older. Physical Therapy, 
79(12). https://doi.org/10.1093/ptj/79.12.1177 

De Almeida, F. N., Lopes, C. R., Da Conceição, R. M., Oenning, L., Crisp, A. H., 
De Sousa, N. M. F., Trindade, T. B., Willardson, J. M., & Prestes, J. 
(2019). Acute effects of the new method sarcoplasma stimulating 
training versus traditional resistance training on total training volume, 
lactate and muscle thickness. Frontiers in Physiology, 10(MAY), 579. 
https://doi.org/10.3389/fphys.2019.00579 

De Melo, T. A., Duarte, A. C. M., Bezerra, T. S., França, F., Soares, N. S., & 
Brito, D. (2019). The five times sit-to-stand test: Safety and reliability with 
older intensive care unit patients at discharge. Revista Brasileira de 
Terapia Intensiva, 31(1), 27–33. https://doi.org/10.5935/0103-
507X.20190006 

De Oliveira, C. B., De Medeiros, Í. R. T., Frota, N. A. F., Greters, M. E., & 
Conforto, A. B. (2008). Balance control in hemiparetic stroke patients: 
Main tools for evaluation. In Journal of Rehabilitation Research and 
Development (Vol. 45, Issue 8). 
https://doi.org/10.1682/JRRD.2007.09.0150 

de Oliveira, L. da S. S. C. B., Souza, E. C., Rodrigues, R. A. S., Fett, C. A., & 
Piva, A. B. (2019). The effects of physical activity on anxiety, depression, 
and quality of life in elderly people living in the community. Trends in 
Psychiatry and Psychotherapy, 41(1), 36–42. 
https://doi.org/10.1590/2237-6089-2017-0129 

de Resende-Neto, A. G., Oliveira Andrade, B. C., Cyrino, E. S., Behm, D. G., De-
Santana, J. M., & Da Silva-Grigoletto, M. E. (2019). Effects of functional 
and traditional training in body composition and muscle strength 
components in older women: A randomized controlled trial. Archives of 
Gerontology and Geriatrics, 84, 103902. 
https://doi.org/10.1016/j.archger.2019.103902 

de Souto Barreto, P., Morley, J. E., Chodzko-Zajko, W., H. Pitkala, K., Weening-
Djiksterhuis, E., Rodriguez-Mañas, L., Barbagallo, M., Rosendahl, E., 
Sinclair, A., Landi, F., Izquierdo, M., Vellas, B., & Rolland, Y. (2016). 
Recommendations on physical activity and exercise for older adults 



© C
OPYRIG

HT U
PM

 

150 
 

living in long-term care facilities: A taskforce report. Journal of the 
American Medical Directors Association, 17(5), 381–392. 
https://doi.org/10.1016/j.jamda.2016.01.021 

De Vries, A. W., Willaert, J., Jonkers, I., Van DIeën, J. H., & Verschueren, S. M. 
P. (2020). Virtual reality balance games provide little muscular challenge 
to prevent muscle weakness in healthy older adults. Games for Health 
Journal, 9(3), 227–236. https://doi.org/10.1089/g4h.2019.0036 

DeBolt, L. S., & McCubbin, J. A. (2004). The Effects of Home-Based Resistance 
Exercise on Balance, Power, and Mobility in Adults with Multiple 
Sclerosis. Archives of Physical Medicine and Rehabilitation, 85(2). 
https://doi.org/10.1016/j.apmr.2003.06.003 

Denton, J. (2003). Resistance training for health and rehabilitation. 
Physiotherapy, 89(1), 65. https://doi.org/10.1016/s0031-
9406(05)60679-7 

Deschenes, M. R., & Kraemer, W. J. (2002). Performance and physiologic 
adaptations to resistance training. American Journal of Physical 
Medicine and Rehabilitation, 81(11 SUPPL.). 
https://doi.org/10.1097/00002060-200211001-00003 

dos Santos, L., Cyrino, E. S., Antunes, M., Santos, D. A., & Sardinha, L. B. 
(2017a). Sarcopenia and physical independence in older adults: the 
independent and synergic role of muscle mass and muscle function. 
Journal of Cachexia, Sarcopenia and Muscle, 8(2), 245–250. 
https://doi.org/10.1002/jcsm.12160 

dos Santos, L., Cyrino, E. S., Antunes, M., Santos, D. A., & Sardinha, L. B. 
(2017b). Sarcopenia and physical independence in older adults: the 
independent and synergic role of muscle mass and muscle function. 
Journal of Cachexia, Sarcopenia and Muscle, 8(2), 245–250. 
https://doi.org/10.1002/jcsm.12160 

Drusini, A. G., Eleazer, G. P., Caiazzo, M., Veronese, E., Carrara, N., Ranzato, 
C., Businaro, F., Boland, R., & Wieland, D. (2002). One-leg standing 
balance and functional status in an elderly community-dwelling 
population in Northeast Italy. Aging Clinical and Experimental Research, 
14(1). https://doi.org/10.1007/BF03324416 

Dubois, A., Bihl, T., & Bresciani, J. P. (2019). Automatic measurement of fall risk 
indicators in timed up and go test. Informatics for Health and Social 
Care, 44(3), 237–245. https://doi.org/10.1080/17538157.2018.1496089 

Duncan, P. W., Weiner, D. K., Chandler, J., & Studenski, S. (1990). Functional 
reach: A new clinical measure of balance. Journals of Gerontology, 
45(6). https://doi.org/10.1093/geronj/45.6.M192 



© C
OPYRIG

HT U
PM

 

151 
 

Elkassabany, N. M., Antosh, S., Ahmed, M., Nelson, C., Israelite, C., Badiola, I., 
Cai, L. F., Williams, R., Hughes, C., Mariano, E. R., & Liu, J. (2016). The 
risk of falls after total knee arthroplasty with the use of a femoral nerve 
block versus an adductor canal block: A double-blinded randomized 
controlled study. Anesthesia and Analgesia, 122(5), 1696–1703. 
https://doi.org/10.1213/ANE.0000000000001237 

Emerson, N. S., Stout, J. R., Fukuda, D. H., Robinson, E. H., Scanlon, T. C., 
Beyer, K. S., Fragala, M. S., & Hoffman, J. R. (2015). Resistance training 
improves capacity to delay neuromuscular fatigue in older adults. 
Archives of Gerontology and Geriatrics, 61(1). 
https://doi.org/10.1016/j.archger.2015.04.002 

Englund, D. A., Sharp, R. L., Selsby, J. T., Ganesan, S. S., & Franke, W. D. 
(2017a). Resistance training performed at distinct angular velocities 
elicits velocity-specific alterations in muscle strength and mobility status 
in older adults. Experimental Gerontology, 91, 51–56. 
https://doi.org/10.1016/j.exger.2017.02.072 

Englund, D. A., Sharp, R. L., Selsby, J. T., Ganesan, S. S., & Franke, W. D. 
(2017b). Resistance training performed at distinct angular velocities 
elicits velocity-specific alterations in muscle strength and mobility status 
in older adults. Experimental Gerontology, 91, 51–56. 
https://doi.org/10.1016/j.exger.2017.02.072 

Era, P., Sainio, P., Koskinen, S., Haavisto, P., Vaara, M., & Aromaa, A. (2006). 
Postural balance in a random sample of 7,979 subjects aged 30 years 
and over. Gerontology, 52(4). https://doi.org/10.1159/000093652 

Fernandes, L., Duque, S., Silvestre, J., Freitas, P., Pinto, M., Sousa, A., Batalha, 
V., & Campos, L. (2015). Prognostic factors of patients admitted in a 
medical intermediate care unit: a prospective observational study. 
International Archives of Medicine. https://doi.org/10.3823/1762 

Ferrari, R., Fuchs, S. C., Kruel, L. F. M., Cadore, E. L., Alberton, C. L., Pinto, R. 
S., Radaelli, R., Schoenell, M., Izquierdo, M., Tanaka, H., & Umpierre, 
D. (2016a). Effects of different concurrent resistance and aerobic 
training frequencies on muscle power and muscle quality in trained 
elderly men: A randomized clinical trial. Aging and Disease, 7(6), 697–
704. https://doi.org/10.14336/AD.2016.0504 

Ferrari, R., Fuchs, S. C., Kruel, L. F. M., Cadore, E. L., Alberton, C. L., Pinto, R. 
S., Radaelli, R., Schoenell, M., Izquierdo, M., Tanaka, H., & Umpierre, 
D. (2016b). Effects of different concurrent resistance and aerobic 
training frequencies on muscle power and muscle quality in trained 
elderly men: A randomized clinical trial. Aging and Disease, 7(6), 697–
704. https://doi.org/10.14336/AD.2016.0504 

Fiatarone, M. A. (1990). High-Intensity Strength Training in Nonagenarians. 
JAMA, 263(22). https://doi.org/10.1001/jama.1990.03440220053029 



© C
OPYRIG

HT U
PM

 

152 
 

Fiatarone, M. A., O’Neill, E. F., Ryan, N. D., Clements, K. M., Solares, G. R., 
Nelson, M. E., Roberts, S. B., Kehayias, J. J., Lipsitz, L. A., & Evans, W. 
J. (1994). Exercise Training and Nutritional Supplementation for 
Physical Frailty in Very Elderly People. New England Journal of 
Medicine, 330(25). https://doi.org/10.1056/nejm199406233302501 

Field, A. (2013). Discovering statistics using IBM SPSS statistics. In Statistics 
(Vol. 58). 

Fisher, J. P., Steele, J., Gentil, P., Giessing, J., & Westcott, W. L. (2017a). A 
minimal dose approach to resistance training for the older adult; the 
prophylactic for aging. Experimental Gerontology, 99, 80–86. 
https://doi.org/10.1016/j.exger.2017.09.012 

Fisher, J. P., Steele, J., Gentil, P., Giessing, J., & Westcott, W. L. (2017b). A 
minimal dose approach to resistance training for the older adult; the 
prophylactic for aging. Experimental Gerontology, 99, 80–86. 
https://doi.org/10.1016/j.exger.2017.09.012 

Florence, C. S., Bergen, G., Atherly, A., Burns, E., Stevens, J., & Drake, C. 
(2018). Medical costs of fatal and nonfatal falls in older adults. Journal 
of the American Geriatrics Society, 66(4), 693–698. 
https://doi.org/10.1111/jgs.15304 

Forhan, M., & Gill, S. V. (2013). Obesity, functional mobility and quality of life. 
Best Practice and Research: Clinical Endocrinology and Metabolism, 
27(2), 129–137. https://doi.org/10.1016/j.beem.2013.01.003 

Fragala, M. S., Cadore, E. L., Dorgo, S., Izquierdo, M., Kraemer, W. J., Peterson, 
M. D., & Ryan, E. D. (2019a). Resistance training for older adults: 
Position statement from the national strength and conditioning 
association. Journal of Strength and Conditioning Research, 33(8), 
2019–2052. https://doi.org/10.1519/jsc.0000000000003230 

Fragala, M. S., Cadore, E. L., Dorgo, S., Izquierdo, M., Kraemer, W. J., Peterson, 
M. D., & Ryan, E. D. (2019b). Resistance training for older adults: 
Position statement from the national strength and conditioning 
association. Journal of Strength and Conditioning Research, 33(8), 
2019–2052. https://doi.org/10.1519/jsc.0000000000003230 

Franchignoni, F., Tesio, L., Martino, M. T., & Ricupero, C. (1998). Reliability of 
four simple, quantitative tests of balance and mobility in healthy elderly 
females. Aging Clinical and Experimental Research, 10(1). 
https://doi.org/10.1007/bf03339630 

Frontera, W. R., Meredith, C. N., O’Reilly, K. P., Knuttgen, H. G., & Evans, W. J. 
(1988). Strength conditioning in older men: Skeletal muscle hypertrophy 
and improved function. Journal of Applied Physiology, 64(3). 
https://doi.org/10.1152/jappl.1988.64.3.1038 



© C
OPYRIG

HT U
PM

 

153 
 

Frontera, Walter R. (2017). What is it about old muscles? Journal of Physiology, 
595(14), 4581–4582. https://doi.org/10.1113/JP274541 

Fugl Meyer, A. R., Jaasko, L., & Leyman, I. (1975). The post stroke hemiplegic 
patient. I. A method for evaluation of physical performance. 
Scandinavian Journal of Rehabilitation Medicine, 7(1). 
https://doi.org/10.2340/1650197771331 

Fulle, S., Protasi, F., Di Tano, G., Pietrangelo, T., Beltramin, A., Boncompagni, 
S., Vecchiet, L., & Fanò, G. (2004). The contribution of reactive oxygen 
species to sarcopenia and muscle ageing. Experimental Gerontology, 
39(1). https://doi.org/10.1016/j.exger.2003.09.012 

Gadelha, A. B., Paiva, F. M. L., Gauche, R., de Oliveira, R. J., & Lima, R. M. 
(2016). Effects of resistance training on sarcopenic obesity index in older 
women: A randomized controlled trial. Archives of Gerontology and 
Geriatrics, 65, 168–173. https://doi.org/10.1016/j.archger.2016.03.017 

Gafner, S., Bastiaenen, C. H., Ferrari, S., Gold, G., Terrier, P., Hilfiker, R., & Allet, 
L. (2018). The diagnostic accuracy of hip abductor strength in the fall 
risk of older persons. Annals of Physical and Rehabilitation Medicine, 
61, e336. https://doi.org/10.1016/j.rehab.2018.05.787 

Gale, C. R., Cooper, C., & Sayer, A. A. ihie. (2015). Prevalence of frailty and 
disability: findings from the English Longitudinal Study of Ageing. Age 
and Ageing, 44(1), 162–165. https://doi.org/10.1093/ageing/afu148 

Garber, C. E., Blissmer, B., Deschenes, M. R., Franklin, B. A., Lamonte, M. J., 
Lee, I. M., Nieman, D. C., & Swain, D. P. (2011). Quantity and quality of 
exercise for developing and maintaining cardiorespiratory, 
musculoskeletal, and neuromotor fitness in apparently healthy adults: 
Guidance for prescribing exercise. Medicine and Science in Sports and 
Exercise, 43(7). https://doi.org/10.1249/MSS.0b013e318213fefb 

García-Pinillos, F., Laredo-Aguilera, J. A., Muñoz-Jiménez, M., & Latorre-
Román, P. A. (2019a). Effects of 12-week concurrent high-intensity 
interval strength and endurance training program on physical 
performance in healthy older people. Journal of Strength and 
Conditioning Research, 33(5), 1445–1452. 
https://doi.org/10.1519/JSC.0000000000001895 

García-Pinillos, F., Laredo-Aguilera, J. A., Muñoz-Jiménez, M., & Latorre-
Román, P. A. (2019b). Effects of 12-week concurrent high-intensity 
interval strength and endurance training program on physical 
performance in healthy older people. Journal of Strength and 
Conditioning Research, 33(5), 1445–1452. 
https://doi.org/10.1519/JSC.0000000000001895 

Gariballa, S., & Alessa, A. (2018). Association between muscle function, 
cognitive state, depression symptoms and quality of life of older people: 



© C
OPYRIG

HT U
PM

 

154 
 

evidence from clinical practice. Aging Clinical and Experimental 
Research, 30(4), 351–357. https://doi.org/10.1007/s40520-017-0775-y 

Gentil, P., Fisher, J., & Steele, J. (2017). A review of the acute effects and long-
term adaptations of single- and multi-joint exercises during resistance 
training. In Sports Medicine (Vol. 47, Issue 5, pp. 843–855). 
https://doi.org/10.1007/s40279-016-0627-5 

