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ABSTRACT 

Dynamic balance has been widely associated with fall risk among older adults and is 
commonly positioned as a predictor of fall events. However, its role as an indicator of 
functional mobility quality has received comparatively less attention. In addition, 
chronological age and sex are frequently considered in the evaluation of mobility 
performance, even though it does not always accurately represent an individual’s actual 
functional condition. This study aimed to examine the associations of age, sex, and 
postural alignment with dynamic balance among community-dwelling older adults. An 
analytical observational study with a cross-sectional design was conducted involving 28 
older adults attending a community elderly health post in Bangunrejo, Kricak, Tegalrejo, 
Yogyakarta. From all individuals who met the initial inclusion criteria, only participants 
with complete data were included in the final analysis. Age and sex were recorded as 
demographic characteristics, postural alignment was assessed using the Reedco Posture 
Score, and dynamic balance was evaluated using the Timed Up and Go (TUG) test. Data 
analysis was performed using Spearman’s correlation. The results showed that age (ρ = 
0.207; p = 0.291) and sex (ρ = −0.111; p = 0.575) were not significantly associated with 
TUG performance. In contrast, postural alignment demonstrated a significant negative 
association with TUG time (ρ = −0.411; p = 0.030), indicating that better postural quality 
was related to superior functional mobility. This study concludes that, among 
community-dwelling older adults, dynamic balance more strongly reflects functional 
condition influenced by postural alignment rather than demographic factors, 
highlighting the importance of simple functional assessments in the evaluation of 
mobility in older populations. 
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INTRODUCTION 
Indonesia is experiencing a demographic shift, with a growing proportion 

of people aged 60 and above. In 2023, national data show that over 11% of the 
population were older adults, a figure expected to increase significantly in the 

Creative Commons Attribution-ShareAlike 4.0 International License: 
https://creativecommons.org/licenses/by-sa/4.0/ 

108 

https://nawalaeducation.com/index.php/O/index
https://doi.org/10.62872/ah5g1s75
mailto:Itsnarosyada19@gmail.com
https://creativecommons.org/licenses/by-sa/4.0/


Oshada, Vol. 3 No.1, February 2026. 109  

coming decades (kementrian PPN/ BAPPENAS, 2022). This shift poses important 
public health challenges, especially regarding fall-related incidents among 
seniors. While detailed national data on falls among older Indonesians are 
limited, the 2018 National Basic Health Research identified falls as a leading cause 
of injury across all age groups. Globally, about one in three people aged 65 or 
older experiences at least one fall each year (Kemenkes.RI, 2019; World Health 
Organization, 2007). Falls among older adults can lead to severe injuries, loss of 
independence, and higher mortality risk (Vaishya & Vaish, 2020). Consequently, 
maintaining balance is essential for fall prevention in aging populations. 
Therefore, maintaining balance function is a critical component of fall prevention 
in aging populations. 

Dynamic balance means the ability to maintain posture while moving or 
adjusting to changes in bodily position. This ability is essential for older persons 
since it helps them stay independent and reduces their risk of falling. As people 
age, their dynamic balance gradually declines, owing to physiological changes 
such as diminished muscle strength, vestibular difficulties, and slower cerebral 
processing (Lin et al., 2024). These conditions can result in delayed motor 
responses and decreased movement coordination, reducing dynamic balance 
performance. Tor reactions and reduced movement coordination compromise 
dynamic balancing performance (Gale et al., 2016; Johansson et al., 2016; Ko & 
Park, 2021; Shieh et al., 2023) 

However, the evidence for sex-related differences in balance among older 
persons is inconsistent. While some studies suggest that women are more 
vulnerable, others show that men and women have comparable balance 
performance and fall risk, implying that sex alone is not a reliable predictor of 
balance deterioration (Gade et al., 2021). These disparate findings suggest that 
sex-related effects on dynamic balance may be influenced by interactions with 
other individual factors, particularly neuromuscular and sensory alterations 
associated with aging. 

Postural alignment has also been identified as a factor impacting balance 
performance in older persons. Structural postural abnormalities, such as thoracic 
hyperkyphosis, are typical as people age due to spinal degeneration and 
intervertebral disc modifications (Koelé et al., 2020). Although some studies have 
found links between altered postural alignment and poor balance control, others 
have not, particularly when dynamic balance is measured using functional 
clinical tests rather than instrumented posturographic methods (Lin et al., 2024). 
These contradictory findings indicate that the role of postural alignment in 
dynamic balance regulation in older persons is uncertain. 

