Proceedings International Conference on Health Science and Technology
Vol 1: September 24-25, 2025

Relationship between lower extremity muscle strength and postural
instability in elderly

Bening Rizqi Ramadhani, Muthiah Munawwarah®, Abdul Chalik Meidian, Trisia
Lusiana Amir, Fera Gusmi Nurba

Faculty of Physiotherapy, Universitas Esa Unggul, Jakarta
Email: Muthi.ft@esaunggul.ac.id

Abstract.

The elderly population represented 11.75% of indonesia’s total population in 2023 and will be multiplied in next
few years. As the consequences of aging process, functions of organs and physiological body system declining
continuously along with advancing age. Decreased lower extremity muscle strength caused by aging have negative
impact in the occurrence of postural instability. This study aim to analyze the relationship between lower extremity
muscle strength and postural instability in elderly. This research is descriptive quantitative with cross sectional
study approach. Samples were selected using purposive sampling technique. The sample consisted of 41 elderly
aged 60-70 years. The measuring instrument used to measure lower extremity muscle strength is five times tit to
stand test (FTSST) and to measure postural instability using berg balance scale (BBS). Based on this study, the
result showed that majority of the elderly (97.5%) had decreased lower extremity muscle strength and (46%) had
moderate risk of postural instability and fall. Analysis of the relationship using the pearson correlation and simple
linear regression revealed a statistically significant result (p < 0.001), indicating a meaningful association between
lower extremity muscle strength and postural instability in the elderly. The correlation coefficient (r = -0.831)
reflects a strong negative inverse correlation, meaning that stronger lower extremity muscle strength is associated
with lower postural instability score. The coefficient of determination (R? = 0.690) analysis showed that lower
extremity muscle strength contributes 69% to the occurrence of postural instability in elderly.
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1. Introduction

Elderly age represents the final stage of the human life cycle, during this stage elderly undergo aging
and various degenerative processes physiologically and morphologically. According to the World
Health Organization (WHO), elderly are defined as individuals aged 60 years and above. The aging
process is characterized by physiological changes, particularly deterioration within body tissues and
multiple organ systems, and contribute to a gradual decline in functional capacity. Advancing age,
insufficient physical activity, pain, malnutrition, smoking, declining sleep quality, and chronic diseases
are contributing factors to age-related morphological changes in skeletal muscle (Yuan & Larsson,
2023). These changes not only increase vulnerability to diseases but also pose financial challenges due
to the growing need for healthcare services (Li et al., 2024).

Along with their aging process, elderly also accompanied by clinical symptoms or geriatric
syndromes, instability, characterized by massive sway, and immobility, become less mobile, result
increase the risk of falling caused by muscle weakness and less stable gait (Rubenstein, 2006). Stated
by World Health Organization (WHO), falls are a serious health problem with a high prevalence of
around 28-35% of elderly people aged 65 years experience falls every year and the prevalence rate of
fall risk continues to increase with aging. This can lead to injury like fracture, hospitalization, and
increasing mortality (Florence et al., 2018).

Degeneration affect changes in the neuromusculoskeletal system, causing loss of muscle mass and
reduction of lower extremity muscle strength and increase adipose non-contractile tissue, this
phenomenon is referred to as sarcopenia (de Maio Nascimento et al., 2022). Reductions motor unit
related to sarcopenia induced denervation of type II fast twitch muscle fiber that are capable of
generating greater force, reinnervated with slower type I fibers. This muscle composition changes delay
the dynamic production of lower extremity muscle strength during movement (Reid et al., 2014).
Greater decline happens in lower-extremity muscle mass than upper extremity in elderly may result
from reduced participation in activities of daily living (ADL) and diminished physical activity related
to retirement (Chigira, 2025). Transitioning into retirement often leads to the loss of structured daily
routines, occupational demands, and adopt more sedentary lifestyles, spending extended periods sitting
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or engaging in less physically demanding task. This accelerates age related muscle atrophy and
contributes to sarcopenia, which in return increases the risk of balance impairments, fall and functional
decline.