Goble, D. J., & Baweja, H. S. (2018). Normative data for the BTrackS balance 
test of Postural Sway: Results from 16,357 community- dwelling 
individuals who were 5 to 100 years old. Physical Therapy, 98(9), 779–
785. https://doi.org/10.1093/PTJ/PZY062 

Gonzalez, A. M., Mangine, G. T., Fragala, M. S., Stout, J. R., Beyer, K. S., 
Bohner, J. D., Emerson, N. S., & Hoffman, J. R. (2014). Resistance 
training improves single leg stance performance in older adults. Aging 
Clinical and Experimental Research, 26(1), 89–92. 
https://doi.org/10.1007/s40520-013-0126-6 

Goulet, E. D. B., Mélançon, M. O., Lafrenière, D., Paquin, J., Maltais, M., & 
Morais, J. A. (2018). Impact of mild hypohydration on muscle endurance, 
power, and strength in healthy, active older men. Journal of Strength 
and Conditioning Research, 32(12), 3405–3415. 
https://doi.org/10.1519/jsc.0000000000001857 

Granacher, U., Gruber, M., & Gollhofer, A. (2009). Resistance training and 
neuromuscular performance in seniors. International Journal of Sports 
Medicine, 30(9). https://doi.org/10.1055/s-0029-1224178 

Granic, A., Sayer, A. A., & Robinson, S. M. (2019). Dietary patterns, skeletal 
muscle health, and sarcopenia in older adults. Nutrients, 11(4), 745. 
https://doi.org/10.3390/nu11040745 

Gray, M., Powers, M., Boyd, L., & Garver, K. (2018). Longitudinal comparison of 
low- and high-velocity resistance training in relation to body composition 
and functional fitness of older adults. Aging Clinical and Experimental 
Research, 30(12), 1465–1473. https://doi.org/10.1007/s40520-018-
0929-6 

Green, D. J., Thomas, K., Ross, E. Z., Green, S. C., Pringle, J. S. M., & 
Howatson, G. (2018). Torque, power and muscle activation of eccentric 
and concentric isokinetic cycling. Journal of Electromyography and 
Kinesiology, 40, 56–63. https://doi.org/10.1016/j.jelekin.2018.03.005 

Grgic, J., Garofolini, A., Orazem, J., Sabol, F., Schoenfeld, B. J., & Pedisic, Z. 
(2020a). Effects of resistance training on muscle size and strength in 
very elderly adults: A systematic review and meta-analysis of 
randomized controlled trials. Sports Medicine, 50(11), 1983–1999. 
https://doi.org/10.1007/s40279-020-01331-7 



© C
OPYRIG

HT U
PM

 

155 
 

Grgic, J., Garofolini, A., Orazem, J., Sabol, F., Schoenfeld, B. J., & Pedisic, Z. 
(2020b). Effects of resistance training on muscle size and strength in 
very elderly adults: A systematic review and meta-analysis of 
randomized controlled trials. Sports Medicine, 50(11), 1983–1999. 
https://doi.org/10.1007/s40279-020-01331-7 

Groessl, E. J., Kaplan, R. M., Rejeski, W. J., Katula, J. A., Glynn, N. W., King, A. 
C., Anton, S. D., Walkup, M., Lu, C. J., Reid, K., Spring, B., & Pahor, M. 
(2019). Physical activity and performance impact long-term quality of life 
in older adults at risk for major mobility disability. American Journal of 
Preventive Medicine, 56(1), 141–146. 
https://doi.org/10.1016/j.amepre.2018.09.006 

Guizelini, P. C., de Aguiar, R. A., Denadai, B. S., Caputo, F., & Greco, C. C. 
(2018a). Effect of resistance training on muscle strength and rate of 
force development in healthy older adults: A systematic review and 
meta-analysis. Experimental Gerontology, 102, 51–58. 
https://doi.org/10.1016/j.exger.2017.11.020 

Guizelini, P. C., de Aguiar, R. A., Denadai, B. S., Caputo, F., & Greco, C. C. 
(2018b). Effect of resistance training on muscle strength and rate of 
force development in healthy older adults: A systematic review and 
meta-analysis. Experimental Gerontology, 102, 51–58. 
https://doi.org/10.1016/j.exger.2017.11.020 

Gyasi, R. M., & Phillips, D. R. (2018). Gender, self-rated health and functional 
decline among community-dwelling older adults. Archives of 
Gerontology and Geriatrics, 77, 174–183. 
https://doi.org/10.1016/j.archger.2018.05.010 

Gylling, A. T., Eriksen, C. S., Garde, E., Wimmelmann, C. L., Reislev, N. L., 
Bieler, T., Ziegler, A. K., Andersen, K. W., Bauer, C., Dideriksen, K., 
Baekgaard, M., Mertz, K. H., Bayer, M. L., Bloch-Ibenfeldt, M., 
Boraxbekk, C. J., Siebner, H. R., Mortensen, E. L., & Kjaer, M. (2020a). 
The influence of prolonged strength training upon muscle and fat in 
healthy and chronically diseased older adults. Experimental 
Gerontology, 136, 110939. https://doi.org/10.1016/j.exger.2020.110939 

Gylling, A. T., Eriksen, C. S., Garde, E., Wimmelmann, C. L., Reislev, N. L., 
Bieler, T., Ziegler, A. K., Andersen, K. W., Bauer, C., Dideriksen, K., 
Baekgaard, M., Mertz, K. H., Bayer, M. L., Bloch-Ibenfeldt, M., 
Boraxbekk, C. J., Siebner, H. R., Mortensen, E. L., & Kjaer, M. (2020b). 
The influence of prolonged strength training upon muscle and fat in 
healthy and chronically diseased older adults. Experimental 
Gerontology, 136, 110939. https://doi.org/10.1016/j.exger.2020.110939 

Halvarsson, A., Franzén, E., & Ståhle, A. (2014). Balance training with multi-task 
exercises improves fall-related self-efficacy, gait, balance performance 
and physical function in older adults with osteoporosis: a randomized 



© C
OPYRIG

HT U
PM

 

156 
 

controlled trial. Clinical Rehabilitation, 29(4), 365–375. 
https://doi.org/10.1177/0269215514544983 

Hamed, A., Bohm, S., Mersmann, F., & Arampatzis, A. (2018). Exercises of 
dynamic stability under unstable conditions increase muscle strength 
and balance ability in the elderly. Scandinavian Journal of Medicine and 
Science in Sports, 28(3), 961–971. https://doi.org/10.1111/sms.13019 

Harman, D. (1992). Free radical theory of aging. Mutation Research DNAging, 
275(3–6). https://doi.org/10.1016/0921-8734(92)90030-S 

Hars, M., & Trombetti, A. (2017). Body composition assessment in the prediction 
of osteoporotic fractures. Current Opinion in Rheumatology, 29(4), 394–
401. https://doi.org/10.1097/BOR.0000000000000406 

Hartl, C., Obermeier, V., Gerdes, L. A., Brügel, M., von Kries, R., & Kümpfel, T. 
(2017). Seasonal variations of 25-OH vitamin D serum levels are 
associated with clinical disease activity in multiple sclerosis patients. 
Journal of the Neurological Sciences, 375, 160–164. 
https://doi.org/10.1016/j.jns.2017.01.059 

Hasmann, S. E., Berg, D., Hobert, M. A., Weiss, D., Lindemann, U., Streffer, J., 
Liepelt-Scarfone, I., & Maetzler, W. (2014). Instrumented functional 
reach test differentiates individuals at high risk for Parkinson’s disease 
from controls. Frontiers in Aging Neuroscience, 6(OCT), 286. 
https://doi.org/10.3389/fnagi.2014.00286 

Hass, C. J., Feigenbaum, M. S., & Franklin, B. A. (2001). Prescription of 
resistance training for healthy populations. In Sports Medicine (Vol. 31, 
Issue 14). https://doi.org/10.2165/00007256-200131140-00001 

Hasselgren, L., Olsson, L. L., & Nyberg, L. (2011). Is leg muscle strength 
correlated with functional balance and mobility among inpatients in 
geriatric rehabilitation? Archives of Gerontology and Geriatrics, 52(3). 
https://doi.org/10.1016/j.archger.2010.11.016 

Haugen, M. E., Vårvik, F. T., Larsen, S., Haugen, A. S., van den Tillaar, R., & 
Bjørnsen, T. (2023). Effect of free-weight vs. machine-based strength 
training on maximal strength, hypertrophy and jump performance – a 
systematic review and meta-analysis. BMC Sports Science, Medicine 
and Rehabilitation, 15(1). https://doi.org/10.1186/s13102-023-00713-4 

Heidari, B., Hosseini, R., Javadian, Y., Bijani, A., Sateri, M. H., & Nouroddini, H. 
G. (2015). Factors affecting bone mineral density in postmenopausal 
women. Archives of Osteoporosis, 10(1), 15. 
https://doi.org/10.1007/s11657-015-0217-4 

Helgadóttir, B., Forsell, Y., Hallgren, M., Möller, J., & Ekblom, Ö. (2017). Long-
term effects of exercise at different intensity levels on depression: A 



© C
OPYRIG

HT U
PM

 

157 
 

randomized controlled trial. Preventive Medicine, 105, 37–46. 
https://doi.org/10.1016/j.ypmed.2017.08.008 

Henwood, T. R., & Taaffe, D. R. (2006). Short-term resistance training and the 
older adult: The effect of varied programmes for the enhancement of 
muscle strength and functional performance. Clinical Physiology and 
Functional Imaging, 26(5). https://doi.org/10.1111/j.1475-
097X.2006.00695.x 

Hess, J. A., & Woollacott, M. (2005). Effect of high-intensity strength-training on 
functional measures of balance ability in balance-impaired older adults. 
Journal of Manipulative and Physiological Therapeutics, 28(8). 
https://doi.org/10.1016/j.jmpt.2005.08.013 

Hewston, P., & Deshpande, N. (2016). Falls and balance impairments in older 
adults with type 2 diabetes: thinking beyond diabetic peripheral 
neuropathy. Canadian Journal of Diabetes, 40(1), 6–9. 
https://doi.org/10.1016/j.jcjd.2015.08.005 

Hile, E. S., Brach, J. S., Perera, S., Wert, D. M., VanSwearingen, J. M., & 
Studenski, S. A. (2012). Interpreting the Need for Initial Support to 
Perform Tandem Stance Tests of Balance. Physical Therapy, 92(10). 
https://doi.org/10.2522/ptj.20110283 

Hioki, M., Kanehira, N., Koike, T., Saito, A., Shimaoka, K., Sakakibara, H., 
Oshida, Y., & Akima, H. (2020). Age-related changes in muscle volume 
and intramuscular fat content in quadriceps femoris and hamstrings. 
Experimental Gerontology, 132, 110834. 
https://doi.org/10.1016/j.exger.2020.110834 

Hirasawa, Y., Matsuki, R., Ebisu, T., Kurose, T., Hamamoto, Y., & Seino, Y. 
(2019). Evaluation of skeletal muscle mass indices, assessed by 
bioelectrical impedance, as indicators of insulin resistance in patients 
with type 2 diabetes. Journal of Physical Therapy Science, 31(2), 190–
194. https://doi.org/10.1589/jpts.31.190 

Holviala, J. H. S., Sallinen, J. M., Kraemer, W. J., Alen, M. J., & Häkkinen, K. K. 
T. (2006). Effects of strength training on muscle strength characteristics, 
functional capabilities, and balance in middle-aged and older women. 
Journal of Strength and Conditioning Research, 20(2). 
https://doi.org/10.1519/R-17885.1 

Horizontal Leg Press [Image online]. (2020). Life Fitness. 
https://www.panattasport.com/resources/products/1fe085//01.jpg 

Hortobágyi, T., Tunnel, D., Moody, J., Beam, S., & Devita, P. (2001). Low- or 
high-intensity strength training partially restores impaired quadriceps 
force accuracy and steadiness in aged adults. Journals of Gerontology 
- Series A Biological Sciences and Medical Sciences, 56(1). 
https://doi.org/10.1093/gerona/56.1.B38 



© C
OPYRIG

HT U
PM

 

158 
 

Howcroft, J., Lemaire, E. D., Kofman, J., & McIlroy, W. E. (2017). Elderly fall risk 
prediction using static posturography. PLoS ONE, 12(2), e0172398. 
https://doi.org/10.1371/journal.pone.0172398 

Howe, T. E., Rochester, L., Neil, F., Skelton, D. A., & Ballinger, C. (2011). 
Exercise for improving balance in older people. Cochrane Database of 
Systematic Reviews. https://doi.org/10.1002/14651858.cd004963.pub3 

Huang, C., Sun, S., Tian, X., Wang, T., Wang, T., Duan, H., & Wu, Y. (2019). 
Age modify the associations of obesity, physical activity, vision and grip 
strength with functional mobility in Irish aged 50 and older. Archives of 
Gerontology and Geriatrics, 84, 103895. 
https://doi.org/10.1016/j.archger.2019.05.020 

Hughes, T. F., Beer, J. C., Jacobsen, E., Ganguli, M., Chang, C. C. H., & Rosano, 
C. (2020). Executive function predicts decline in mobility after a fall: The 
MYHAT study. Experimental Gerontology, 137, 110948. 
https://doi.org/10.1016/j.exger.2020.110948 

Hunter, S. K., Pereira, X. H. M., & Keenan, K. G. (2016). The aging 
neuromuscular system and motor performance. Journal of Applied 
Physiology, 121(4), 982–995. 
https://doi.org/10.1152/japplphysiol.00475.2016 

Hurst, C., Weston, K. L., & Weston, M. (2019a). The effect of 12 weeks of 
combined upper- and lower-body high-intensity interval training on 
muscular and cardiorespiratory fitness in older adults. Aging Clinical and 
Experimental Research, 31(5), 661–671. 
https://doi.org/10.1007/s40520-018-1015-9 

Hurst, C., Weston, K. L., & Weston, M. (2019b). The effect of 12 weeks of 
combined upper- and lower-body high-intensity interval training on 
muscular and cardiorespiratory fitness in older adults. Aging Clinical and 
Experimental Research, 31(5), 661–671. 
https://doi.org/10.1007/s40520-018-1015-9 

Hvid, L. G., Strotmeyer, E. S., Skjødt, M., Magnussen, L. V., Andersen, M., & 
Caserotti, P. (2016). Voluntary muscle activation improves with power 
training and is associated with changes in gait speed in mobility-limited 
older adults - A randomized controlled trial. Experimental Gerontology, 
80. https://doi.org/10.1016/j.exger.2016.03.018 

Hwang, C. L., Yoo, J. K., Kim, H. K., Hwang, M. H., Handberg, E. M., Petersen, 
J. W., & Christou, D. D. (2016a). Novel all-extremity high-intensity 
interval training improves aerobic fitness, cardiac function and insulin 
resistance in healthy older adults. Experimental Gerontology, 82, 112–
119. https://doi.org/10.1016/j.exger.2016.06.009 

Hwang, C. L., Yoo, J. K., Kim, H. K., Hwang, M. H., Handberg, E. M., Petersen, 
J. W., & Christou, D. D. (2016b). Novel all-extremity high-intensity 



© C
OPYRIG

HT U
PM

 

159 
 

interval training improves aerobic fitness, cardiac function and insulin 
resistance in healthy older adults. Experimental Gerontology, 82, 112–
119. https://doi.org/10.1016/j.exger.2016.06.009 

Iddrisu, M. A., Senadjki, A., Mohd, S., Ramendran Subramaniam, C., Yip, C. Y., 
& Lau, L. S. (2020). The impact of HPB on elderly diseases (Diabetes 
Mellitus, Hypertension, Hypercholesterolemia, Minor Stroke, Kidney 
Failure and Heart Problem): a logistic analysis. Ageing International, 
45(2), 149–180. https://doi.org/10.1007/s12126-020-09368-9 

Ismail, H., Aziz, F., & Abd Wahab, M. (2019). The Elderly (Senior) Housing 
Options Preferences among Malaysian Generations. IOP Conference 
Series: Earth and Environmental Science, 385(1), 012039. 
https://doi.org/10.1088/1755-1315/385/1/012039 

Ito, S., Nishio, S., Fukumoto, Y., Matsushita, K., & Sasaki, M. (2017). Gravity 
compensation and feedback of ground reaction forces for biped balance 
control. Applied Bionics and Biomechanics, 2017, 16. 
https://doi.org/10.1155/2017/5980275 

Ito, T., Sakai, Y., Morita, Y., Yamazaki, K., Igarashi, K., Nishio, R., & Sato, N. 
(2018). Proprioceptive weighting ratio for balance control in static 
standing is reduced in elderly patients with non-specific low back pain. 
Spine, 43(24), 1704–1709. 
https://doi.org/10.1097/BRS.0000000000002817 

Jahn, K., Freiberger, E., Eskofier, B. M., Bollheimer, C., & Klucken, J. (2019). 
Balance and mobility in geriatric patients: Assessment and treatment of 
neurological aspects. Zeitschrift Fur Gerontologie Und Geriatrie, 52(4), 
316–323. https://doi.org/10.1007/s00391-019-01561-z 

Jambassi Filho, J. C., Gobbi, L. T. B., Gurjão, A. L. D., Gonçalves, R., Prado, A. 
K. G., & Gobbi, S. (2013). Effect of different rest intervals, between sets, 
on muscle performance during leg press exercise, in trained older 
women. Journal of Sports Science and Medicine, 12(1), 138–143. 