Notably, past research has mostly looked at age, gender, and postural 
alignment as distinct criteria, without considering their combined impact on 
dynamic balance performance. Furthermore, empirical information from 
community-dwelling older populations in low and middle-income countries, 
including Indonesia, is limited. This gap emphasizes the importance of an 
integrative analytical approach that takes into account various individual factors 
within a single framework. As a result, the current study seeks to evaluate the 
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concomitant effects of chronological age, gender, and postural alignment on 
dynamic balance among community-dwelling older persons. By combining these 
elements, this study hopes to offer new empirical information to inform targeted 
fall prevention measures such as balance training and postural correction 
programs. 

 
METHODS 

An analytical observational study with a cross-sectional design was carried out 
among community-dwelling older individuals enrolled at the Elderly Posyandu in 
Bangunrejo, Kricak, Yogyakarta. The study population consisted of 28 elderly people 
who were chosen based on predetermined inclusion criteria. Data were collected as 
primary data through direct on-site assessments, with the researcher personally 
involved in the measurements. 

Demographic information, such as chronological age and gender, was collected 
at the time of assessment. Postural alignment data were gathered using the Reedco 
Posture Score, which assesses standing posture across different anatomical segments. 
All posture measurements were conducted directly by the researcher using standardized 
observation protocols. The Time Up and Go (TUG) test was used to examine dynamic 
balance. Participants were told to stand up from a seated position, walk three meters, 
turn around, return to their chair, and sit down at a comfortable and safe speed. The 
researcher measured the entire time it took to complete the task in seconds. 

Data analysis was carried out utilizing statistical tools. Descriptive statistics were 
employed to summarize participant characteristics. A Spearman rank correlation 
analysis was used to investigate the associations between chronological age and TUG 
performance, as well as postural alignment scores and TUG performance. Independent 
statistical tests were used to compare the dynamic balancing performances of male and 
female individuals. In addition, a simple linear regression analysis was used to 
determine the impact of age on dynamic balance outcomes. Statistical significance was 
defined as a p-value less than 0.05. 

 
RESULT AND DISCUSSION 

1. Participant characteristics 
This study had 28 participants, and all collected data were analyzed 

(valid N listwise = 28). The participants had a mean age of 69.32 ± 6.79 years, 
ranging from 60 to 86 years. The gender distribution was evenly balanced, 
with 14 men (50.0%) and 14 women (50.0%). 

Participants had a mean BMI of 24.18 ± 4.45 kg/m², ranging from 15 
to 35 kg/m², showing a wide range of nutritional status from underweight 
to obesity. The average BMI score was 2.82 ± 0.67, indicating that the majority 
of participants were overweight or somewhat obese. None of the individuals 
used assistive mobility aids, as evidenced by equal minimum and maximum 
values (1.00 ± 0.00). This finding shows that the usage of assistive devices 
was consistent throughout the sample and did not add to participant 
variability. 
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2. Correlation between age and TUG 
The Spearman's Rho technique was used to perform the correlation 

study. The study found a weak positive correlation between age and Timed 
Up and Go Test (TUG) performance (ρ = 0.207; p = 0.291). These findings 
show that age was not substantially connected with TUG performance 
among the participants in this study. 

The findings of this study show that chronological age is not the only 
factor influencing functional quality in older persons. Clinically, the Timed 
Up and Go (TUG) test indicates the integration of several physiological 
function components, such as muscle strength, postural control, cognitive 
reaction, and motor task coordination. Individuals of similar chronological 
ages may display varying levels of independence and movement speed. 
These findings support the view that reductions in mobility in older adults 
are best characterized through a multifaceted approach rather than using 
chronological age as a single indicator. 

These findings are consistent with previous scientific research that 
demonstrates the importance of physical activity in maintaining 
neuromuscular quality in older persons.(Kao et al., 2024). Physically active 
older persons have been shown to have a slower rate of motor unit loss, less 
degeneration of type II muscle fibers, and better overall neuromuscular 
condition than sedentary older adults. Such adaptation mechanisms provide 
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important functional advantages, particularly for physical tasks that require 
body transitions, movement speed and accuracy, and postural stability. 
(O’Bryan & Hiam, 2022). 

