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Abstract  Walking balance impairment is one of the 

leading causes of fall risk in the elderly. Aging-induced 

musculoskeletal degeneration and body composition 

changes are hypothesized to influence balance and increase 

fall incidence. This study investigates the relationship 

between Body Mass Index (BMI), age, and fall risk on 

walking balance among the elderly. This cross-sectional 

study involved 55 elderly participants in Sragen, Indonesia, 

recruited through total sampling based on the complete list 

of the elderly at Jatisari Village Health Post. Measurements 

included BMI (using digital scale and stadiometer), fall risk 

(Morse Fall Scale), and walking balance (8-Foot Up and 

Go Test). Data were analyzed using multiple linear 

regression to assess individual and simultaneous effects of 

independent variables. A significant negative relationship 

was found between BMI and walking balance (t = -2.124, 

p = 0.039), age and walking balance (t = -3.641, p = 0.001), 

and fall risk and walking balance (t = -2.140, p = 0.037). 

Simultaneously, BMI, age, and fall risk significantly 

affected walking balance (F = 9.770, p < 0.001). The model 

explained 35.3% of the variance in balance scores (R² = 

0.353). Higher BMI, older age, and increased fall risk are 

significantly associated with poorer walking balance in the 

elderly. These findings emphasize the need for targeted 

interventions by healthcare providers, community health 

centers, and elderly organizations to enhance mobility and 

reduce fall risk in aging populations. 

Keywords  Body Mass Index, Age, Fall Risk, Walking 

Balance, Elderly, Indonesia 

1. Introduction

The aging population globally presents substantial 

public health challenges, especially concerning mobility 

and independence. The World Health Organization (WHO) 

defines elderly individuals as those aged 60 years and 

above. According to Indonesia’s national statistics [1], 

11.75% of the population comprises elderly individuals, 

with women outnumbering men and most residing in urban 

areas. Aging is associated with physiological and 

morphological degeneration, particularly in the 

musculoskeletal and nervous systems, impacting postural 

control and walking balance. Reduced sensory input, 

decreased muscle strength, and impaired neuromuscular 

coordination contribute to increased fall risk, one of the 

primary causes of disability and mortality among the 

elderly. 

This study focuses on three critical variables: Body Mass 

Index (BMI), age, and fall risk, examining their individual 

and combined effects on walking balance. While previous 

studies suggest a link between increased BMI and impaired 

balance due to excess fat infiltration in muscle tissues, age-

related muscle atrophy also plays a crucial role. 

Furthermore, a history of falls often leads to fear of 

movement and further functional decline. According to 

data from the Sragen Health Office in 2023, the prevalence 

of falls in the elderly in the Karangjati area reached 18.5%, 

with Jatisari Village as one of the villages with the highest 

number of elderly people. This figure shows that falls are 

an important public health problem in the area. Several 
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previous studies have reported that obesity, old age, and a 

history of falls make a major contribution to decreased 

walking balance in the elderly. However, related research 

is still limited in the local context of Indonesia, especially 

in rural areas. This study aims to analyze the relationship 

between Body Mass Index (BMI), age, and the risk of 

falling on the walking balance of the elderly in Jatisari 

Village, Karangjati, Sragen, Indonesia 

2. Materials and Methods

2.1. Study Design and Setting 

This research employed an observational analytic design 

with a cross-sectional approach. Data were collected in 

November 2024 in Jatisari Village, Karangjati, Indonesia. 

2.2. Participants 

This study aims to analyze the relationship between 

Body Mass Index (BMI), age, and the risk of falling on the 

walking balance of the elderly in Jatisari Village, 

Karangjati, Sragen, Indonesia. Inclusion criteria included 

being ambulatory, cognitively intact, and willing to provide 

informed consent. Exclusion criteria included acute illness 

or inability to perform functional tests, which are verified 

by the physiotherapist through a simple physical 

examination (short standing and walking tests). Cognitive 

status was assessed using the Mini Mental State 

Examination (MMSE), with a score of ≥24 as an inclusion 

criterion. This research has received ethical approval from 

the DR. Moewardi General Hospital Surakarta (No: 

2.612/XI/HRE/2024). All respondents signed informed 

consent before participating in the study. 

2.3. Measurements 

- Body Mass Index (BMI): Calculated as weight (kg) 

divided by height squared (m²), classified according 

to the Asia-Pacific BMI guidelines (underweight: 

<18.5, normal: 18.5–22.9, overweight: 23–24.9, 

obese: ≥25). Weight was measured using an Omron 

brand digital scale with an accuracy of 0.1 kg and 

height was measured using a GEA Medical brand 

stadiometer. 

- Fall Risk: Assessed using the Morse Fall Scale, 

covering history of falls, secondary diagnosis, 

ambulatory aid use, IV therapy, gait, and mental status. 

Scores range from 0–125; scores >45 indicate high 

risk. 