Muscles mainly in lower extremity play a important role as base of support and active joint
stabilizers by maintaining proper alignment throughout movement. When muscle strength is
inadequate, leading to joint instability and consequently elevating the risk of falls (Wang et al., 2025).
In the lower extremity, the most affected muscle groups are the plantarflexors and dorsiflexors at the
ankle, flexors and extensors at the hip, if changes in muscle strength occur in these group muscles, it
will hinder the elderly in carrying out simple daily activities such as getting up from sitting to standing,
walking, climbing stairs, and leaning over (Borges et al., 2017). The decline in lower extremity muscle
strength among elderly contributes to an increased risk of falls and impairs the ability to maintain
balance in both static and dynamic conditions. Weakening of the lower extremity muscles results in
shorter and slower steps, with less stable foot placement, thereby increasing susceptibility to balance
loss (LaRoche et al., 2011). As a result, when disturbances such as slipping or tripping occur, the
response of older elderly to anticipate and restore balance becomes slower and less effective, leading to
a greater risk of falls.

Postural control involves the integration of sensory inputs (proprioceptive, vestibular, and visual)
with musculoskeletal components (muscles, joints, and other soft tissues), which are centrally processed
in the brain (Arifiati, 2024, Muir, 2010). Degeneration of the neural systems due to aging, causing brain
atrophy, decreased nerve conduction velocity and decline in somatosensory systems reduces orientation
and body position awareness, thereby impairing movement coordination and slowing motor reaction
time in the lower extremity muscles. Proprioceptive function declines due to a reduced responsiveness
of the muscle spindle, decreases in sensitivity weakens the accuracy of information integration, and
disrupts postural control (Henry & Baudry, 2019). These deficits contribute to impaired postural
stability, often manifested as increased postural sway or postural instability (Sarabon, 2013, Baltich,
2015). The use of various medications may also further disrupt balance (Phillips et al., 2019). Another
external factors such as slippery floor surfaces or inadequate lighting can also heighten the risk of
postural instability. Based on these factors, elderly become more susceptible to losing balance and
experiencing falls (Ishigaki et al., 2014).

Postural instability is defined as the inability to maintain the body’s center of mass or center of
gravity over the base of support in both static and dynamic conditions. A decline in lower extremity
muscle strength leads to reduced capacity for maintaining postural stability (Prasetyo & Indardi, 2014).
Lower extremity muscle strength is a key determinant in sustaining an upright posture and executing
immediate compensatory postural actions in response to external disturbances, thereby minimizing
body imbalance that may result in falls among elderly. A decrease in lower extremity muscle strength
slows postural reactions and contributes to greater body sway in the elderly (Paillard, 2017). The greater
postural sway observed in elderly compared to younger individuals is indicative of postural instability
in elderly (Magalhaes et al., 2022).

Therefore, physiotherapy plays a crucial role in promoting the health of elderly, not only by restoring
functional body movements but also by contributing to the prevention and reduction of fall risk.
Consequently, it is essential to understand the relationship between lower-extremity muscle strength
and postural instability in the elderly population. This study aims to examine the association between
these two variables and to explain how reduced lower-extremity muscle strength may increase postural
instability, thereby elevating the potential risk of falls among elderly. The findings of this research are
expected to enhance knowledge and serve as a foundation for preventive strategies in fall prevention
among the elderly.

2. Method

This research is descriptive quantitative with cross sectional study approach. The sample consisted
of 41 elderly in Nusaloka Residency, Tangerang Selatan conducted from 8-28 June 2025. Samples were
selected using purposive sampling technique with inclusion criteria of this study consisted of: 1) elderly
who were willing to participate as respondents in the study; 2) aged between 60 and 79 years; 3) able
to walk independently without assistive devices or with minimal assistance, such as a cane; and 4)
having a height of >150 cm. And exclusion criteria the exclusion criteria included are 1) elderly with a
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history of injuries affecting gait ability, 2) those with cardiovascular or neurological diseases, 3) elderly
with physical limitations or cognitive impairments, 4) and those who had taken sedative medications
within the last 24 hours that could cause drowsiness or imbalance.

Independent variable in this study was lower extremity muscle strength measured using Five Times
Sit to Stand Test (FTSST). FTSST is a functional mobility assesment measured in seconds, required for
an individual to repeatedly transition from a seated position to a full standing posture and return to
sitting a total of five times with standarized chair. A performance time greater than 11.6 seconds in
elderly aged 60-69 years and 12.9 seconds in those aged 70-79 years is indicating reduced lower
extremity muscle strength.