Furthermore, physical exercise has been linked to reduced muscle 
fiber denervation and improved muscle function. Consistent physical 
exercise, including daily activities, stimulates the neuromuscular system 
repeatedly, hence preserving neural-muscular connection. These adaptive 
systems help older persons maintain more efficient muscle contraction and 
motor control, slowing the pace of deterioration in walking ability and other 
aspects of dynamic balance. (O’Bryan & Hiam, 2022; Wang et al., 2022). 

Based on these findings, mobility decline in older adults is more 
appropriately interpreted using a multifactorial framework rather than 
attributing it solely to chronological age. Therefore, physical activity may be 
regarded as a primary protective factor in preserving motor function, 
independence, and overall quality of life in the older population. 

 

 

3. Correlation between postural alignment and TUG 
Analysis using Spearman’s correlation demonstrated a moderate, 

statistically significant negative association between Timed Up and Go 
(TUG) scores and postural control as assessed by the Reedco category (ρ = 
−0.411; p = 0.030). These results indicate that higher Reedco postural 
assessment scores are associated with shorter TUG completion times, 
reflecting better functional mobility performance among older adults. 
Conversely, lower Reedco scores are related to longer TUG times, indicating 
reduced mobility capacity due to poorer postural control. 

Clinically, these findings suggest that functional capacity as reflected 
by the Reedco Postural Test contributes meaningfully to mobility 
performance, independent of chronological age. This supports the view that 
walking ability and other aspects of dynamic balance in older adults are more 
strongly influenced by neuromuscular condition and the level of daily 
physical activity than by age alone (Sedaghati et al., 2022; Shen et al., 2023; 
Streckmann et al., 2022). Furthermore, the Reedco Postural Test may be 
considered a relevant functional indicator for predicting the risk of mobility 
limitations in the older population. 



Oshada, Vol. 3 No.1, February 2026. 113  

 

 

4. Sex differences in TUG performance 
The analysis was conducted using Spearman’s correlation and 

demonstrated a weak, negative, and statistically non-significant association 
between Timed Up and Go (TUG) scores and gender (ρ = −0.111; p = 0.575). 
These findings indicate that the relationship between gender and functional 
mobility performance is minimal in the studied population. 

From a clinical perspective, this result suggests that functional 
mobility ability in older adults, as measured by the TUG test, is relatively 
comparable between men and women. Gender does not appear to be a 
primary determinant in the assessment of mobility performance. Evidence 
from existing research suggests that biological sex does not play a substantial 
role in determining Timed Up and Go (TUG) performance when functional 
characteristics are taken into account (Almajid & Keshner, 2019; Benavent- 
Caballer et al., 2016; Ibrahim et al., 2017; Nightingale et al., 2019). Differences 
in TUG completion time between older men and women are generally small. 
indicating that functional mobility outcomes assessed by TUG tend to be 
comparable across sexes in later life. This finding highlights that variability 
in mobility performance is more closely related to functional determinants 
rather than sex-related factors. In particular, postural control, neuromuscular 
function, balance capacity, muscle performance, and habitual physical 
activity appear to exert a greater influence on dynamic mobility tasks than 

gender alone. Consistent with this perspective, the present study identified 
only a weak and non-significant association between gender and TUG 
performance, reinforcing the view that gender should not be considered a 
primary determinant in the assessment of functional mobility among older 
adults, while greater emphasis should be placed on modifiable functional 
factors that more directly reflect the mechanisms underlying mobility and 
functional independence. 
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CONCLUSION 
The present study demonstrates that postural control, as assessed by 

the Reedco Postural Test, is meaningfully associated with functional mobility 
performance in older adults, as reflected by Timed Up and Go (TUG) 
completion time. Higher postural control scores were consistently related to 
better mobility outcomes, whereas chronological age and gender showed 
limited influence on TUG performance. These findings reinforce the 
perspective that functional mobility in later life is primarily determined by 
neuromuscular condition, dynamic balance, and habitual physical activity 
rather than demographic characteristics alone. Accordingly, the Reedco 
Postural Test may serve as a clinically relevant functional indicator for 
identifying mobility limitations and potential fall risk among older adults, 
supporting its use as a complementary assessment tool in geriatric functional 
evaluation. 

 
ACKNOWLEDGMENTS 

The authors would like to express their sincere appreciation to all older 
adults who voluntarily participated in this study. Gratitude is also extended to 
the community health workers and local institutions for their assistance during 
data collection. The authors acknowledge the support of colleagues and 
academic staff who provided valuable input throughout the research process. 
Their cooperation and contributions were essential to the completion of this 
study. 