Jankowska, E. A., Wegrzynowska, K., Superlak, M., Nowakowska, K., 
Lazorczyk, M., Biel, B., Kustrzycka-Kratochwil, D., Piotrowska, K., 
Banasiak, W., Wozniewski, M., & Ponikowski, P. (2008). The 12-week 
progressive quadriceps resistance training improves muscle strength, 
exercise capacity and quality of life in patients with stable chronic heart 
failure. International Journal of Cardiology, 130(1). 
https://doi.org/10.1016/j.ijcard.2007.07.158 

Janssen, I., Shepard, D. S., Katzmarzyk, P. T., & Roubenoff, R. (2004). The 
healthcare costs of sarcopenia in the United States. Journal of the 
American Geriatrics Society, 52(1), 80–85. 
https://doi.org/10.1111/j.1532-5415.2004.52014.x 



© C
OPYRIG

HT U
PM

 

160 
 

Janssen, W. G. M., Bussmann, H. B. J., & Stam, H. J. (2002). Determinants of 
the sit-to-stand movement: A review. In Physical Therapy (Vol. 82, Issue 
9). https://doi.org/10.1093/ptj/82.9.866 

Jenkins, D. W., & Jenks, A. (2017). Exercise and iabetes: A narrative review. 
Journal of Foot and Ankle Surgery, 56(5), 968–974. 
https://doi.org/10.1053/j.jfas.2017.06.019 

Jeon, M. Y., Gu, M. O., & Yim, J. E. (2017). Comparison of walking, muscle 
strength, balance, and fear of falling between repeated fall group, one-
time fall group, and nonfall group of the elderly receiving home care 
service. Asian Nursing Research, 11(4), 290–296. 
https://doi.org/10.1016/j.anr.2017.11.003 

Jette, A. M., Lachman, M., Giorgetti, M. M., Assmann, S. F., Harris, B. A., 
Levenson, C., Wernick, M., & Krebs, D. (1999). Exercise - It’s never too 
late: The strong-for-life program. American Journal of Public Health, 
89(1). https://doi.org/10.2105/AJPH.89.1.66 

Johnen, B., & Schott, N. (2018). Feasibility of a machine vs free weight strength 
training program and its effects on physical performance in nursing 
home residents: a pilot study. Aging Clinical and Experimental 
Research, 30(7), 819–828. https://doi.org/10.1007/s40520-017-0830-8 

Jones, C. J., & Rikli, R. E. (2002). Measuring functional. The Journal on Active 
Aging, 1, 25–30. 

Jonsson, E., Seiger, Å., & Hirschfeld, H. (2004). One-leg stance in healthy young 
and elderly adults: A measure of postural steadiness? Clinical 
Biomechanics, 19(7). https://doi.org/10.1016/j.clinbiomech.2004.04.002 

Jonsson, E., Seiger, Å., & Hirschfeld, H. (2005). Postural steadiness and weight 
distribution during tandem stance in healthy young and elderly adults. 
Clinical Biomechanics, 20(2). 
https://doi.org/10.1016/j.clinbiomech.2004.09.008 

Judge, S., Jang, Y. M., Smith, A., Hagen, T., & Leeuwenburgh, C. (2005). Age-
associated increases in oxidative stress and antioxidant enzyme 
activities in cardiac interfibrillar mitochondria: implications for the 
mitochondrial theory of aging. The FASEB Journal, 19(3). 
https://doi.org/10.1096/fj.04-2622fje 

Justine, M., Hamid, T. A., Mohan, V., & Jagannathan, M. (2012). Effects of 
Multicomponent Exercise Training on Physical Functioning among 
Institutionalized Elderly. ISRN Rehabilitation, 2012. 
https://doi.org/10.5402/2012/124916 

Kachouri, H., Borji, R., Baccouch, R., Laatar, R., Rebai, H., & Sahli, S. (2016a). 
The effect of a combined strength and proprioceptive training on muscle 
strength and postural balance in boys with intellectual disability: An 



© C
OPYRIG

HT U
PM

 

161 
 

exploratory study. Research in Developmental Disabilities, 53–54, 367–
376. https://doi.org/10.1016/j.ridd.2016.03.003 

Kachouri, H., Borji, R., Baccouch, R., Laatar, R., Rebai, H., & Sahli, S. (2016b). 
The effect of a combined strength and proprioceptive training on muscle 
strength and postural balance in boys with intellectual disability: An 
exploratory study. Research in Developmental Disabilities, 53–54, 367–
376. https://doi.org/10.1016/j.ridd.2016.03.003 

Kachur, S., Chongthammakun, V., Lavie, C. J., De Schutter, A., Arena, R., Milani, 
R. V., & Franklin, B. A. (2017). Impact of cardiac rehabilitation and 
exercise training programs in coronary heart disease. Progress in 
Cardiovascular Diseases, 60(1), 103–114. 
https://doi.org/10.1016/j.pcad.2017.07.002 

Kahle, N., & Tevald, M. A. (2014). Core muscle strengthening’s improvement of 
balance performance in community-dwelling older adults: A pilot study. 
Journal of Aging and Physical Activity, 22(1). 
https://doi.org/10.1123/JAPA.2012-0132 

Kalapotharakos, V. I., Diamantopoulos, K., & Tokmakidis, S. P. (2010). Effects 
of resistance training and detraining on muscle strength and functional 
performance of older adults aged 80 to 88 years. Aging Clinical and 
Experimental Research, 22(2). https://doi.org/10.1007/BF03324786 

Kalapotharakos, V. I., Michalopoulos, M., Tokmakidis, S. P., Godolias, G., & 
Gourgoulis, V. (2005). Effects of a heavy and a moderate resistance 
training on functional performance in older adults. Journal of Strength 
and Conditioning Research, 19(3). https://doi.org/10.1519/15284.1 

Karinkanta, S., Heinonen, A., Sievänen, H., Uusi-Rasi, K., & Kannus, P. (2005). 
Factors predicting dynamic balance and quality of life in home-dwelling 
elderly women. Gerontology, 51(2). https://doi.org/10.1159/000082196 

Kaur, J., Kaur, G., Ho, B. K., Yao, W. K., Salleh, M., & Lim, K. H. (2015). 
Predictors of physical inactivity among elderly Malaysians: 
Recommendations for policy planning. Asia-Pacific Journal of Public 
Health, 27(3), 314–322. https://doi.org/10.1177/1010539513517257 

Keating, C. J., Párraga Montilla, J., Latorre Román, P., & Del Castillo, R. M. 
(2020a). Comparison of high-intensity interval training to moderate-
intensity continuous training in older adults: A systematic review. Journal 
of Aging and Physical Activity, 28(5), 798–807. 
https://doi.org/10.1123/JAPA.2019-0111 

Keating, C. J., Párraga Montilla, J., Latorre Román, P., & Del Castillo, R. M. 
(2020b). Comparison of high-intensity interval training to moderate-
intensity continuous training in older adults: A systematic review. Journal 
of Aging and Physical Activity, 28(5), 798–807. 
https://doi.org/10.1123/JAPA.2019-0111 



© C
OPYRIG

HT U
PM

 

162 
 

Kelly, I. R. (2020). The shock of falling among older Americans. Journal of the 
Economics of Ageing, 17, 100–123. 
https://doi.org/10.1016/j.jeoa.2017.06.001 

Kemmler, W., Kohl, M., Fröhlich, M., Engelke, K., von Stengel, S., & Schoene, 
D. (2020). Effects of High-Intensity Resistance Training on Fitness and 
Fatness in Older Men With Osteosarcopenia. Frontiers in Physiology, 
11. https://doi.org/10.3389/fphys.2020.01014 

Kemmler, W., Kohl, M., Fröhlich, M., Jakob, F., Engelke, K., von Stengel, S., & 
Schoene, D. (2020). Effects of High-Intensity Resistance Training on 
Osteopenia and Sarcopenia Parameters in Older Men with 
Osteosarcopenia—One-Year Results of the Randomized Controlled 
Franconian Osteopenia and Sarcopenia Trial (FrOST). Journal of Bone 
and Mineral Research, 35(9). https://doi.org/10.1002/jbmr.4027 

Kenayathulla, H. B., Alias, N., & Siraj, S. B. (2016). Malaysian elderly perceptions 
on contribution to human capital development. Actual Problems of 
Economics, 177(3), 284–291. 

Khanuja, K., Joki, J., Bachmann, G., & Cuccurullo, S. (2018). Gait and balance 
in the aging population: Fall prevention using innovation and technology. 
Maturitas, 110, 51–56. https://doi.org/10.1016/j.maturitas.2018.01.021 

Kim, H., Park, I., Lee, H. joo, & Lee, O. (2016). The reliability and validity of gait 
speed with different walking pace and distances against general health, 
physical function, and chronic disease in aged adults. Journal of 
Exercise Nutrition & Biochemistry, 20(3), 46–50. 
https://doi.org/10.20463/jenb.2016.09.20.3.7 

Kim, N. J., & Kim, M. K. (2012). Effects of lower extremity resistance exercise 
using elastic bands on balance in elderly people. Journal of International 
Academy of Physical Therapy Research, 3(2), 440–445. 
https://doi.org/10.5854/jiaptr.2012.10.30.440 

Knerl, C. J., Schuler, P. B., Taylor, L. W., Cosio-lima, L. M., & Caillouet, K. A. 
(2009). Effects of Six Weeks of Balance and Strength Training on 
Measures of Dynamic Balance of Older Adults. Californian Journal of 
Health Promotion, 7(2). https://doi.org/10.32398/cjhp.v7i2.2019 

Knowles, A. M., Herbert, P., Easton, C., Sculthorpe, N., & Grace, F. M. (2015a). 
Impact of low-volume, high-intensity interval training on maximal aerobic 
capacity, health-related quality of life and motivation to exercise in 
ageing men. Age, 37(2), 1–12. https://doi.org/10.1007/s11357-015-
9763-3 

Knowles, A. M., Herbert, P., Easton, C., Sculthorpe, N., & Grace, F. M. (2015b). 
Impact of low-volume, high-intensity interval training on maximal aerobic 
capacity, health-related quality of life and motivation to exercise in 



© C
OPYRIG

HT U
PM

 

163 
 

ageing men. Age, 37(2), 1–12. https://doi.org/10.1007/s11357-015-
9763-3 

Kobayashi, H., Koyama, Y., Enoka, R. M., & Suzuki, S. (2014). A unique form of 
light-load training improves steadiness and performance on some 
functional tasks in older adults. Scandinavian Journal of Medicine and 
Science in Sports, 24(1). https://doi.org/10.1111/j.1600-
0838.2012.01460.x 

Kojima, G. (2018). Frailty as a predictor of nursing home placement among 
community-dwelling older adults: A systematic review and meta-
analysis. Journal of Geriatric Physical Therapy, 41(1), 42–48. 
https://doi.org/10.1519/JPT.0000000000000097 

Koris, R., Nor, N. M., Haron, S. A., Hamid, T. A., Aljunid, S. M., Nur, A. M., Ismail, 
N. W., Shafie, A. A., Yusuff, S., & Maimaiti, N. (2019a). The cost of 
healthcare among Malaysian community-dwelling elderly. Jurnal 
Ekonomi Malaysia, 53(1), 89–103. https://doi.org/10.17576/JEM-2019-
5301-8 

Koris, R., Nor, N. M., Haron, S. A., Hamid, T. A., Aljunid, S. M., Nur, A. M., Ismail, 
N. W., Shafie, A. A., Yusuff, S., & Maimaiti, N. (2019b). The cost of 
healthcare among Malaysian community-dwelling elderly. Jurnal 
Ekonomi Malaysia, 53(1), 89–103. https://doi.org/10.17576/JEM-2019-
5301-8 

Kováčiková, Z., Kolářová, B., Svoboda, Z., Janura, M., & Ořechovská, K. (2014). 
Lateral reach test and limits of stability in medial-lateral direction in 
transtibial amputees. Gait & Posture, 39. 
https://doi.org/10.1016/j.gaitpost.2014.04.162 

Kraemer, R. R., & Castracane, V. D. (2015). Endocrine alterations from 
concentric vs. eccentric muscle actions: A brief review. Metabolism: 
Clinical and Experimental, 64(2), 109–201. 
https://doi.org/10.1016/j.metabol.2014.10.024 

Kumar, A., Schmeler, M. R., Karmarkar, A. M., Collins, D. M., Cooper, R., 
Cooper, R. A., Shin, H., & Holm, M. B. (2013). Test-retest reliability of 
the functional mobility assessment (FMA): A pilot study. Disability and 
Rehabilitation: Assistive Technology, 8(3). 
https://doi.org/10.3109/17483107.2012.688240 

Kwon, Y. R., Choi, Y. H., Eom, G. M., Ko, J., & Kim, J. W. (2018). Analysis of 
lateral balance in response to perturbation by surface tilts in young and 
elderly adults. Journal of Mechanics in Medicine and Biology, 18(7), 
1840009. https://doi.org/10.1142/S0219519418400092 

L. Sturnieks, D., St George, R., & R. Lord, S. (2008). Balance disorders in the 
elderly. In Neurophysiologie Clinique (Vol. 38, Issue 6). 
https://doi.org/10.1016/j.neucli.2008.09.001 



© C
OPYRIG

HT U
PM

 

164 
 

Lachenbruch, P. A., & Cohen, J. (1989). Statistical Power Analysis for the 
Behavioral Sciences (2nd ed.). Journal of the American Statistical 
Association, 84(408). https://doi.org/10.2307/2290095 

Landi, F., Calvani, R., Tosato, M., Martone, A. M., Fusco, D., Sisto, A., Ortolani, 
E., Savera, G., Salini, S., & Marzetti, E. (2017). Age-related variations of 
muscle mass, strength, and physical performance in community-
dwellers: results from the Milan EXPO survey. Journal of the American 
Medical Directors Association, 18(1), e17–e24. 
https://doi.org/10.1016/j.jamda.2016.10.007 

Larsson, L., Degens, H., Li, M., Salviati, L., Lee, Y. Il, Thompson, W., Kirkland, 
J. L., & Sandri, M. (2019a). Sarcopenia: Aging-related loss of muscle 
mass and function. Physiological Reviews, 99(1), 427–511. 
https://doi.org/10.1152/physrev.00061.2017 

Larsson, L., Degens, H., Li, M., Salviati, L., Lee, Y. Il, Thompson, W., Kirkland, 
J. L., & Sandri, M. (2019b). Sarcopenia: Aging-related loss of muscle 
mass and function. Physiological Reviews, 99(1), 427–511. 
https://doi.org/10.1152/physrev.00061.2017 

Laurent, M. R., Dedeyne, L., Dupont, J., Mellaerts, B., Dejaeger, M., & Gielen, E. 
(2019). Age-related bone loss and sarcopenia in men. Maturitas, 122, 
51–56. https://doi.org/10.1016/j.maturitas.2019.01.006 

Lavin, K. M., Roberts, B. M., Fry, C. S., Moro, T., Rasmussen, B. B., & Bamman, 
M. M. (2019). The importance of resistance exercise training to combat 
neuromuscular aging. Physiology, 34(2), 112–122. 
https://doi.org/10.1152/physiol.00044.2018 

Lee, P. G., Jackson, E. A., & Richardson, C. R. (2017). Exercise prescriptions in 
older adults. American Family Physician, 95(7), 425–432. 