And the dependent variable were postural instability measured using Berg Balance Scale (BBS).
The Berg Balance Scale (BBS) is performance based assessment tool designed to evaluate postural
control and the risk of instability in elderly and patients with balance impairments. It consists of 14
functional tasks, such as sitting to standing, standing unsupported, reaching, turning, and single-leg
standing, each scored on a 5-point ordinal scale ranging from 0 (unable to perform) to 4 (independent).
The total score ranges from 0 to 56, with lower scores indicating greater postural instability and a higher
risk of falls, while higher scores reflect better balance performance and functional independence.

The data in this study were analized using the SPSS computer program. Normality test using the
Saphiro-Wilk test indicated that the data were normally distributed. Analysis of the relationship between
lower extremity muscle strength and postural instability using the pearson correlation test because the
data were normal and further analysis with simple linear regression. This study has passed the ethical
test from the Research Ethics Committee. Universitas Esa Unggul with number: 0925-07.067/DPKE-
KEP/FINAL-EA/UEU/VII/2025.

3. Result and Discussion

Table 1. Distribution of respondent characteristics.

Characteristics f %
Age
60 — 69 years 26 65
70 — 79 years 14 35
Gender
Male 20 49
Female 21 51
BMI
Underweight 5 12
Normal 11 31
Overweight 5 12
Obesity | 17 42
Obesity 11 3 7
Blood Pressure
Normal 6 15
Prehypertension 30 75
Stage 1 Hypertension 3 7
Stage 2 Hypertension 1 3
Fall more than once
Yes 11 27
No 30 73
Occupation
Housewife 15 37
Entrepreneur 5 12
Employee 7 17
Priest 1 3
Retirement 13 31
Comorbid
High Cholesterol 5 12
Hypertension 17 42
Diabetes 6 15
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Characteristics f %
Asthma 1 2
GERD 2 5
No Comorbid 10 24

Prescription Medicine Consumption
Yes 25 61
No 16 39

Table 1 explains distributions of respondent characteristics. Based on age distribution, the majority
of respondents were in the 60 — 69 year group (65%) 26 respondents. The results showed that
participants aged 60—-69 years had greater lower extremity muscle strength and postural stability
compared to those aged 70—79 years. This was reflected in the decline of the mean Berg Balance Scale
(BBS) score comparisons from 42.04 (low fall risk) in the elderly group to 35.64 (moderate fall risk) in
the older adults group. These findings align with study reported that after the age of 70 years, BBS
scores decrease by approximately 0.7 points every year due to age-related neuromusculoskeletal
decline, particularly reduced muscle strength and impaired postural control, later contribute to postural
instability in the elderly (Downs et al., 2014).

The highest percentage of gender in this study were female with prevalence (51%) 21 respondents.
Men have a lower proportion of intramuscular fat compared to women. This difference is partly
explained by the decline in estrogen hormon levels during menopause, which plays a key role in muscle
protein synthesis. Consequently, women experience a more rapid loss of muscle mass than men, leading
to reduced muscle strength and a higher risk of sarcopenia (Kodete et al., 2024). Most respondents had
BMI classified in obesity 1 with highest percentage (42%) 17 respondents. Excess body mass index
(BMI) and muscle weakness may alter spinal alignment, increase joint loading, and shift the body’s
center of gravity (COG), thereby affecting mobility and contributing to a decline in quality of life among
elderly (Yuliadarwati et al., 2021).

Most of the respondents have the characteristic of comorbid hypertension with prevalence (75%) 17
respondents. A study discovered that chronic diseases and comorbidities in elderly contribute to balance
impairments and reduced muscle strength, which in turn adversely affect quality of life by increasing
the risk of falls and disability (Yang et al., 2023). In this study there were 25 elderly (61%) who
consumed prescription medication and 30 elderly (75%) have elevated blood preassure categorized
prehypertension. Elderly with hypertension and consumed prescription medication often experience
autonomic dysfunction affecting blood pressure and heart rate regulation, leading to orthostatic
hypotension. Study reported a significant negative correlation between orthostatic blood pressure
changes and postural sway in 63 elderly women, most of them had hypertension condition, indicating
that postural transitions can exacerbate systolic blood pressure decline, thereby increasing postural
instability and fall risk (Murata et al., 2012).