 
 

REFERENCES 
Almajid, R., & Keshner, E. (2019). Role of Gender in Dual-Tasking Timed Up and 

Go Tests: A Cross-Sectional Study. Journal of Motor Behavior, 51(6), 681–689. 
https://doi.org/10.1080/00222895.2019.1565528 

Benavent-Caballer, V., Sendín-Magdalena, A., Lisón, J. F., Rosado-Calatayud, P., 
Amer-Cuenca, J. J., Salvador-Coloma, P., & Segura-Ortí, E. (2016). Physical 
factors underlying the Timed “Up and Go” test in older adults. Geriatric 

Nursing, 37(2), 122–127. https://doi.org/10.1016/j.gerinurse.2015.11.002 

https://doi.org/10.1080/00222895.2019.1565528
https://doi.org/10.1016/j.gerinurse.2015.11.002


Oshada, Vol. 3 No.1, February 2026. 115  

Gade, G. V., Jørgensen, M. G., Ryg, J., Masud, T., Jakobsen, L. H., & Andersen, S. 
(2021). Development of a Multivariable Prognostic PREdiction Model for 1- 
year Risk of FALLing in Community-dwelling Older Adults in a Non-clinical 

Setting (PROTOCOL). BMC Geriatrics, 21, 1–12. 

https://clinicaltrials.gov/ct2/show/NCT03608709 
Gale, C. R., Cooper, C., & Sayer, A. A. (2016). Prevalence and risk factors for falls 

in older men and women: The English longitudinal study of ageing. Age and 

Ageing, 45(6), 789–794. https://doi.org/10.1093/ageing/afw129 
Ibrahim, A., Singh, D. K. A., & Shahar, S. (2017). ‘Timed Up and Go’ test: Age, 

gender and cognitive impairment stratified normative values of older adults. 

PLoS ONE, 12(10). https://doi.org/10.1371/journal.pone.0185641 

Johansson, J., Nordström, A., & Nordström, P. (2016). Greater Fall Risk in Elderly 
Women Than in Men Is Associated With Increased Gait Variability During 

Multitasking. Journal of the American Medical Directors Association, 17(6), 535– 
540. https://doi.org/10.1016/j.jamda.2016.02.009 

Kao, C. I., Liau, B. Y., & Kuo, F. C. (2024). Measures of Gait Complexity during 
the Timed Up-and-Go Test in Older Adults with Vertebral Compression 

Fracture. Journal of Medical and Biological Engineering, 44(4), 565–574. 

https://doi.org/10.1007/s40846-024-00885-5 

Kemenkes.RI. (2019). Riset Kesehatan Dasar 2018. Lembaga Penerbit 
BALITBANGKES. 

kementrian PPN/ BAPPENAS. (2022). penduduk berkualitas menuju Indonesia emas 
2045. 

Ko, J., & Park, Y. M. (2021). Menopause and the loss of skeletal muscle mass in 
women. Iranian Journal of Public Health, 50(2), 413–414. 
https://doi.org/10.18502/ijph.v50i2.5362 

Koelé, M. C., Lems, W. F., & Willems, H. C. (2020). The Clinical Relevance of 
Hyperkyphosis: A Narrative Review. Frontiers in Endocrinology, 11(January), 
1–7. https://doi.org/10.3389/fendo.2020.00005 

Lin, T., Cheng, L., Chen, C., Pan, W., Tan, Y., Chen, S., & Wang, F. (2024). Age- 
Related Influence on Static and Dynamic Balance Abilities : An Inertial 
Measurement Unit-Based Evaluation †. 1–20. 

Nightingale, C. J., Mitchell, S. N., & Butterfield, S. A. (2019). Validation of the 
timed up and go test for assessing balance variables in adults aged 65 and 

older. Journal of Aging and Physical Activity, 27(2), 230–233. 

https://doi.org/10.1123/japa.2018-0049 
O’Bryan, S. J., & Hiam, D. (2022). The benefits of physical activity on 

neuromuscular structure and function in old age. In Journal of Physiology (Vol. 

600, Number 10, pp. 2283–2285). John Wiley and Sons Inc. 
https://doi.org/10.1113/JP283102 

Paolucci, T., Pezzi, L., Verde, R. La, Bellomo, R., & Saggini, R. (2021). The Focal 

Mechanical Vibration for Balance Improvement in Elderly – A Systematic Review. 
2009–2021. 