Lee, R., & Zhou, Y. (2017). Does fertility or mortality drive contemporary 
population aging? The revisionist view revisited. Population and 
Development Review, 43(2), 285–301. 
https://doi.org/10.1111/padr.12062 

Lee, S. E. K., Lira, C. A. B. de, Nouailhetas, V. L. A., Vancini, R. L., & Andrade, 
M. S. (2018). Do isometric, isotonic and/or isokinetic strength trainings 
produce different strength outcomes? Journal of Bodywork and 
Movement Therapies, 22(2), 430–437. 
https://doi.org/10.1016/j.jbmt.2017.08.001 

Leirós-Rodríguez, R., Romo-Pérez, V., & García-Soidán, J. L. (2017). Validity 
and reliability of a tool for accelerometric assessment of static balance 
in women. European Journal of Physiotherapy, 19(4), 243–248. 
https://doi.org/10.1080/21679169.2017.1347707 



© C
OPYRIG

HT U
PM

 

165 
 

Levin, O., Netz, Y., & Ziv, G. (2017). The beneficial effects of different types of 
exercise interventions on motor and cognitive functions in older age: a 
systematic review. European Review of Aging and Physical Activity, 
14(1), 20. https://doi.org/10.1186/s11556-017-0189-z 

Liao, C. F., & Lin, S. I. (2008). Effects of different movement strategies on forward 
reach distance. Gait and Posture, 28(1). 
https://doi.org/10.1016/j.gaitpost.2007.09.009 

Liao, Y. Y., Yang, Y. R., Cheng, S. J., Wu, Y. R., Fuh, J. L., & Wang, R. Y. (2015). 
Virtual reality-based training to improve obstacle-crossing performance 
and dynamic balance in patients with parkinson’s disease. 
Neurorehabilitation and Neural Repair, 29(7), 658–667. 
https://doi.org/10.1177/1545968314562111 

Lichtenberg, T., Von Stengel, S., Sieber, C., & Kemmler, W. (2019a). The 
favorable effects of a high-intensity resistance training on sarcopenia in 
older community-dwelling men with osteosarcopenia: The randomized 
controlled frost study. Clinical Interventions in Aging, 14, 2173–2186. 
https://doi.org/10.2147/CIA.S225618 

Lichtenberg, T., Von Stengel, S., Sieber, C., & Kemmler, W. (2019b). The 
favorable effects of a high-intensity resistance training on sarcopenia in 
older community-dwelling men with osteosarcopenia: The randomized 
controlled frost study. Clinical Interventions in Aging, 14, 2173–2186. 
https://doi.org/10.2147/CIA.S225618 

Lidegaard, M., Jensen, R. B., Zebis, M. K., & Andersen, L. L. (2018a). Muscle 
activity during a single set of resistance training to failure in women with 
chronic neck and shoulder pain before and after 10 weeks training. 
JPHR: Journal of Performance Health Research, 2(1), 4036. 
https://doi.org/10.25036/jphr.2018.2.1.lidegaard 

Lidegaard, M., Jensen, R. B., Zebis, M. K., & Andersen, L. L. (2018b). Muscle 
activity during a single set of resistance training to failure in women with 
chronic neck and shoulder pain before and after 10 weeks training. 
JPHR: Journal of Performance Health Research, 2(1), 4036. 
https://doi.org/10.25036/jphr.2018.2.1.lidegaard 

Liguori, G., American College Sports Medicine, & others. (2020a). ACSM’s 
guidelines for exercise testing and prescription (10th ed.). Lippincott 
Williams \& Wilkins. 

Liguori, G., American College Sports Medicine, & others. (2020b). ACSM’s 
guidelines for exercise testing and prescription (10th ed.). Lippincott 
Williams \& Wilkins. 

Lin, S. I., Lee, H. C., Chang, K. C., Yang, Y. C., & Tsauo, J. Y. (2017). Functional 
mobility and its contributing factors for older adults in different cities in 



© C
OPYRIG

HT U
PM

 

166 
 

Taiwan. Journal of the Formosan Medical Association, 116(2), 72–79. 
https://doi.org/10.1016/j.jfma.2016.01.011 

Lipardo, D. S., Aseron, A. M. C., Kwan, M. M., & Tsang, W. W. (2017a). Effect of 
exercise and cognitive training on falls and fall-related factors in older 
adults with mild cognitive impairment: A systematic review. Archives of 
Physical Medicine and Rehabilitation, 98(10), 2079–2096. 
https://doi.org/10.1016/j.apmr.2017.04.021 

Lipardo, D. S., Aseron, A. M. C., Kwan, M. M., & Tsang, W. W. (2017b). Effect of 
exercise and cognitive training on falls and fall-related factors in older 
adults with mild cognitive impairment: A systematic review. Archives of 
Physical Medicine and Rehabilitation, 98(10), 2079–2096. 
https://doi.org/10.1016/j.apmr.2017.04.021 

Littbrand, H., Rosendahl, E., Lindelöf, N., Lundin-Olsson, L., Gustafson, Y., & 
Nyberg, L. (2006). A high-intensity functional weight-bearing exercise 
program for older people dependent in activities of daily living and living 
in residential care facilities: Evaluation of the applicability with focus on 
cognitive function. Physical Therapy, 86(4). 
https://doi.org/10.1093/ptj/86.4.489 

Liu, C. J., & Latham, N. K. (2009). Progressive resistance strength training for 
improving physical function in older adults. In Cochrane Database of 
Systematic Reviews (Issue 3). 
https://doi.org/10.1002/14651858.CD002759.pub2 

Liubicich, M. E., Magistro, D., Candela, F., Rabaglietti, E., & Ciairano, S. (2012). 
Physical Activity and Mobility Function in Elderly People Living in 
Residential Care Facilities. “Act on Aging”: A Pilot Study. Advances in 
Physical Education, 02(02). https://doi.org/10.4236/ape.2012.22010 

Locks, R. R., Costa, T. C., Koppe, S., Yamaguti, A. M., Garcia, M. C., & Gomes, 
A. R. S. (2012). Effects of strength and flexibility training on functional 
performance of healthy older people. Brazilian Journal of Physical 
Therapy, 16(3). https://doi.org/10.1590/s1413-35552012000300003 

Loke, Y. J., Lim, E. S., & Senadjki, A. (2020). Health promotion and active aging 
among seniors in Malaysia. Journal of Health Research, ahead-of-
p(ahead-of-print). https://doi.org/10.1108/jhr-07-2019-0148 

Lopez, P., Galvão, D. A., Taaffe, D. R., Newton, R. U., Souza, G., Trajano, G. S., 
& Pinto, R. S. (2021a). Resistance training in breast cancer patients 
undergoing primary treatment: a systematic review and meta-regression 
of exercise dosage. Breast Cancer, 28(1), 16–24. 
https://doi.org/10.1007/s12282-020-01147-3 

Lopez, P., Galvão, D. A., Taaffe, D. R., Newton, R. U., Souza, G., Trajano, G. S., 
& Pinto, R. S. (2021b). Resistance training in breast cancer patients 
undergoing primary treatment: a systematic review and meta-regression 



© C
OPYRIG

HT U
PM

 

167 
 

of exercise dosage. Breast Cancer, 28(1), 16–24. 
https://doi.org/10.1007/s12282-020-01147-3 

Lopez, P., Pinto, R. S., Radaelli, R., Rech, A., Grazioli, R., Izquierdo, M., & 
Cadore, E. L. (2018). Benefits of resistance training in physically frail 
elderly: a systematic review. Aging Clinical and Experimental Research, 
30(8), 889–899. https://doi.org/10.1007/s40520-017-0863-z 

Lord, S. R., & Menz, H. B. (2002). Physiologic, psychologic, and health predictors 
of 6-minute walk performance in older people. Archives of Physical 
Medicine and Rehabilitation, 83(7). 
https://doi.org/10.1053/apmr.2002.33227 

Lord, S. R., Menz, H. B., & Tiedemann, A. (2003). A physiological profile 
approach to falls risk assessment and prevention. In Physical Therapy 
(Vol. 83, Issue 3). https://doi.org/10.1093/ptj/83.3.237 

Lusardi, M. M., Fritz, S., Middleton, A., Allison, L., Wingood, M., Phillips, E., Criss, 
M., Verma, S., Osborne, J., & Chui, K. K. (2017). Determining risk of falls 
in community dwelling older adults: A systematic review and meta-
analysis using posttest probability. Journal of Geriatric Physical 
Therapy, 40(1), 1–36. https://doi.org/10.1519/JPT.0000000000000099 

Lyons, A. C., Grable, J. E., & Joo, S. H. (2018). A cross-country analysis of 
population aging and financial security. Journal of the Economics of 
Ageing, 12, 96–117. https://doi.org/10.1016/j.jeoa.2018.03.001 

Mackey, D. C., & Robinovitch, S. N. (2006). Mechanisms underlying age-related 
differences in ability to recover balance with the ankle strategy. Gait and 
Posture, 23(1). https://doi.org/10.1016/j.gaitpost.2004.11.009 

Mair, J. L., De Vito, G., & Boreham, C. A. (2019). Low volume, home-based 
weighted step exercise training can improve lower limb muscle power 
and functional ability in community-dwelling older women. Journal of 
Clinical Medicine, 8(1), 41. https://doi.org/10.3390/jcm8010041 

Malaysia, D. (2019). Department of Statistics Malaysia, Official Portal. 
https://www.dosm.gov.my/v1 

Malik, N. (2011). Study on job satisfaction factors of faculty members at 
University of Balochistan. International Journal of Academic Research, 
3(1), 267–272. http://ijar.org.in/ 

Mangine, G. T., Gonzalez, A. M., Townsend, J. R., Wells, A. J., Beyer, K. S., 
Miramonti, A. A., Ratamess, N. A., Stout, J. R., & Hoffman, J. R. (2018). 
Influence of Baseline Muscle Strength and Size Measures on Training 
Adaptations in Resistance-trained Men. International Journal of Exercise 
Science, 11(4). 



© C
OPYRIG

HT U
PM

 

168 
 

Marcos-Pardo, P. J., Orquin-Castrillón, F. J., Gea-García, G. M., Menayo-
Antúnez, R., González-Gálvez, N., Vale, R. G. de S., & Martínez-
Rodríguez, A. (2019). Effects of a moderate-to-high intensity resistance 
circuit training on fat mass, functional capacity, muscular strength, and 
quality of life in elderly: A randomized controlled trial. Scientific Reports, 
9(1), 1–12. https://doi.org/10.1038/s41598-019-44329-6 

Marques, E. A., Figueiredo, P., Harris, T. B., Wanderley, F. A., & Carvalho, J. 
(2017a). Are resistance and aerobic exercise training equally effective 
at improving knee muscle strength and balance in older women? 
Archives of Gerontology and Geriatrics, 68, 106–112. 
https://doi.org/10.1016/j.archger.2016.10.002 

Marques, E. A., Figueiredo, P., Harris, T. B., Wanderley, F. A., & Carvalho, J. 
(2017b). Are resistance and aerobic exercise training equally effective 
at improving knee muscle strength and balance in older women? 
Archives of Gerontology and Geriatrics, 68, 106–112. 
https://doi.org/10.1016/j.archger.2016.10.002 

Marsh, A. P., Miller, M. E., Rejeski, W. J., Hutton, S. L., & Kritchevsky, S. B. 
(2009). Lower extremity muscle function after strength or power training 
in older adults. Journal of Aging and Physical Activity, 17(4). 
https://doi.org/10.1123/japa.17.4.416 

Marston, K. J., Peiffer, J. J., Rainey-Smith, S. R., Gordon, N., Teo, S. Y., Laws, 
S. M., Sohrabi, H. R., Martins, R. N., & Brown, B. M. (2019a). Resistance 
training enhances delayed memory in healthy middle-aged and older 
adults: A randomised controlled trial. Journal of Science and Medicine 
in Sport, 22(11), 1226–1231. 
https://doi.org/10.1016/j.jsams.2019.06.013 

Marston, K. J., Peiffer, J. J., Rainey-Smith, S. R., Gordon, N., Teo, S. Y., Laws, 
S. M., Sohrabi, H. R., Martins, R. N., & Brown, B. M. (2019b). Resistance 
training enhances delayed memory in healthy middle-aged and older 
adults: A randomised controlled trial. Journal of Science and Medicine 
in Sport, 22(11), 1226–1231. 
https://doi.org/10.1016/j.jsams.2019.06.013 

Martelli, S., Beck, B., Saxby, D., Lloyd, D., Pivonka, P., & Taylor, M. (2020). 
Modelling human locomotion to inform exercise prescription for 
osteoporosis. Current Osteoporosis Reports, 18(3), 301–311. 
https://doi.org/10.1007/s11914-020-00592-5 

Masoro, E. J. (2005). Overview of caloric restriction and ageing. Mechanisms of 
Ageing and Development, 126(9 SPEC. ISS.). 
https://doi.org/10.1016/j.mad.2005.03.012 

Mayer, F., Scharhag-Rosenberger, F., Carlsohn, A., Cassel, M., Müller, S., & 
Scharhag, J. (2011). The Intensity and Effects of Strength Training in the 



© C
OPYRIG

HT U
PM

 

169 
 

Elderly. Deutsches Ärzteblatt International. 
https://doi.org/10.3238/arztebl.2011.0359 

McLeod, J. C., Stokes, T., & Phillips, S. M. (2019). Resistance exercise training 
as a primary countermeasure to age-related chronic disease. Frontiers 
in Physiology, 10(JUN), 645. https://doi.org/10.3389/fphys.2019.00645 

McLeod, M., Breen, L., Hamilton, D. L., & Philp, A. (2016a). Live strong and 
prosper: the importance of skeletal muscle strength for healthy ageing. 
Biogerontology, 17(3), 497–510. https://doi.org/10.1007/s10522-015-
9631-7 

McLeod, M., Breen, L., Hamilton, D. L., & Philp, A. (2016b). Live strong and 
prosper: the importance of skeletal muscle strength for healthy ageing. 
Biogerontology, 17(3), 497–510. https://doi.org/10.1007/s10522-015-
9631-7 