Based on history of multiple fall characteristics in this study, 11 elderly (27%) had experienced more
than one fall a year, while 30 (73%) had no history of falling. The age-related decline in physical
capacity increases fall risk, as elderly often fail to detect body movements and maintain the center of
gravity in a timely manner to preserve stability (Munawarah & Nurhalimah, 2020). The distribution of
data based on occupational history showed that the largest proportion of elderly were housewives (37%)
15 respondents, followed by retirement (31%) 13 respondents. Occupational background is closely
related to daily activities in later life and may influence muscle strength, balance, motor function, and
tissue endurance (Chigira, 2025).

Table 2. Distribution of respondent based on lower extremity muscle strength and postural instability

Variables Age f % Mean + SD
Lower Extremity Muscle Strength

Decreased LEMS 60 — 69 years 14 62,5 18,9 + 4,06
70 — 79 years 26 35
No decreased LEMS 60 — 69 years 1 2,5

Postural Instability

Low Fall Risk 22 54 39,8 + 4,79

Moderate Fall Risk 19 46
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Based on variable distributions measurements showed that lower extremity muscle strength,
assessed using the Five Times Sit-to-Stand Test (FTSST), had a mean value and standard deviation
(SD) of 18.9 +4.06 seconds. The average time exceeded the cut-off values, indicating a decline in lower
extremity strength among the participants (Bohannon et al., 2010). In detail, one participant aged 60—
69 years (2.5%) completed the test in <11.4 seconds, whereas 25 participants in the same age group
(62.5%) required >11.4 seconds, and 14 participants aged 70—79 years (35%) required >12.6 seconds.
Postural stability measured by the Berg Balance Scale (BBS) showed a mean value and standard
deviation 0 39.8 + 4.79, with an average score of 39.8. Score within the range of 21-40 indicate postural
instability, balance impairment and a moderate risk of falling (Alghwiri et al., 2016).

Table 3. Relationship between lower extremity muscle strength and postural instability

Postural instability

Variables n r R? b p-value

Lower Extremity Muscle Strength 41 -0,831 0,690 -0,981 p<0,001

Based on table 3 above, it can be seen that based on the Pearson correlation test between lower
extremity muscle strength and postural instability, demonstrated a significance value of p = 0.001,
where p < a (0.005), indicating that Ho was rejected and H1 is accepted. Thus, it can be concluded that
there is a significant relationship between lower extremity muscle strength and postural instability
among elderly. The correlation coefficient obtained was r = -0.831, which reflects a strong negative
correlation means when lower extremities muscle strength increases, the risk the occurence of postural
instability decreases. Conversely, when lower extremity decreases, postural instability tends to increase.

Based on further analysis using simple linear regression revealed a coefficient value of (b) =—0.981,
meaning if there is one-point increase in muscle strength, will decreases the occurance of postural
instability by 0.981 units. Allign with one study conducted in Iran involving 94 elderly, founded a
significant correlation between lower extremity muscle strength and fall incidence, showing that elderly
with a history of falls exhibited poorer sit-to-stand performance and slower gait speed. Moreover,
multivariate regression analysis revealed that an increase of 1 Nm/kg in lower extremity muscle
strength, particularly in the hip abductors to maintain medio-lateral balance, reduced postural instability
and the risk of falling by 86.3%. These results highlight the importance of maintaining lower extremity
muscle strength and endurance as an essential strategy in fall prevention among the elderly.

The results of the coefficient of determination test (R?) showed that lower extremity muscle strength
contributed 0.690, or 69%, to the occurrence of postural instability. The remaining 31% was influenced
by other variables not included in this study. Therefore, although lower extremity muscle strength
makes a substantial contribution, other factors may also affect postural instability in elderly, including
degeneration of the sensory and central nervous systems, cognitive function, body mass index, and
comorbid or neurological diseases (Wang, 2025, Sari, 2022).

A study conducted in Kartasura, Indonesia examined the relationship between lower extremity
muscle strength, cognitive function, and balance in 94 elderly aged 60 years and above. The findings
indicated no correlation between lower extremity muscle strength or cognitive function and static
balance. However, a moderate correlation (r = 0.404) was observed between lower extremity muscle
strength and dynamic balance. This may be explained by the fact that static balance relies primarily on
proprioceptive receptors, which transmit information about joint position, pressure, and muscle tension
to the brain, and is therefore less dependent on muscle strength. In contrast, dynamic balance, which
involves a wider range of movement, requires greater active muscle contraction, strength and the
engagement of major joints such as the ankles, knees, and hips to maintain stability during motion
(Masitha, 2022).