Sarto, F., Pizzichemi, M., Chiossi, F., Bisiacchi, P. S., Franchi, M. V., Narici, M. V., 
Monti, E., Paoli, A., & Marcolin, G. (2022). Physical active lifestyle promotes 

https://clinicaltrials.gov/ct2/show/NCT03608709
https://doi.org/10.1093/ageing/afw129
https://doi.org/10.1371/journal.pone.0185641
https://doi.org/10.1016/j.jamda.2016.02.009
https://doi.org/10.1007/s40846-024-00885-5
https://doi.org/10.18502/ijph.v50i2.5362
https://doi.org/10.3389/fendo.2020.00005
https://doi.org/10.1123/japa.2018-0049
https://doi.org/10.1113/JP283102


116 Oshada, Vol. 3 No.1, February 2026  

(Itsna Rosyada¹, Elsaverina Saraswati², Fahrun Nisa Sofiyah Khasanah³) 

 

 

static and dynamic balance performance in young and older adults. Frontiers 
in Physiology, 13(August), 1–7. https://doi.org/10.3389/fphys.2022.986881 

Sedaghati, P., Ahmadabadi, S., & Goudarzian, M. (2022). Evaluation of the 
durable effects of corrective exercises on the postural alignment and stability 

in hyperkyphotic elderly with a history of falls. BMC Geriatrics, 22(1). 

https://doi.org/10.1186/s12877-022-03210-4 
Shen, Y., Shi, Q., Nong, K., Li, S., Yue, J., Huang, J., Dong, B., Beauchamp, M., & 

Hao, Q. (2023). Exercise for sarcopenia in older people: A systematic review 

and network meta-analysis. In Journal of Cachexia, Sarcopenia and Muscle (Vol. 

14, Number 3, pp. 1199–1211). John Wiley and Sons Inc. 
https://doi.org/10.1002/jcsm.13225 

Shieh, A., Karlamangla, A. S., Karvonen-Guttierez, C. A., & Greendale, G. A. 
(2023). Menopause-Related Changes in Body Composition Are Associated 
With Subsequent Bone Mineral Density and Fractures: Study of Women’s 

Health Across the Nation. Journal of Bone and Mineral Research, 38(3), 395–402. 

https://doi.org/10.1002/jbmr.4759 
Streckmann, F., Balke, M., Cavaletti, G., Toscanelli, A., Bloch, W., Décard, B. F., 

Lehmann, H. C., & Faude, O. (2022). Exercise and Neuropathy: Systematic 

Review with Meta-Analysis. In Sports Medicine (Vol. 52, Number 5, pp. 1043– 

1065). Springer Science and Business Media Deutschland GmbH. 
https://doi.org/10.1007/s40279-021-01596-6 

Vaishya, R., & Vaish, A. (2020). Falls in Older Adults are Serious. Indian Journal of 
Orthopaedics, 54(1), 69–74. https://doi.org/10.1007/s43465-019-00037-x 

Wagner, A. R., & Merfeld, D. M. (2021). Measuring Vestibular Contributions to Age- 

Related Balance Impairment : 12(February), 1–18. 
https://doi.org/10.3389/fneur.2021.635305 

Wang, J., Li, Y., Yang, G., & Jin, K. (2025). Age-Related Dysfunction in Balance : A 

Comprehensive Review of Causes , Consequences , and Interventions. 16(2), 714– 
737. 

Wang, S., Pai, Y. C., & Bhatt, T. (2022). Neuromuscular mechanisms of motor 
adaptation to repeated gait-slip perturbations in older adults. Scientific 

Reports, 12(1). https://doi.org/10.1038/s41598-022-23051-w 
World Health Organization. (2007). WHo Global report on falls Prevention in older 

Age. In World Health Organization. WHO Press. 

https://doi.org/10.3389/fphys.2022.986881
https://doi.org/10.1186/s12877-022-03210-4
https://doi.org/10.1002/jcsm.13225
https://doi.org/10.1002/jbmr.4759
https://doi.org/10.1007/s40279-021-01596-6
https://doi.org/10.1007/s43465-019-00037-x
https://doi.org/10.3389/fneur.2021.635305
https://doi.org/10.1038/s41598-022-23051-w