Mcmurdo, M. E. T., & Rennie, L. (1993). A controlled trial of exercise by residents 
of old people’s homes. Age and Ageing, 22(1). 
https://doi.org/10.1093/ageing/22.1.11 

McPhee, J. S., Cameron, J., Maden-Wilkinson, T., Piasecki, M., Yap, M. H., 
Jones, D. A., & Degens, H. (2018). The contributions of fiber atrophy, 
fiber loss, in situ specific force, and voluntary activation to weakness in 
sarcopenia. Journals of Gerontology - Series A Biological Sciences and 
Medical Sciences, 73(10), 1287–1294. 
https://doi.org/10.1093/gerona/gly040 

McPhee, J. S., French, D. P., Jackson, D., Nazroo, J., Pendleton, N., & Degens, 
H. (2016). Physical activity in older age: perspectives for healthy ageing 
and frailty. Biogerontology, 17(3), 567–580. 
https://doi.org/10.1007/s10522-016-9641-0 

Miertová, M., Bóriková, I., Tomagová, M., & Žiaková, K. (2018). Risk factors of 
falling in patients with neurological diseases. Kontakt, 20(3), e217–e222. 
https://doi.org/10.1016/j.kontakt.2018.07.002 

Mikesky, A. E., Topp, R., Wigglesworth, J. K., Harsha, D. M., & Edwards, J. E. 
(1994). Efficacy of a home-based training program for older adults using 
elastic tubing. European Journal of Applied Physiology and 
Occupational Physiology, 69(4). https://doi.org/10.1007/BF00392037 

Miller, R. M., Bemben, D. A., & Bemben, M. G. (2021a). The influence of sex, 
training intensity, and frequency on muscular adaptations to 40 weeks 
of resistance exercise in older adults. Experimental Gerontology, 143, 
111174. https://doi.org/10.1016/j.exger.2020.111174 

Miller, R. M., Bemben, D. A., & Bemben, M. G. (2021b). The influence of sex, 
training intensity, and frequency on muscular adaptations to 40 weeks 



© C
OPYRIG

HT U
PM

 

170 
 

of resistance exercise in older adults. Experimental Gerontology, 143, 
111174. https://doi.org/10.1016/j.exger.2020.111174 

Mora, J. C., & Valencia, W. M. (2018). Exercise and older adults. Clinics in 
Geriatric Medicine, 34(1), 145–162. 
https://doi.org/10.1016/j.cger.2017.08.007 

Moreira, N. B., Rodacki, A. L. F., Pereira, G., & Bento, P. C. B. (2018). Does 
functional capacity, fall risk awareness and physical activity level predict 
falls in older adults in different age groups? Archives of Gerontology and 
Geriatrics, 77, 57–63. https://doi.org/10.1016/j.archger.2018.04.002 

Morioka, S., Fukumoto, T., Hiyamizu, M., Matsuo, A., Takebayashi, H., & 
Miyamoto, K. (2012). Changes in the equilibrium of standing on one leg 
at various life stages. Current Gerontology and Geriatrics Research, 
2012. https://doi.org/10.1155/2012/516283 

Morishita, S., Tsubaki, A., Nakamura, M., Nashimoto, S., Fu, J. B., & Onishi, H. 
(2019). Rating of perceived exertion on resistance training in elderly 
subjects. Expert Review of Cardiovascular Therapy, 17(2), 135–142. 
https://doi.org/10.1080/14779072.2019.1561278 

Moro, T., Tinsley, G., Bianco, A., Gottardi, A., Gottardi, G. B., Faggian, D., 
Plebani, M., Marcolin, G., & Paoli, A. (2017a). High intensity interval 
resistance training (HIIRT) in older adults: Effects on body composition, 
strength, anabolic hormones and blood lipids. Experimental 
Gerontology, 98, 91–98. https://doi.org/10.1016/j.exger.2017.08.015 

Moro, T., Tinsley, G., Bianco, A., Gottardi, A., Gottardi, G. B., Faggian, D., 
Plebani, M., Marcolin, G., & Paoli, A. (2017b). High intensity interval 
resistance training (HIIRT) in older adults: Effects on body composition, 
strength, anabolic hormones and blood lipids. Experimental 
Gerontology, 98, 91–98. https://doi.org/10.1016/j.exger.2017.08.015 

Motalebi, S. A. (2015). Effect of Elastic Resistance Training on Lower Extremity 
Muscle Strength, Balance and Functional Mobility Among 
Institutionalized Elderly in Malaysia (Unpublished Doctoral Dissertation). 
University Putra Malaysia. 

Motalebi, S. A., Cheong, L. S., Iranagh, J. A., & Mohammadi, F. (2018a). Effect 
of low-cost resistance training on lower-limb strength and balance in 
institutionalized seniors. Experimental Aging Research, 44(1), 48–61. 
https://doi.org/10.1080/0361073X.2017.1398810 

Motalebi, S. A., Cheong, L. S., Iranagh, J. A., & Mohammadi, F. (2018b). Effect 
of low-cost resistance training on lower-limb strength and balance in 
institutionalized seniors. Experimental Aging Research, 44(1), 48–61. 
https://doi.org/10.1080/0361073X.2017.1398810 



© C
OPYRIG

HT U
PM

 

171 
 

Motalebi, S. A., Iranagh, J. A., Mohammadi, F., & Cheong, L. S. (2018). Efficacy 
of elastic resistance training program for the institutionalized elderly. 
Topics in Geriatric Rehabilitation, 34(2). 
https://doi.org/10.1097/TGR.0000000000000179 

Motalebi, S. A., & Loke, S. C. (2014). Efficacy of progressive resistance tube 
training in community dwelling older adults: A pilot study. International 
Journal of Gerontology, 8(4), 213–218. 
https://doi.org/10.1016/j.ijge.2013.12.007 

Müller, D. C., Izquierdo, M., Boeno, F. P., Aagaard, P., Teodoro, J. L., Grazioli, 
R., Radaelli, R., Bayer, H., Neske, R., Pinto, R. S., & Cadore, E. L. 
(2020a). Adaptations in mechanical muscle function, muscle 
morphology, and aerobic power to high-intensity endurance training 
combined with either traditional or power strength training in older adults: 
a randomized clinical trial. European Journal of Applied Physiology, 
120(5), 1165–1177. https://doi.org/10.1007/s00421-020-04355-z 

Müller, D. C., Izquierdo, M., Boeno, F. P., Aagaard, P., Teodoro, J. L., Grazioli, 
R., Radaelli, R., Bayer, H., Neske, R., Pinto, R. S., & Cadore, E. L. 
(2020b). Adaptations in mechanical muscle function, muscle 
morphology, and aerobic power to high-intensity endurance training 
combined with either traditional or power strength training in older adults: 
a randomized clinical trial. European Journal of Applied Physiology, 
120(5), 1165–1177. https://doi.org/10.1007/s00421-020-04355-z 

Murphy, M. (2017). Demographic determinants of population aging in europe 
since 1850. Population and Development Review, 43(2), 257–283. 
https://doi.org/10.1111/padr.12073 

Nakhostin-Ansari, A., Naghshtabrizi, N., Naghdi, S., Ghafouri, M., Khalifeloo, M., 
Mohammadzadeh, M., Vezvaei, P., & Nakhostin Ansari, N. (2022). 
Normative values of functional reach test, single-leg stance test, and 
timed “UP and GO” with and without dual-task in healthy Iranian adults: 
A cross-sectional study. Annals of Medicine and Surgery, 80. 
https://doi.org/10.1016/j.amsu.2022.104053 

Nascimento, C. M., Ingles, M., Salvador-Pascual, A., Cominetti, M. R., Gomez-
Cabrera, M. C., & Viña, J. (2019). Sarcopenia, frailty and their prevention 
by exercise. Free Radical Biology and Medicine, 132, 42–49. 
https://doi.org/10.1016/j.freeradbiomed.2018.08.035 

Nations, U. (2019). World population prospects 2019: Highlights. In United 
Nations Publication (Issue 141). 
http://www.ncbi.nlm.nih.gov/pubmed/12283219 

Nations, U. (2022). World Population Prospects 2022: Summary of results. In 
United Nation (Issue 9). 



© C
OPYRIG

HT U
PM

 

172 
 

Nazemi, L., Skoog, I., Karlsson, I., Hosseini, S., Mohammadi, M. H. R., Hosseini, 
M., Hosseinzade, M. J., Mesbah-Namin, S. A., & Baikpour, M. (2015). 
Malnutrition, prevalence and relation to some risk factors among elderly 
residents of nursing homes in Tehran, Iran. Iranian Journal of Public 
Health, 44(2), 218–227. 

Neelam Patel, C. A. M., & Alexandra Yecco, L. V. (2013). The Effects of a 10-
Week Group-Based Exercise Program on Lower Extremity Strength, 
Balance and Functional Mobility in Community- Dwelling Older Adults: 
A Pilot Study. International Journal of Physical Medicine & 
Rehabilitation, 01(06). https://doi.org/10.4172/2329-9096.1000150 

Nelson, M. E., Fiatarone, M. A., Morganti, C. M., Trice, I., Greenberg, R. A., & 
Evans, W. J. (1994). Effects of High-Intensity Strength Training on 
Multiple Risk Factors for Osteoporotic Fractures: A Randomized 
Controlled Trial. JAMA: The Journal of the American Medical 
Association, 272(24). 
https://doi.org/10.1001/jama.1994.03520240037038 

Ngandu, T., Lehtisalo, J., Solomon, A., Levälahti, E., Ahtiluoto, S., Antikainen, 
R., Bäckman, L., Hänninen, T., Jula, A., Laatikainen, T., Lindström, J., 
Mangialasche, F., Paajanen, T., Pajala, S., Peltonen, M., Rauramaa, R., 
Stigsdotter-Neely, A., Strandberg, T., Tuomilehto, J., … Kivipelto, M. 
(2015). A 2 year multidomain intervention of diet, exercise, cognitive 
training, and vascular risk monitoring versus control to prevent cognitive 
decline in at-risk elderly people (FINGER): A randomised controlled trial. 
The Lancet, 385(9984), 2255–2263. https://doi.org/10.1016/S0140-
6736(15)60461-5 

Nichols, J. F., Hitzelberger, L. M., Sherman, J. G., & Patterson, P. (2016). Effects 
of Resistance Training on Muscular Strength and Functional Abilities of 
Community-Dwelling Older Adults. Journal of Aging and Physical 
Activity, 3(3). https://doi.org/10.1123/japa.3.3.238 

Niebauer, J., Schreier, M. M., Bauer, U., Reiss, J., Osterbrink, J., & Iglseder, B. 
(2018a). Combined endurance and resistance training during geriatric 
day care improve exercise capacity, balance and strength. Sports 
Orthopaedics and Traumatology, 34(1), 15–22. 
https://doi.org/10.1016/j.orthtr.2017.09.009 

Niebauer, J., Schreier, M. M., Bauer, U., Reiss, J., Osterbrink, J., & Iglseder, B. 
(2018b). Combined endurance and resistance training during geriatric 
day care improve exercise capacity, balance and strength. Sports 
Orthopaedics and Traumatology, 34(1), 15–22. 
https://doi.org/10.1016/j.orthtr.2017.09.009 

Nierat, M. C., Demiri, S., Dupuis-Lozeron, E., Allali, G., Morélot-Panzini, C., 
Similowski, T., & Adler, D. (2016). When breathing interferes with 
cognition: Experimental inspiratory loading alters timed up-and-go test 



© C
OPYRIG

HT U
PM

 

173 
 

in normal humans. PLoS ONE, 11(3), e0151625. 
https://doi.org/10.1371/journal.pone.0151625 

Noh, J. W., Kim, K. B., Lee, J. H., Lee, B. H., Kwon, Y. D., & Heui Lee, S. (2017). 
The elderly and falls: Factors associated with quality of life A cross-
sectional study using large-scale national data in Korea. Archives of 
Gerontology and Geriatrics, 73, 279–283. 
https://doi.org/10.1016/j.archger.2017.08.008 

Noohi, F., Kinnaird, C., De Dios, Y., Kofman, I., Wood, S. J., Bloomberg, J. J., 
Mulavara, A. P., Sienko, K. H., Polk, T. A., & Seidler, R. D. (2019). 
Deactivation of somatosensory and visual cortices during vestibular 
stimulation is associated with older age and poorer balance. PLoS ONE, 
14(9), e0221954. https://doi.org/10.1371/journal.pone.0221954 

Orr, R. (2010). Contribution of muscle weakness to postural instability in the 
elderly A systematic review. In European Journal of Physical and 
Rehabilitation Medicine (Vol. 46, Issue 2). 

Orr, Rhonda, Raymond, J., & Singh, M. F. (2008). Efficacy of progressive 
resistance training on balance performance in older adults: A systematic 
review of randomized controlled trials. Sports Medicine, 38(4), 317–343. 
https://doi.org/10.2165/00007256-200838040-00004 

Orssatto, L. B. da R., Moura, B. M. de, Bezerra, E. de S., Andersen, L. L., de 
Oliveira, S. N., & Diefenthaeler, F. (2018). Influence of strength training 
intensity on subsequent recovery in elderly. Experimental Gerontology, 
106, 232–239. https://doi.org/10.1016/j.exger.2018.03.011 

Osoba, M. Y., Rao, A. K., Agrawal, S. K., & Lalwani, A. K. (2019a). Balance and 
gait in the elderly: A contemporary review. Laryngoscope Investigative 
Otolaryngology, 4(1), 143–153. https://doi.org/10.1002/lio2.252 

Osoba, M. Y., Rao, A. K., Agrawal, S. K., & Lalwani, A. K. (2019b). Balance and 
gait in the elderly: A contemporary review. Laryngoscope Investigative 
Otolaryngology, 4(1), 143–153. https://doi.org/10.1002/lio2.252 

Otto, R. M., & Carpinelli, R. N. (2006). A critical analysis of the single versus 
multiple set debate. In Journal of Exercise Physiology Online (Vol. 9, 
Issue 1). 

Padrón-Monedero, A., López-Cuadrado, T., Galán, I., Martínez-Sánchez, E. V., 
Martin, P., & Fernández-Cuenca, R. (2017). Effect of comorbidities on 
the association between age and hospital mortality after fall-related hip 
fracture in elderly patients. Osteoporosis International, 28(5), 1559–
1568. https://doi.org/10.1007/s00198-017-3926-2 

Paillard, T. (2015). Complexity of the effects of the electrically-induced muscle 
fatigue on motor control. Clinical Neurophysiology, 126(8), 1464–1465. 
https://doi.org/10.1016/j.clinph.2014.11.011 



© C
OPYRIG

HT U
PM

 

174 
 

Paillard, T., & Noé, F. (2015). Techniques and methods for testing the postural 
function in healthy and pathological subjects. BioMed Research 
International, 2015, 15. https://doi.org/10.1155/2015/891390 

Pajala, S., Era, P., Koskenvuo, M., Kaprio, J., Törmäkangas, T., & Rantanen, T. 
(2008). Force platform balance measures as predictors of indoor and 
outdoor falls in community-dwelling women aged 63-76 years. Journals 
of Gerontology - Series A Biological Sciences and Medical Sciences, 
63(2). https://doi.org/10.1093/gerona/63.2.171 

Pallant, J. (2007). SPSS survival manual. In McGrath Hill (3rd ed.). 