Optimal lower-extremity muscle strength plays a crucial role in maintaining postural control, both
dynamically and statically. In addition to serving as the primary support base, the lower-extremity
muscles generate force and act as active stabilizers that work in coordination with the neuromuscular
system to produce synergistic movements and efficient postural reactions during disturbances (Wang
et al., 2025). Age-related muscle weakness reduces joint stabilization capacity and alters gait patterns,
thereby increasing the risk of postural instability, which is a major factor contributing to falls in elderly.
This condition is influenced by diminished sensory input and decreased lower-extremity muscle
strength. Therefore, physical exercise is strongly recommended to enhance muscle strength and
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stimulate more stable postural reactions, with interventions such as multitasking exercise, square
stepping, salsa dancing, and dual-task training shown to strengthen the muscles that support balance (de
Maio Nascimento et al., 2022).

Furthermore, a quasi-experimental study conducted in the Czech Republic demonstrated that
resistance training, proprioceptive training, and endurance training can enhance postural stability
through improvements in lower extremity muscle strength. By strengthen lower extremity muscle,
mainly in the knee extensor group, that play a crucial role in generating force, maintaining joint
alignment, and promoting joint stability, thereby resulting in a reduction of postural sway and the risk
of instability. These effects occur as a result of increased motor unit recruitment and more optimal firing
patterns of the muscles involved in balance control. Consequently, postural stability improves through
more responsive motor control. The study emphasizes the significant relationship between lower
extremity muscle strength and postural stability. Appropriate resistance training facilitates
neuromuscular adaptations and enhances postural control, ultimately reducing the risk of injury and
falls. In addition, proprioceptive training improves the body’s ability in sensitivity to detect positional
changes. With optimal proprioceptive function and responsive motor control mediated by the
musculoskeletal system, elderly are able to generate more effective postural reactions. Thus, lower
extremity muscle strength is established as a key component in reducing postural instability (Svobodova
et al., 2025).

This study has several limitations to note. The assessment did not use a gold standard measurement
tool. The small sample size reduces statistical power and limits generalizability to wider populations.
Other factors that may influence lower extremity muscle strength and postural instability such as pain,
physical activity, cognitive function, coordination, proprioception, and vision were not fully considered.

4. Conclusion

Based on the research results and statistical analysis, it can be concluded that there is a significant
relationship between lower extremity muscle strength and postural instability in elderly. The stronger
lower extremity muscle strength, the lower the risk of postural instability in elderly. And the lower
extremity muscle strength contributes 69% to the occurrence of postural instability in elderly. Future
research are expected to be able to conduct research with larger samples, standardized tools, and broader
factor analysis are needed to provide stronger evidence. Residents in Nusaloka Residency, Tangerang
Selatan Based are expected to maintain or even increase lower extremity muscle strength through
regular exercise and active participation in daily physical activities, to improve balance and reduce
postural instability. The public health services are expected to provide education and information aimed
at increasing awareness of the importance of mantaining lower extremity muscle strength as a
preventive strategy to minimize the risk of falls in the elderly population.

References

Alghwiri, A. A., Alghadir, A. H., Al-Momani, M. O., & Whitney, S. L. (2016). The activities-specific
balance confidence scale and berg balance scale: Reliability and validity in Arabic-speaking
vestibular patients. Journal of Vestibular Research: Equilibrium and Orientation, 25(5-6).
https://doi.org/10.3233/VES-160568

Arifiati, R. F., Prasaja, P., & Kurniawan, H. (2024). Jalan Tendem Menurunkan Resiko Jatuh Lansia.
Jurnal Terapi Wicara Dan Bahasa, 2(2), 666—676. https://doi.org/10.59686/jtwb.v2i2.96

Baltich, J., Von Tscharner, V., & Nigg, B. M. (2015). Degradation of postural control with aging.
Proceedings of the Institution of Mechanical Engineers, Part H: Journal of Engineering in
Medicine, 229(9). https://doi.org/10.1177/0954411915596013

Bohannon, R. W., Bubela, D. J., Magasi, S. R., Wang, Y. C., & Gershon, R. C. (2010). Sit-to-stand test:
Performance and determinants across the age-span. Isokinetics and Exercise Science, 18(4).
https://doi.org/10.3233/IES-2010-0389

Borges, V. S., Silva, N. S., Malta, A. C., Xavier, N. C., & Bernardes, L. E. S. (2017). Falls, muscle
strength, and functional abilities in community-dwelling elderly women. Fisioterapia Em
Movimento, 30(2). https://doi.org/10.1590/1980-5918.030.002.a016

Chigira, Y. (2025). Aging-Related Changes in Muscle Strength : A Comparison Between Young and
Elderly Individuals. 1-5.

(Bening Rizqi Ramadhani et al. — Relationship between lower extremity muscle strength) 972



Proceedings International Conference on Health Science and Technology
Vol 1: September 24-25, 2025

de Maio Nascimento, M., Gouveia, B. R., Gouveia, E. R., Campos, P., Marques, A., & Ihle, A. (2022).
Muscle Strength and Balance as Mediators in the Association between Physical Activity and
Health-Related Quality of Life in Community-Dwelling Older Adults. Journal of Clinical
Medicine, 11(16). https://doi.org/10.3390/jcm11164857

Downs, S., Marquez, J., & Chiarelli, P. (2014). Normative scores on the Berg Balance Scale decline
after age 70 years in healthy community-dwelling people: A systematic review. Journal of
Physiotherapy, 60(2). https://doi.org/10.1016/j.jphys.2014.01.002

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).
https://doi.org/10.1111/jgs.15304

Henry, M., & Baudry, S. (2019). Age-related changes in leg proprioception: Implications for postural
control. Journal of Neurophysiology, 122(2), 525-538. https://doi.org/10.1152/jn.00067.2019

Ishigaki, E. Y., Ramos, L. G., Carvalho, E. S., & Lunardi, A. C. (2014). Effectiveness of muscle
strengthening and description of protocols for preventing falls in the elderly: A systematic review.
In Brazilian Journal of Physical Therapy (Vol. 18, Issue 2). https://doi.org/10.1590/S1413-
35552012005000148

Kodete, C. S., Thuraka, B., Pasupuleti, V., & Malisetty, S. (2024). Hormonal Influences on Skeletal
Muscle Function in Women across Life Stages: A Systematic Review. Muscles, 3(3), 271-286.
https://doi.org/10.3390/muscles3030024

LaRoche, D. P., Millett, E. D., & Kralian, R. J. (2011). Low strength is related to diminished ground
reaction forces and walking performance in older women. Gait and Posture, 33(4).
https://doi.org/10.1016/j.gaitpost.2011.02.022

Li, Y., Tian, X., Luo, J., Bao, T., Wang, S., & Wu, X. (2024). Molecular mechanisms of aging and anti-
aging strategies. Cell Communication and Signaling , 22(1), 1-24. https://doi.org/10.1186/s12964-
024-01663-1

Magalhées, G. V., Razuk, M., Vieira, L. A., & Rinaldi, N. M. (2022). Postural control performance of
active and inactive older adults assessed through postural tasks with different levels of difficulty.
Motriz. Revista de Educacao Fisica, 28. https://doi.org/10.1590/S1980-657420220015421

Masitha, S. (2022). Hubungan Antara Kekuatan Otot Ekstremitas Bawah dan Fungsi Kognitif dengan
Keseimbangan Tubuh pada Lanjut Usia. Cerdika: Jurnal Ilmiah Indonesia, 2(8).
https://doi.org/10.36418/cerdika.v2i8.423

Muir, S. W., Berg, K., Chesworth, B., Klar, N., & Speechley, M. (2010). Balance impairment as a risk
factor for falls in community-dwelling older adults who are high functioning: A prospective study.
Physical Therapy, 90(3). https://doi.org/10.2522/ptj.20090163

Munawarah, M., & Nurhalimah. (2020). Hubungan Antara Panjang Langkah Dengan Keseimbangan
Dinamis Pada Pasien Lanjut Usia Dengan Kondisi Knee Osteoarthritis (Oa) Grade li. Jurnal Ilmiah
Fisioterapi, 32—39.