Pamoukdjian, F., Aparicio, T., Zelek, L., Boubaya, M., Caillet, P., François, V., 
de Decker, L., Lévy, V., Sebbane, G., & Paillaud, E. (2017). Impaired 
mobility, depressed mood, cognitive impairment and polypharmacy are 
independently associated with disability in older cancer outpatients: The 
prospective Physical Frailty in Elderly Cancer patients (PF-EC) cohort 
study. Journal of Geriatric Oncology, 8(3), 190–195. 
https://doi.org/10.1016/j.jgo.2017.02.003 

Paoli, A., Pacelli, Q. F., Moro, T., Marcolin, G., Neri, M., Battaglia, G., Sergi, G., 
Bolzetta, F., & Bianco, A. (2013). Effects of high-intensity circuit training, 
low-intensity circuit training and endurance training on blood pressure 
and lipoproteins in middle-aged overweight men. Lipids in Health and 
Disease, 12(1), 1–8. https://doi.org/10.1186/1476-511X-12-131 

Papa, E. V., Dong, X., & Hassan, M. (2017). Resistance training for activity 
limitations in older adults with skeletal muscle function deficits: A 
systematic review. Clinical Interventions in Aging, 12, 955–961. 
https://doi.org/10.2147/CIA.S104674 

Park, S. H. (2018). Tools for assessing fall risk in the elderly: a systematic review 
and meta-analysis. Aging Clinical and Experimental Research, 30(1), 1–
16. https://doi.org/10.1007/s40520-017-0749-0 

Park, T. J. (2014). The effects of wobble board training on the eyes open and 
closed static balance ability of adolescents with down syndrome. Journal 
of Physical Therapy Science, 26(4). https://doi.org/10.1589/jpts.26.625 

Patti, A., Bianco, A., Şahin, N., Sekulic, D., Paoli, A., Iovane, A., Messina, G., 
Gagey, P. M., & Palma, A. (2018). Postural control and balance in a 
cohort of healthy people living in Europe An observational study. 
Medicine (United States), 97(52), e13835. 
https://doi.org/10.1097/MD.0000000000013835 

Pau, M., Leban, B., Collu, G., & Migliaccio, G. M. (2014). Effect of light and 
vigorous physical activity on balance and gait of older adults. Archives 
of Gerontology and Geriatrics, 59(3). 
https://doi.org/10.1016/j.archger.2014.07.008 



© C
OPYRIG

HT U
PM

 

175 
 

Paulisso, D. C., Schmeler, M. R., Schein, R. M., Allegretti, A. L. C., Campos, L. 
C. B., Costa, J. D., Fachin-Martins, E., & Cruz, D. M. C. da. (2019). 
Functional mobility assessment is reliable and correlated with 
satisfaction, independence and skills. Assistive Technology, 1–7. 
https://doi.org/10.1080/10400435.2019.1629125 

Pedrinelli, A., Garcez-Leme, L. E., & Azul Nobre, R. do S. (2009). The effect of 
physical training on the locomotor apparatus in elderly people. Revista 
Brasileira de Ortopedia (English Edition), 44(2), 96–101. 
https://doi.org/10.1016/s2255-4971(15)30054-9 

Persch, L. N., Ugrinowitsch, C., Pereira, G., & Rodacki, A. L. F. (2009). Strength 
training improves fall-related gait kinematics in the elderly: A randomized 
controlled trial. Clinical Biomechanics, 24(10). 
https://doi.org/10.1016/j.clinbiomech.2009.07.012 

Peterson, C. M., Johannsen, D. L., & Ravussin, E. (2012). Skeletal muscle 
mitochondria and aging: A review. In Journal of Aging Research (Vol. 
2012). https://doi.org/10.1155/2012/194821 

Phu, Steven and Boersma, Derek and Duque, G. (2015). Exercise and 
sarcopenia. Journal of Clinical Densitometry, 18(4), 488–492. 

Pina, F. L. C., Nunes, J. P., Schoenfeld, B. J., Nascimento, M. A., Gerage, A. M., 
Januário, R. S. B., Carneiro, N. H., Cyrino, E. S., & Oliveira, A. R. 
(2020a). Effects of different weekly sets-equated resistance training 
frequencies on muscular strength, muscle mass, and body fat in older 
women. Journal of Strength and Conditioning Research, 34(10), 2990–
2995. https://doi.org/10.1519/JSC.0000000000003130 

Pina, F. L. C., Nunes, J. P., Schoenfeld, B. J., Nascimento, M. A., Gerage, A. M., 
Januário, R. S. B., Carneiro, N. H., Cyrino, E. S., & Oliveira, A. R. 
(2020b). Effects of different weekly sets-equated resistance training 
frequencies on muscular strength, muscle mass, and body fat in older 
women. Journal of Strength and Conditioning Research, 34(10), 2990–
2995. https://doi.org/10.1519/JSC.0000000000003130 

Pollock, M. L. P. D., Ph, D., Chairperson, F., Gaesser, G. A. P. D. F. A. C. S. M., 
Co-chairperson, F., Butcher, J. D. M. D., Dishman, R. K. P. D., Franklin, 
B. A. P. D. F. A. C. S. M., Garber, C. E. P. D., Facsm, & Despres, J. P. 
D. (1998). American College of Sports Medicine Position Stand. The 
recommended quantity and quality of exercise for developing and 
maintaining cardiorespiratory and muscular fitness, and flexibility in 
healthy adults. Medicine and Science in Sports and Exercise, 30(6). 

Prado, C. M., Purcell, S. A., Alish, C., Pereira, S. L., Deutz, N. E., Heyland, D. 
K., Goodpaster, B. H., Tappenden, K. A., & Heymsfield, S. B. (2018). 
Implications of low muscle mass across the continuum of care: a 
narrative review. Annals of Medicine, 50(8), 675–693. 
https://doi.org/10.1080/07853890.2018.1511918 



© C
OPYRIG

HT U
PM

 

176 
 

Prata, M. G., & Scheicher, M. E. (2015). Effects of strength and balance training 
on the mobility, fear of falling and grip strength of elderly female fallers. 
Journal of Bodywork and Movement Therapies, 19(4), 646–650. 
https://doi.org/10.1016/j.jbmt.2014.11.013 

Pyka, G., Lindenberger, E., Charette, S., & Marcus, R. (1994). Muscle strength 
and fiber adaptations to a year-long resistance training program in 
elderly men and women. Journals of Gerontology, 49(1). 
https://doi.org/10.1093/geronj/49.1.M22 

Rajalahti, T., & Kvalheim, O. M. (2011). Multivariate data analysis in 
pharmaceutics: A tutorial review. International Journal of 
Pharmaceutics, 417(1–2), 280–290. 
https://doi.org/10.1016/j.ijpharm.2011.02.019 

Ramirez-Campillo, R., Alvarez, C., Garcìa-Hermoso, A., Celis-Morales, C., 
Ramirez-Velez, R., Gentil, P., & Izquierdo, M. (2018). High-speed 
resistance training in elderly women: Effects of cluster training sets on 
functional performance and quality of life. Experimental Gerontology, 
110, 216–222. https://doi.org/10.1016/j.exger.2018.06.014 

Ramsbottom, R., Ambler, A., Potter, J., Jordan, B., Nevill, A., & Williams, C. 
(2004). The effect of 6 months training on leg power, balance, and 
functional mobility of independently living adults over 70 years old. 
Journal of Aging and Physical Activity, 12(4). 
https://doi.org/10.1123/japa.12.4.497 

Raymond, M. J., Bramley-Tzerefos, R. E., Jeffs, K. J., Winter, A., & Holland, A. 
E. (2013). Systematic review of high-intensity progressive resistance 
strength training of the lower limb compared with other intensities of 
strength training in older adults. Archives of Physical Medicine and 
Rehabilitation, 94(8), 1458–1472. 
https://doi.org/10.1016/j.apmr.2013.02.022 

Reinoso, H., McCaffrey, R. G., & Taylor, D. W. M. (2018). Mitigating fall risk: A 
community fall reduction program. Geriatric Nursing, 39(2), 199–203. 
https://doi.org/10.1016/j.gerinurse.2017.08.014 

Resende-Neto, A. G. de, Aragão-Santos, J. C., Oliveira-Andrade, B. C., Silva 
Vasconcelos, A. B., De Sá, C. A., Aidar, F. J., Desantana, J. M., Cadore, 
E. L., & Da Silva-Grigoletto, M. E. (2019). The efficacy of functional and 
traditional exercise on the body composition and determinants of 
physical fitness of older women: A randomized crossover trial. Journal 
of Aging Research, 2019, 9. https://doi.org/10.1155/2019/5315376 

Reynaud, C., & Miccoli, S. (2019a). Population ageing in Italy after the 2008 
economic crisis: A demographic approach. Futures, 105, 17–26. 
https://doi.org/10.1016/j.futures.2018.07.011 



© C
OPYRIG

HT U
PM

 

177 
 

Reynaud, C., & Miccoli, S. (2019b). Population ageing in Italy after the 2008 
economic crisis: A demographic approach. Futures, 105, 17–26. 
https://doi.org/10.1016/j.futures.2018.07.011 

Ribeiro, A. S., Nascimento, M. A., Schoenfeld, B. J., Nunes, J. P., Aguiar, A. F., 
Cavalcante, E. F., Silva, A. M., Sardinha, L. B., Fleck, S. J., & Cyrino, E. 
S. (2018). Effects of single set resistance training with different 
frequencies on a cellular health indicator in older women. Journal of 
Aging and Physical Activity, 26(4), 537–543. 
https://doi.org/10.1123/japa.2017-0258 

Ribeiro, A. S., Picoloto, A., Nunes, J. P., Bezerra, E. S., Schoendeld, B. J., & 
Cyrino, E. S. (2020a). Effects of different resistance training loads on the 
muscle quality index in older women. Journal of Strength and 
Conditioning Research. 
https://doi.org/https://doi.org/10.1519/jsc.0000000000003667 

Ribeiro, A. S., Picoloto, A., Nunes, J. P., Bezerra, E. S., Schoendeld, B. J., & 
Cyrino, E. S. (2020b). Effects of different resistance training loads on the 
muscle quality index in older women. Journal of Strength and 
Conditioning Research. 
https://doi.org/https://doi.org/10.1519/jsc.0000000000003667 

Ribeiro, F., Teixeira, F., Brochado, G., & Oliveira, J. (2009). Impact of low cost 
strength training of dorsi- and plantar flexors on balance and functional 
mobility in institutionalized elderly people. Geriatrics and Gerontology 
International, 9(1). https://doi.org/10.1111/j.1447-0594.2008.00500.x 

Ries, J. D., Echternach, J. L., Nof, L., & Blodgett, M. G. (2009). Test-retest 
reliability and minimal detectable change scores for the timed “up & go” 
test, the six-minute walk test, and gait speed in people with Alzheimer 
disease. Physical Therapy, 89(6). https://doi.org/10.2522/ptj.20080258 

Rodrigues, I. B., Armstrong, J. J., Adachi, J. D., & MacDermid, J. C. (2017). 
Facilitators and barriers to exercise adherence in patients with 
osteopenia and osteoporosis: a systematic review. Osteoporosis 
International, 28(3), 735–745. https://doi.org/10.1007/s00198-016-
3793-2 

Rogers, M. E., Rogers, N. L., Takeshima, N., & Islam, M. M. (2003). Methods to 
assess and improve the physical parameters associated with fall risk in 
older adults. Preventive Medicine, 36(3). https://doi.org/10.1016/S0091-
7435(02)00028-2 

Rogers, M. E., Sherwood, H. S., Rogers, N. L., & Bohlken, R. M. (2002). Effects 
of dumbbell and elastic band training on physical function in older inner-
city African-American women. Women and Health, 36(4). 
https://doi.org/10.1300/J013v36n04_03 



© C
OPYRIG

HT U
PM

 

178 
 

Rooks, D. S., Kiel, D. P., Parsons, C., & Hayes, W. C. (1997). Self-paced 
resistance training and walking exercise in community- dwelling older 
adults: Effects on neuromotor performance. Journals of Gerontology - 
Series A Biological Sciences and Medical Sciences, 52(3). 
https://doi.org/10.1093/gerona/52A.3.M161 

Rosa, M. V., Perracini, M. R., & Ricci, N. A. (2019). Usefulness, assessment and 
normative data of the Functional Reach Test in older adults: A 
systematic review and meta-analysis. Archives of Gerontology and 
Geriatrics, 81, 149–170. https://doi.org/10.1016/j.archger.2018.11.015 

Rose, D. J., Jones, C. J., & Lucchese, N. (2002). Predicting the probability of falls 
in community-residing older adults using the 8-foot up-and-go: A new 
measure of functional mobility. Journal of Aging and Physical Activity, 
10(4). https://doi.org/10.1123/japa.10.4.466 

Runge, M., Rehfeld, G., & Resnicek, E. (2000). Balance training and exercise in 
geriatric patients. Journal of Musculoskeletal & Neuronal Interactions, 
1(1), 61–65. 
https://www.onomyscience.com/admin/uploads/20200117134155.pdf 

Rustaden, A. M., Haakstad, L. A. H., Paulsen, G., & Bø, K. (2017). Effects of 
bodypump and resistance training with and without a personal trainer on 
muscle strength and body composition in overweight and obese 
women—A randomised controlled trial. Obesity Research and Clinical 
Practice, 11(6), 728–739. https://doi.org/10.1016/j.orcp.2017.03.003 

Sáez de Asteasu, M. L., Martínez-Velilla, N., Zambom-Ferraresi, F., Ramírez-
Vélez, R., García-Hermoso, A., Cadore, E. L., Casas-Herrero, Á., 
Galbete, A., & Izquierdo, M. (2020). Changes in muscle power after 
usual care or early structured exercise intervention in acutely 
hospitalized older adults. Journal of Cachexia, Sarcopenia and Muscle, 
11(4), 997–1006. https://doi.org/10.1002/jcsm.12564 

Sagarra-Romero, L., Vicente-Rodríguez, G., Pedrero-Chamizo, R., Vila-
Maldonado, S., Gusi, N., Villa-Vicente, J. G., Espino, L., González-
Gross, M., Casajús, J. A., Ara, I., & Gómez-Cabello, A. (2019). Is sitting 
time related with physical fitness in Spanish elderly population? The 
exernet multicenter study. Journal of Nutrition, Health and Aging, 23(5), 
401–407. https://doi.org/10.1007/s12603-019-1193-y 

Sahin, U. K., Kirdi, N., Bozoglu, E., Meric, A., Buyukturan, G., Ozturk, A., & 
Doruk, H. (2018a). Effect of low-intensity versus high-intensity 
resistance training on the functioning of the institutionalized frail elderly. 
International Journal of Rehabilitation Research, 41(3), 211–217. 
https://doi.org/10.1097/MRR.0000000000000285 

Sahin, U. K., Kirdi, N., Bozoglu, E., Meric, A., Buyukturan, G., Ozturk, A., & 
Doruk, H. (2018b). Effect of low-intensity versus high-intensity 
resistance training on the functioning of the institutionalized frail elderly. 



© C
OPYRIG

HT U
PM

 

179 
 

International Journal of Rehabilitation Research, 41(3), 211–217. 
https://doi.org/10.1097/MRR.0000000000000285 

Salazar, N. B. (2017). Key figures of mobility: an introduction. Social 
Anthropology, 25(1), 5–12. https://doi.org/10.1111/1469-8676.12393 

Sanders, L. M. J., Hortobágyi, T., Karssemeijer, E. G. A., Van Der Zee, E. A., 
Scherder, E. J. A., & Van Heuvelen, M. J. G. (2020). Effects of low- And 
high-intensity physical exercise on physical and cognitive function in 
older persons with dementia: A randomized controlled trial. Alzheimer’s 
Research and Therapy, 12(1). https://doi.org/10.1186/s13195-020-
00597-3 

Sarvestani, H. J., Tabrizi, H. B., Abbasi, A., & Rahmanpourmoghaddam, J. 
(2012). The effect of eight weeks aquatic balance trainingand core 
stabilization training on dynamic balance in inactive elder males. Middle 
East Journal of Scientific Research, 11(3). 

Schaubert, K. L., & Bohannon, R. W. (2005). Reliability and validity of three 
strength measures obtained from community-dwelling elderly persons. 
Journal of Strength and Conditioning Research, 19(3). 
https://doi.org/10.1519/R-15954.1 

Schick, S., Heinrich, D., Graw, M., Aranda, R., Ferrari, U., & Peldschus, S. 
(2018). Fatal falls in the elderly and the presence of proximal femur 
fractures. International Journal of Legal Medicine, 132(6), 1699–1712. 
https://doi.org/10.1007/s00414-018-1876-7 

Schlicht, J., Camaione, D. N., & Owen, S. V. (2001). Effect of intense strength 
training on standing balance, walking speed, and sit-to-stand 
performance in older adults. Journals of Gerontology - Series A 
Biological Sciences and Medical Sciences, 56(5). 
https://doi.org/10.1093/gerona/56.5.M281 

Schoenfeld, B. J., Grgic, J., & Krieger, J. (2019a). How many times per week 
should a muscle be trained to maximize muscle hypertrophy? A 
systematic review and meta-analysis of studies examining the effects of 
resistance training frequency. Journal of Sports Sciences, 37(11), 1286–
1295. https://doi.org/10.1080/02640414.2018.1555906 

Schoenfeld, B. J., Grgic, J., & Krieger, J. (2019b). How many times per week 
should a muscle be trained to maximize muscle hypertrophy? A 
systematic review and meta-analysis of studies examining the effects of 
resistance training frequency. Journal of Sports Sciences, 37(11), 1286–
1295. https://doi.org/10.1080/02640414.2018.1555906 

Schott, N., Johnen, B., & Holfelder, B. (2019a). Effects of free weights and 
machine training on muscular strength in high-functioning older adults. 
Experimental Gerontology, 122, 15–24. 
https://doi.org/10.1016/j.exger.2019.03.012 



© C
OPYRIG

HT U
PM

 

180 
 

Schott, N., Johnen, B., & Holfelder, B. (2019b). Effects of free weights and 
machine training on muscular strength in high-functioning older adults. 
Experimental Gerontology, 122, 15–24. 
https://doi.org/10.1016/j.exger.2019.03.012 

Schranz, C., Kruse, A., Belohlavek, T., Steinwender, G., Tilp, M., Pieber, T., & 
Svehlik, M. (2018). Does home-based progressive resistance or high-
intensity circuit training improve strength, function, activity or 
participation in children with cerebral palsy? Archives of Physical 
Medicine and Rehabilitation, 99(12), 2457-2464.e4. 
https://doi.org/10.1016/j.apmr.2018.06.010 

Schuenemeyer, J. H., Murtagh, F., & Heck, A. (1989). Multivariate data analysis. 
Technometrics, 31(3), 393. https://doi.org/10.2307/3556165 

Scott, D., Shore-Lorenti, C., McMillan, L., Mesinovic, J., Clark, R. A., Hayes, A., 
Sanders, K. M., Duque, G., & Ebeling, P. R. (2018). Associations of 
components of sarcopenic obesity with bone health and balance in older 
adults. Archives of Gerontology and Geriatrics, 75, 125–131. 
https://doi.org/10.1016/j.archger.2017.12.006 

Scott, S. B., Graham-Engeland, J. E., Engeland, C. G., Smyth, J. M., Almeida, 
D. M., Katz, M. J., Lipton, R. B., Mogle, J. A., Munoz, E., Ram, N., & 
Sliwinski, M. J. (2015). The effects of stress on cognitive aging, 
physiology and emotion (ESCAPE) project. BMC Psychiatry, 15(1), 146. 
https://doi.org/10.1186/s12888-015-0497-7 

Sebastião, E., Sandroff, B. M., Learmonth, Y. C., & Motl, R. W. (2016). Validity 
of the Timed Up and Go Test as a measure of functional mobility in 
persons with multiple sclerosis. Archives of Physical Medicine and 
Rehabilitation, 97(7), 1072–1077. 
https://doi.org/10.1016/j.apmr.2015.12.031 

Seo, B. D., Kim, B. J., & Singh, K. (2012). The comparison of resistance and 
balance exercise on balance and falls efficacy in older females. 
European Geriatric Medicine, 3(5). 
https://doi.org/10.1016/j.eurger.2011.12.002 

Serra-Rexach, J. A., Bustamante-Ara, N., Hierro Villarán, M., González Gil, P., 
Sanz Ibáñez, M. J., Blanco Sanz, N., Ortega Santamaría, V., Gutiérrez 
Sanz, N., Marín Prada, A. B., Gallardo, C., Rodríguez Romo, G., Ruiz, 
J. R., & Lucia, A. (2011). Short-term, light- to moderate-intensity exercise 
training improves leg muscle strength in the oldest old: A randomized 
controlled trial. Journal of the American Geriatrics Society, 59(4), 594–
602. https://doi.org/10.1111/j.1532-5415.2011.03356.x 

Seynnes, O., Singh, M. A. F., Hue, O., Pras, P., Legros, P., & Bernard, P. L. 
(2004). Physiological and functional responses to low-moderate versus 
high-intensity progressive resistance training in frail elders. Journals of 



© C
OPYRIG

HT U
PM

 

181 
 

Gerontology - Series A Biological Sciences and Medical Sciences, 
59(5), 503–509. https://doi.org/10.1093/gerona/59.5.m503 

Shafiee, G., Keshtkar, A., Soltani, A., Ahadi, Z., Larijani, B., & Heshmat, R. 
(2017). Prevalence of sarcopenia in the world: A systematic review and 
meta- analysis of general population studies. Journal of Diabetes and 
Metabolic Disorders, 16(1), 1–10. https://doi.org/10.1186/s40200-017-
0302-x 

Sherrington, Catherine, Lord, S. R., & Herbert, R. D. (2004). A randomized 
controlled trial of weight-bearing versus non-weight-bearing exercise for 
improving physical ability after usual care for hip fracture. Archives of 
Physical Medicine and Rehabilitation, 85(5). 
https://doi.org/10.1016/S0003-9993(03)00620-8 

Sherrington, Cathie, Fairhall, N., Wallbank, G., Tiedemann, A., Michaleff, Z. A., 
Howard, K., Clemson, L., Hopewell, S., & Lamb, S. (2020). Exercise for 
preventing falls in older people living in the community: An abridged 
Cochrane systematic review. In British Journal of Sports Medicine (Vol. 
54, Issue 15). https://doi.org/10.1136/bjsports-2019-101512 

Shubert, T. E., Schrodt, L. A., Mercer, V. S., Busby-Whitehead, J., & Giuliani, C. 
A. (2006). Are scores on balance screening tests associated with 
mobility in older adults? Journal of Geriatric Physical Therapy, 29(1). 
https://doi.org/10.1519/00139143-200604000-00007 

Shumway-Cook, A., Brauer, S., & Woollacott, M. (2000). Predicting the 
probability for falls in community-dwelling older adults using the timed 
up and go test. Physical Therapy, 80(9). 
https://doi.org/10.1093/ptj/80.9.896 

Silva, A. Z. da, & Israel, V. L. (2019a). Effects of dual-task aquatic exercises on 
functional mobility, balance and gait of individuals with Parkinson’s 
disease: A randomized clinical trial with a 3-month follow-up. 
Complementary Therapies in Medicine, 42, 119–124. 
https://doi.org/10.1016/j.ctim.2018.10.023 

Silva, A. Z. da, & Israel, V. L. (2019b). Effects of dual-task aquatic exercises on 
functional mobility, balance and gait of individuals with Parkinson’s 
disease: A randomized clinical trial with a 3-month follow-up. 
Complementary Therapies in Medicine, 42, 119–124. 
https://doi.org/10.1016/j.ctim.2018.10.023 

Skelton, D. A., Young, A., Greig, C. A., & Malbut, K. E. (1995). Effects of 
Resistance Training on Strength, Power, and Selected Functional 
Abilities of Women Aged 75 and Older. Journal of the American 
Geriatrics Society, 43(10). https://doi.org/10.1111/j.1532-
5415.1995.tb07004.x 



© C
OPYRIG

HT U
PM

 

182 
 

Smith, S. (2014). Pros and cons of different guide ways. Cutting Tool 
Engineering, 66(9), 24–26. 

Sofianidis, G., Dimitriou, A. M., & Hatzitaki, V. (2017). A comparative study of the 
effects of pilates and Latin dance on static and dynamic balance in older 
adults. Journal of Aging and Physical Activity, 25(3), 412–419. 
https://doi.org/10.1123/japa.2016-0164 

Soltani, S., Hunter, G. R., Kazemi, A., & Shab-Bidar, S. (2016). The effects of 
weight loss approaches on bone mineral density in adults: a systematic 
review and meta-analysis of randomized controlled trials. Osteoporosis 
International, 27(9), 2655–2671. https://doi.org/10.1007/s00198-016-
3617-4 

Son, J. H., Kim, S. Y., Won, C. W., Choi, H. R., Kim, B. S., & Park, M. S. (2015). 
Physical frailty predicts medical expenses in community-dwelling, 
elderly patients: Three-year prospective findings from living profiles of 
older people surveys in Korea. European Geriatric Medicine, 6(5), 412–
416. https://doi.org/10.1016/j.eurger.2015.05.003 

Sornay-Rendu, E., Duboeuf, F., Boutroy, S., & Chapurlat, R. D. (2017). Muscle 
mass is associated with incident fracture in postmenopausal women: 
The OFELY study. Bone, 94, 108–113. 
https://doi.org/10.1016/j.bone.2016.10.024 

Sousa, N., & Sampaio, J. (2005). Effects of progressive strength training on the 
performance of the functional reach test and the timed get-up-and-go 
test in an elderly population from the rural north of Portugal. American 
Journal of Human Biology, 17(6). https://doi.org/10.1002/ajhb.20446 

Sri-on, J., Tirrell, G. P., Bean, J. F., Lipsitz, L. A., & Liu, S. W. (2017). Revisit, 
subsequent hospitalization, recurrent fall, and death within 6 months 
after a fall among elderly emergency department patients. Annals of 
Emergency Medicine, 70(4), 516-521.e2. 
https://doi.org/10.1016/j.annemergmed.2017.05.023 

Staartjes, V. E., & Schröder, M. L. (2018). The five-repetition sit-to-stand test: 
Evaluation of a simple and objective tool for the assessment of 
degenerative pathologies of the lumbar spine. Journal of Neurosurgery: 
Spine, 29(4), 380–387. https://doi.org/10.3171/2018.2.SPINE171416 

Steffl, M., Bohannon, R. W., Sontakova, L., Tufano, J. J., Shiells, K., & 
Holmerova, I. (2017). Relationship between sarcopenia and physical 
activity in older people: A systematic review and meta-analysis. Clinical 
Interventions in Aging, 12, 835–845. 
https://doi.org/10.2147/CIA.S132940 

Stein, C. J., Von Burg, V., & Reiher, M. (2016). The delicate balance of static and 
dynamic electron correlation. Journal of Chemical Theory and 



© C
OPYRIG

HT U
PM

 

183 
 

Computation, 12(8), 3764–3773. 
https://doi.org/10.1021/acs.jctc.6b00528 

Stevens, J. A., & Lee, R. (2018). The potential to reduce falls and avert costs by 
clinically managing fall risk. American Journal of Preventive Medicine, 
55(3), 290–297. https://doi.org/10.1016/j.amepre.2018.04.035 

Stone, M. H., Stone, M., & Sands, W. A. (2007). Principles and Practice of 
Resistance Training. In Principles and Practice of Resistance Training. 
https://doi.org/10.5040/9781492596875 

Straight, C. R., Lindheimer, J. B., Brady, A. O., Dishman, R. K., & Evans, E. M. 
(2016a). Effects of resistance training on lower-extremity muscle power 
in middle-aged and older adults: A systematic review and meta-analysis 
of randomized controlled trials. Sports Medicine, 46(3), 353–364. 
https://doi.org/10.1007/s40279-015-0418-4 

Straight, C. R., Lindheimer, J. B., Brady, A. O., Dishman, R. K., & Evans, E. M. 
(2016b). Effects of resistance training on lower-extremity muscle power 
in middle-aged and older adults: A systematic review and meta-analysis 
of randomized controlled trials. Sports Medicine, 46(3), 353–364. 
https://doi.org/10.1007/s40279-015-0418-4 

Stroppa-Marques, A. E. Z., Neto, J. S. M., Pedroni, C. R., Tozim, B. M., Chagas, 
E. F. B., Navega, F. R. F., & Navega, M. T. (2020). Plantar myofascial 
mobilization: plantar area, functional mobility, and balance in elderly 
women: A randomized clinical trial. Journal of Manipulative and 
Physiological Therapeutics, 43(5), 539–550. 
https://doi.org/10.1016/j.jmpt.2019.11.007 

Suchomel, T. J., Nimphius, S., Bellon, C. R., Hornsby, W. G., & Stone, M. H. 
(2021). Training for Muscular Strength: Methods for Monitoring and 
Adjusting Training Intensity. In Sports Medicine (Vol. 51, Issue 10). 
https://doi.org/10.1007/s40279-021-01488-9 

Suchomel, T. J., Nimphius, S., Bellon, C. R., & Stone, M. H. (2018). The 
importance of muscular strength: training considerations. Sports 
Medicine, 48(4), 765–785. https://doi.org/10.1007/s40279-018-0862-z 

Sullivan, D. H., Roberson, P. K., Smith, E. S., Price, J. A., & Bopp, M. M. (2007). 
Effects of muscle strength training and megestrol acetate on strength, 
muscle mass, and function in frail older people. Journal of the American 
Geriatrics Society, 55(1). https://doi.org/10.1111/j.1532-
5415.2006.01010.x 

Suzuki, Y., Yatoh, S., Suzuki, H., Tanabe, Y., Shimizu, Y., Hada, Y., & Shimano, 
H. (2018). Age-dependent changes in dynamic standing-balance ability 
evaluated quantitatively using a stabilometer. Journal of Physical 
Therapy Science, 30(1), 86–91. https://doi.org/10.1589/jpts.30.86 



© C
OPYRIG

HT U
PM

 

184 
 

Taaffe, D. R., Pruitt, L., Pyka, G., Guido, D., & Marcus, R. (1996). Comparative 
effects of high- and low-intensity resistance training on thigh muscle 
strength, fiber area, and tissue composition in elderly women. Clinical 
Physiology, 16(4). https://doi.org/10.1111/j.1475-097X.1996.tb00727.x 

Takahashi, T., Ishida, K., Yamamoto, H., Takata, J., Nishinaga, M., Doi, Y., & 
Yamamoto, H. (2006). Modification of the functional reach test: Analysis 
of lateral and anterior functional reach in community-dwelling older 
people. Archives of Gerontology and Geriatrics, 42(2), 167–173. 
https://doi.org/10.1016/j.archger.2005.06.010 

Teixeira, D. K. da S., Andrade, L. M., Santos, J. L. P., & Caires, E. S. (2019). 
Falls among the elderly: environmental limitations and functional losses. 
Revista Brasileira de Geriatria e Gerontologia, 22(3), e180229. 
https://doi.org/10.1590/1981-22562019022.180229 

Teixeira, L. E. P. P., Silva, K. N. G., Imoto, A. M., Teixeira, T. J. P., Kayo, A. H., 
Montenegro-Rodrigues, R., Peccin, M. S., & Trevisani, V. F. M. (2010). 
Progressive load training for the quadriceps muscle associated with 
proprioception exercises for the prevention of falls in postmenopausal 
women with osteoporosis: A randomized controlled trial. Osteoporosis 
International, 21(4). https://doi.org/10.1007/s00198-009-1002-2 

Telenius, E. W., Engedal, K., & Bergland, A. (2015). Long-term effects of a 12 
weeks high-intensity functional exercise program on physical function 
and mental health in nursing home residents with dementia: A single 
blinded randomized controlled trial Physical functioning, physical health 
and activity. BMC Geriatrics, 15(1). https://doi.org/10.1186/s12877-015-
0151-8 

Thelen, D. G., Schultz, A. B., Alexander, N. B., & Ashton-Miller, J. A. (1996). 
Effects of age on rapid ankle torque development. Journals of 
Gerontology - Series A Biological Sciences and Medical Sciences, 
51(5). https://doi.org/10.1093/gerona/51A.5.M226 

Tiedemann, A., Shimada, H., Sherrington, C., Murray, S., & Lord, S. (2008). The 
comparative ability of eight functional mobility tests for predicting falls in 
community-dwelling older people. Age and Ageing, 37(4). 
https://doi.org/10.1093/ageing/afn100 

Tien, Y. H., & Lin, K. F. (2008). The relationships between physical activity and 
static balance in elderly people. Journal of Exercise Science and 
Fitness, 6(1). 