Murata, J., Murata, S., Horie, J., Ohtao, H., & Miyazaki, J. (2012). Relationship between orthostatic
blood pressure changes and postural sway when standing up from a chair in older adult females.
International Journal of Gerontology, 6(3), 182—186. https://doi.org/10.1016/].ijge.2012.01.011

Paillard, T. (2017). Relationship between muscle function, muscle typology and postural performance
according to different postural conditions in young and older adults. In Frontiers in Physiology
(Vol. 8, Issue AUG). https://doi.org/10.3389/fphys.2017.00585

Phillips, A., Heier, M., Strobl, R., Linkohr, B., Holle, R., Peters, A., & Grill, E. (2019). Exposure to
anticholinergic and sedative medications using the Drug Burden Index and its association with
vertigo, dizziness and balance problems in older people — Results from the KORA-FF4 Study.
Experimental Gerontology, 124. https://doi.org/10.1016/j.exger.2019.110644

Prasetyo, A., & Indardi, N. (2014). Peningkatan Keseimbangan Postural Menggunakan Pengukuran
Berg Balance Scale (Bbs) Pada Lansia Di Sasana Panti Mulyo Sragen. Journal of Sport Sciences
and Fitness, 4(1), 1-10.

Reid, K. F., Pasha, E., Doros, G., Clark, D. J., Patten, C., Phillips, E. M., Frontera, W. R., & Fielding,
R. A. (2014). Longitudinal decline of lower extremity muscle power in healthy and mobility-
limited older adults: Influence of muscle mass, strength, composition, neuromuscular activation
and single fiber contractile properties. European Journal of Applied Physiology, 114(1).

(Bening Rizqi Ramadhani et al. — Relationship between lower extremity muscle strength) 973



Proceedings International Conference on Health Science and Technology
Vol 1: September 24-25, 2025

https://doi.org/10.1007/s00421-013-2728-2

Rubenstein, L. Z. (2006). Falls in older people: Epidemiology, risk factors and strategies for prevention.
Age and Ageing, 35(SUPPL.2). https://doi.org/10.1093/ageing/afl084

Sarabon, N., Panjan, A., & Latash, M. (2013). The effects of aging on the rambling and trembling
components of postural sway: Effects of motor and sensory challenges. Gait and Posture, 38(4).
https://doi.org/10.1016/j.gaitpost.2013.02.007

Sari, M. E., Komalasari, D. R., -, W., & Naufal, A. F. (2022). HUBUNGAN KEKUATAN OTOT
EKSTREMITAS BAWAH, FUNGSI KOGNITIF DAN KESEIMBANGAN TUBUH PADA
LANJUT USIA DI DAERAH RURAL, SURAKARTA. Physio Journal, 2(2), 61-74.
https://doi.org/10.30787/phyjou.v2i2.894

Svobodova, L., Sebera, M., Voditka, T., Svobodova, A., Hordkové, A., Stratarovéa, N., Svobodova, S.,
Eclerova, V., Vespalec, T., Kasovi¢, M., Paludo, A. C., Bienertova-Vasku, J., & Gimunova, M.
(2025). The effect of 12-week long exercise intervention, and 2-weeks of detraining period on
lower limbs strength parameters and postural stability in older adults: a linear mixed model
analysis. BMC Geriatrics, 25(1), 1-12. https://doi.org/10.1186/s12877-025-05970-1

Wang, J., Li, Y., Yang, G. Y., & Jin, K. (2025). Age-Related Dysfunction in Balance: A Comprehensive
Review of Causes, Consequences, and Interventions. Aging and Disease, 16(2), 714-737.
https://doi.org/10.14336/AD.2024.0124-1

Yang, K., Yang, S., Chen, Y., Cao, G., Xu, R,, Jia, X., Hou, L., Li, J,, Bi, C., & Wang, X. (2023).
Multimorbidity Patterns and Associations with Gait, Balance and Lower Extremity Muscle
Function in the Elderly: A Cross-Sectional Study in Northwest China. International Journal of
General Medicine, Volume 16(July), 3179-3192. https://doi.org/10.2147/ijgm.s418015

Yuan, S., & Larsson, S. C. (2023). Epidemiology of sarcopenia: Prevalence, risk factors, and
consequences. In Metabolism: Clinical and Experimental (Vol. 144).
https://doi.org/10.1016/j.metabol.2023.155533

Yuliadarwati, N. M., Navila, D. S., & Rahmanto, S. (2021). Hubungan Indeks Massa Tubuh (Obesitas)
Dengan Keseimbangan Dinamis Pada Lansia Di Posyandu Lansia. Jurnal Sport Science, 11(2),
100. https://doi.org/10.17977/um057v11i2p100-105

(Bening Rizqi Ramadhani et al. — Relationship between lower extremity muscle strength) 974