Tinetti, M. E. (1986). Performance-Oriented Assessment of Mobility Problems in 
Elderly Patients. Journal of the American Geriatrics Society, 34(2). 
https://doi.org/10.1111/j.1532-5415.1986.tb05480.x 



© C
OPYRIG

HT U
PM

 

185 
 

Tobi, S. U. M., Fathi, M. S., & Amaratunga, D. (2017). Ageing in place, an 
overview for the elderly in Malaysia. AIP Conference Proceedings, 1891, 
020101. https://doi.org/10.1063/1.5005434 

Topp, R. (1996). Effect of resistance training on strength, postural control, and 
gait velocity among older adults. Clinical Nursing Research, 5(4). 
https://doi.org/10.1177/105477389600500404 

Topp, R., Estes, P. K., Dayhoff, N., & Suhrheinrich, J. (1997). Postural control 
and strength and mood among older adults. Applied Nursing Research, 
10(1). https://doi.org/10.1016/S0897-1897(97)80034-1 

Topp, R., Mikesky, A., Wigglesworth, J., Holt, W., & Edwards, J. E. (1993). The 
effect of a 12-week dynamic resistance strength training program on gait 
velocity and balance of older adults. Gerontologist, 33(4). 
https://doi.org/10.1093/geront/33.4.501 

Toraman, A., & Yildirim, N. Ü. (2010). The falling risk and physical fitness in older 
people. Archives of Gerontology and Geriatrics, 51(2). 
https://doi.org/10.1016/j.archger.2009.10.012 

Tournadre, A., Vial, G., Capel, F., Soubrier, M., & Spine, Y. B. (2019a). 
Sarcopenia. Elsevier, 2019(86), 309–314. 
https://doi.org/https://doi.org/10.1016/j.jbspin.2018.08.001 

Tournadre, A., Vial, G., Capel, F., Soubrier, M., & Spine, Y. B. (2019b). 
Sarcopenia. Elsevier, 2019(86), 309–314. 
https://doi.org/https://doi.org/10.1016/j.jbspin.2018.08.001 

Tsai, L. T., Rantakokko, M., Rantanen, T., Viljanen, A., Kauppinen, M., & 
Portegijs, E. (2016). Objectively measured physical activity and changes 
in life-space mobility among older people. Journals of Gerontology - 
Series A Biological Sciences and Medical Sciences, 71(11), 1466–1471. 
https://doi.org/10.1093/gerona/glw042 

Tsekoura, M., Kastrinis, A., Katsoulaki, M., Billis, E., & Gliatis, J. (2017). 
Sarcopenia and its impact on quality of life. In Advances in Experimental 
Medicine and Biology (Vol. 987, pp. 213–218). 
https://doi.org/10.1007/978-3-319-57379-3_19 

Tsourlou, T., Benik, A., Dipla, K., Zafeiridis, A., & Kellis, S. (2006). The effects of 
a twenty-four-week aquatic training program on muscular strength 
performance in healthy elderly women. Journal of Strength and 
Conditioning Research, 20(4). https://doi.org/10.1519/R-18455.1 

Turpela, M., Häkkinen, K., Haff, G. G., & Walker, S. (2017). Effects of different 
strength training frequencies on maximum strength, body composition 
and functional capacity in healthy older individuals. Experimental 
Gerontology, 98, 13–21. https://doi.org/10.1016/j.exger.2017.08.013 



© C
OPYRIG

HT U
PM

 

186 
 

Uematsu, M., Akashi, Y. J., Ashikaga, K., Yoneyama, K., Kida, K., Suzuki, K., 
Omiya, K., Harada, T., Banach, M., & Miyake, F. (2012). Association 
between heart rate at rest and myocardial perfusion in patients with 
acute myocardial infarction undergoing cardiac rehabilitation - A pilot 
study. Archives of Medical Science, 8(4), 622–630. 
https://doi.org/10.5114/aoms.2012.30285 

Uher, I., Švedová, M. P., Brtková, M., & Junger, J. (2010). Effect of a resistance 
training on functional fitness in elderly men. Kinesiologia Slovenica, 
16(2). 

United Nations. (2015). World population Ageing, United Nations. In Department 
of Economic and Social Affairs: Vol. ST/ESA/SE. 

United Nations. (2019a). World population prospects 2019. In Department of 
Economic and Social Affairs. World Population Prospects 2019. 
Population Division. Highlights (Issue 141). 

United Nations. (2019b). World Propulation Prospects 2019. Online edition. 
Rev.1. In Department of Economic and Social Affairs, Population 
Division. 

Urzi, F., Marusic, U., Ličen, S., & Buzan, E. (2019a). Effects of elastic resistance 
training on functional performance and myokines in older women—A 
randomized controlled trial. Journal of the American Medical Directors 
Association, 20(7), 830-834.e2. 
https://doi.org/10.1016/j.jamda.2019.01.151 

Urzi, F., Marusic, U., Ličen, S., & Buzan, E. (2019b). Effects of elastic resistance 
training on functional performance and myokines in older women—A 
randomized controlled trial. Journal of the American Medical Directors 
Association, 20(7), 830-834.e2. 
https://doi.org/10.1016/j.jamda.2019.01.151 

Uttley, J. (2019). Power analysis, sample size, and assessment of statistical 
assumptions—improving the evidential value of lighting research. 
LEUKOS - Journal of Illuminating Engineering Society of North America, 
15(2–3), 143–162. https://doi.org/10.1080/15502724.2018.1533851 

Van Roie, E., Delecluse, C., Coudyzer, W., Boonen, S., & Bautmans, I. (2013a). 
Strength training at high versus low external resistance in older adults: 
Effects on muscle volume, muscle strength, and force-velocity 
characteristics. Experimental Gerontology, 48(11), 1351–1361. 
https://doi.org/10.1016/j.exger.2013.08.010 

Van Roie, E., Delecluse, C., Coudyzer, W., Boonen, S., & Bautmans, I. (2013b). 
Strength training at high versus low external resistance in older adults: 
Effects on muscle volume, muscle strength, and force-velocity 
characteristics. Experimental Gerontology, 48(11), 1351–1361. 
https://doi.org/10.1016/j.exger.2013.08.010 



© C
OPYRIG

HT U
PM

 

187 
 

Vancampfort, D., Van Damme, T., Probst, M., Firth, J., Stubbs, B., Basangwa, 
D., & Mugisha, J. (2017). Physical activity is associated with the 
physical, psychological, social and environmental quality of life in people 
with mental health problems in a low resource setting. Psychiatry 
Research, 258, 250–254. 
https://doi.org/10.1016/j.psychres.2017.08.041 

Vellas, B. J., Wayne, S. J., Romero, L., Baumgartner, R. N., Rubenstein, L. Z., & 
Garry, P. J. (1997). One-leg balance is an important predictor of injurious 
falls in older persons. Journal of the American Geriatrics Society, 45(6). 
https://doi.org/10.1111/j.1532-5415.1997.tb01479.x 

Vlietstra, L., Hendrickx, W., & Waters, D. L. (2018). Exercise interventions in 
healthy older adults with sarcopenia: A systematic review and meta-
analysis. Australasian Journal on Ageing, 37(3), 169–183. 
https://doi.org/10.1111/ajag.12521 

Vogel, S., & Draper-Rodi, J. (2017). The importance of pilot studies, how to write 
them and what they mean. International Journal of Osteopathic 
Medicine, 23, 2–3. https://doi.org/10.1016/j.ijosm.2017.02.001 

Wang, D. X. M., Yao, J., Zirek, Y., Reijnierse, E. M., & Maier, A. B. (2020). Muscle 
mass, strength, and physical performance predicting activities of daily 
living: a meta-analysis. Journal of Cachexia, Sarcopenia and Muscle, 
11(1), 3–25. https://doi.org/10.1002/jcsm.12502 

Wang, T., Wu, Y., Li, W., Li, S., Sun, Y., Li, S., Zhang, D., & Tan, Q. (2019). 
Weak grip strength and cognition predict functional limitation in older 
europeans. Journal of the American Geriatrics Society, 67(1), 93–99. 
https://doi.org/10.1111/jgs.15611 

Watson, S. L., Weeks, B. K., Weis, L. J., Horan, S. A., & Beck, B. R. (2015). 
Heavy resistance training is safe and improves bone, function, and 
stature in postmenopausal women with low to very low bone mass: novel 
early findings from the LIFTMOR trial. Osteoporosis International, 
26(12), 2889–2894. https://doi.org/10.1007/s00198-015-3263-2 

Westhoff, M. H., Stemmerik, L., & Boshuizen, H. C. (2000). Effects of a low-
intensity strength-training program on knee-extensor strength and 
functional ability of frail older people. Journal of Aging and Physical 
Activity, 8(4). https://doi.org/10.1123/japa.8.4.325 

Whitney, S. L., Wrisley, D. M., Marchetti, G. F., Gee, M. A., Redfern, M. S., & 
Furman, J. M. (2005). Clinical measurement of sit-to-stand performance 
in people with balance disorders: Validity of data for the Five-Times-Sit-
to-Stand Test. Physical Therapy, 85(10). 
https://doi.org/10.1093/ptj/85.10.1034 

Wickens, A. P. (2001). Ageing and the free radical theory. Respiration 
Physiology, 128(3). https://doi.org/10.1016/S0034-5687(01)00313-9 



© C
OPYRIG

HT U
PM

 

188 
 

Wilkinson, D. J., Piasecki, M., & Atherton, P. J. (2018). The age-related loss of 
skeletal muscle mass and function: Measurement and physiology of 
muscle fibre atrophy and muscle fibre loss in humans. Ageing Research 
Reviews, 47, 123–132. https://doi.org/10.1016/j.arr.2018.07.005 

Winograd, C. H., Lemsky, C. M., Nevitt, M. C., Nordstrom, T. M., Stewart, A. L., 
Miller, C. J., & Bloch, D. A. (1994). Development of a Physical 
Performance and Mobility Examination. Journal of the American 
Geriatrics Society, 42(7). https://doi.org/10.1111/j.1532-
5415.1994.tb06535.x 

Wolfson, L., Whipple, R., Derby, C., Judge, J., King, M., Amerman, P., Schmidt, 
J., & Smyers, D. (1996). Balance and strength training in older adults: 
Intervention gains and Tai Chi maintenance. Journal of the American 
Geriatrics Society, 44(5). https://doi.org/10.1111/j.1532-
5415.1996.tb01433.x 

World Health Organisation. (2017). Mental health of older adults. World Health 
Organization. https://www.who.int/en/news-room/fact-
sheets/detail/mental-health-of-older-adults 

World Health Organization. (2015). World report on ageing and health. Geneva: 
In World Health Organization. World Health Organization. 

World Health Organization. (2019). WHO. WHO. 
https://www.who.int/gho/ncd/en/ 

World Health Organization (WHO). (2019). WHO. 
https://www.who.int/gho/ncd/en/ 

Wu, H., & Ouyang, P. (2017). Fall prevalence, time trend and its related risk 
factors among elderly people in China. Archives of Gerontology and 
Geriatrics, 73, 294–299. https://doi.org/10.1016/j.archger.2017.08.009 

Yamada, M., Arai, H., Uemura, K., Mori, S., Nagai, K., Tanaka, B., Terasaki, Y., 
Iguchi, M., & Aoyama, T. (2011). Effect of resistance training on physical 
performance and fear of falling in elderly with different levels of physical 
well-being. Age and Ageing, 40(5), 637–641. 
https://doi.org/10.1093/ageing/afr068 

Yamamoto, S., Hotta, K., Ota, E., Mori, R., & Matsunaga, A. (2016a). Effects of 
resistance training on muscle strength, exercise capacity, and mobility 
in middle-aged and elderly patients with coronary artery disease: A 
meta-analysis. Journal of Cardiology, 68(2), 125–134. 
https://doi.org/10.1016/j.jjcc.2015.09.005 

Yamamoto, S., Hotta, K., Ota, E., Mori, R., & Matsunaga, A. (2016b). Effects of 
resistance training on muscle strength, exercise capacity, and mobility 
in middle-aged and elderly patients with coronary artery disease: A 



© C
OPYRIG

HT U
PM

 

189 
 

meta-analysis. Journal of Cardiology, 68(2), 125–134. 
https://doi.org/10.1016/j.jjcc.2015.09.005 

Yang, F., Finlayson, M., Bethoux, F., Su, X., Dillon, L., & Maldonado, H. M. 
(2018). Effects of controlled whole-body vibration training in improving 
fall risk factors among individuals with multiple sclerosis: A pilot study. 
Disability and Rehabilitation, 40(5), 553–560. 
https://doi.org/10.1080/09638288.2016.1262466 

Yang, P., Swardfager, W., Fernandes, D., Laredo, S., Tomlinson, G., Oh, P. I., & 
Thomas, S. (2017). Finding the optimal volume and intensity of 
resistance training exercise for Type 2 Diabetes: The FORTE study, a 
randomized trial. Diabetes Research and Clinical Practice, 130, 98–107. 
https://doi.org/10.1016/j.diabres.2017.05.019 

Yılmaz Demiriz, S., & Baki, A. E. (2018). Effect of game based exercise programs 
on pain, functional mobility and balance in patients with knee 
osteoarthritis: Randomized controlled study. Annals of Physical and 
Rehabilitation Medicine, 61, e480–e481. 
https://doi.org/10.1016/j.rehab.2018.05.1122 

Zamzamy Sormin, M. K., Sihombing, P., Amalia, A., Wanto, A., Hartama, D., & 
Chan, D. M. (2019). Predictions of world population life expectancy using 
cyclical order weight / bias. Journal of Physics: Conference Series, 
1255(1), 012017. https://doi.org/10.1088/1742-6596/1255/1/012017 

Zhao, Y., & Wang, Y. (2016). Tai Chi as an intervention to reduce falls and 
improve balance function in the elderly: A meta-analysis of randomized 
controlled trials. Chinese Nursing Research, 3(1), 28–33. 
https://doi.org/10.1016/j.cnre.2015.10.003 

Zhong, S., Chen, C., & Thompson, L. (2007). Sarcopenia of ageing: functional, 
structural and biochemical alterations. Revista Brasileira de Fisioterapia, 
11(2). https://doi.org/10.1590/s1413-35552007000200002 

 

 

  