- Walking Balance: Measured using the 8-Foot Up and 

Go Test. Participants were instructed to stand from a 

seated position, walk 2.4 meters, return, and sit down. 

Times <9 seconds indicated good balance; >9 seconds 

indicated poor balance. 

2.4. Data Analysis 

Data were analyzed using SPSS v25. Normality was 

assessed using the Shapiro-Wilk test. Linear regression 

(simple and multiple) was conducted to identify 

associations between independent variables (BMI, age, fall 

risk) and the dependent variable (walking balance). A p-

value <0.05 was considered statistically significant. 

3. Results

A total of 55 elderly participants were included in this 

study. The characteristics of the participants were analyzed 

based on age, BMI category, gender, fall risk, and walking 

balance scores. Descriptive statistics showed that most 

participants were in the 60–69 age group and 

predominantly female. The following is an explanation of 

the characteristics of the respondents which can be seen in 

Table 1. Based on the classification of the elderly 
according to the World Health Organization [2], the age 
groups are divided into four categories, namely 50-59 
years (middle-aged), 60-74 years (young-old), 75-89 
years (old-old), and 90 years and above (very old).

Table 1.  Subject Characteristic 

Classification Frequency % 

Age (years) 

50 - 59 23 41.8 

60 - 74 28 50.9 

75 - 89 3 5.5 

> 90 1 1.8 

Gender 

Male 22 40 

Female 33 60 

BMI 

Underweight 12 21.8 

Normal 20 36.4 

Overweight 7 12.7 

Obesity I 16 29.1 

Risk of Fall 

Low Risk 19 34.5 

Medium Risk 19 34.5 

High Risk 17 30.9 

Walking Stability 

Unstable 38 69.1 

Stable 17 30.9 
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The subjects of the study were mostly elderly people: 28 

people (50.9%), middle-aged elderly people: 23 people 

(41.8%), old elderly people: 3 people (5.5%), and the rest 

were elderly with very old age: 1 person (1.8%). The 

subjects of the study were mostly male (22, 40.0%) and 
female (33, 60.0%). Therefore, it can be concluded that 

the majority of  respondents based on gender were female. 

In the underweight category, there were 12 people 

(21.8%); in the normal category, there were 20 people 

(36.4%); in the overweight category, there were 7 people 

(12.7%); and for the obesity I category, there were 16 

people (29.1%). In this study, the subjects were mostly in 

the normal category as many as 20 people (36.4%). The 

low fall risk category had 19 people (34.5%), the 

moderate fall risk category had 19 people (34.5%), and 

the high fall risk category had 17 people (30.9%). The 

largest number of subjects was those with an unbalanced 

walking balance, namely 38 people (69.1%). 

The results of the 8-Foot Up and Go Test indicated that 

60% of participants had poor walking balance (>9 seconds), 

while 40% showed good balance (<9 seconds). BMI 

categories included underweight (5.5%), normal (30.9%), 

overweight (23.6%), and obese (40.0%). Fall risk was 

categorized using the Morse Fall Scale, where 65.5% had a 

moderate risk, and 20.0% had a high risk. Multiple linear 

regression analysis revealed significant relationships 

between the independent variables and walking balance. 

The regression model was statistically significant (F = 

9.770, p < 0.001) with R² = 0.353, indicating that BMI, age, 

and fall risk together explained 35.3% of the variance in 

walking balance performance. The standardized 

coefficients showed a negative and significant effect of 

BMI (β = -0.297, p = 0.039), age (β = -0.538, p = 0.001), 

and fall risk (β = -0.298, p = 0.037) on walking balance. 

This indicates that as each variable increases, the 

performance on the balance test worsens (i.e., longer time 

to complete the test). 

4. Discussion

This study found that BMI, age, and fall risk are 

significantly associated with walking balance in elderly 

individuals. The findings are consistent with previous 

research suggesting that aging and increased body mass 

negatively impact balance and mobility. Age-related 

muscle atrophy, loss of coordination, and changes in joint 

structure likely contribute to decreased dynamic balance. 

Our findings indicate that higher BMI, greater age, and 

elevated fall risk scores are each significantly associated 

with poorer walking balance among the elderly. In practical 

terms, participants with higher BMI or older age took 

longer to complete the 8-Foot Up and Go test, reflecting 

worse dynamic balance performance. All three variables 

emerged as independent predictors in the multiple 

regression model, which was statistically significant and 

explained roughly 35% of the variance in balance test times. 

In other research, it is suggested that while BMI, age, and 

fall risk are important factors, other unmeasured factors 

also contribute to balance (e.g. muscle strength, vision, 

medications), underscoring the multifactorial nature of 

balance control [3]. Notably, age had the largest 

standardized coefficient among the predictors, implying 

that advancing age exerted the strongest individual effect 

on balance decline in our cohort. This is consistent with the 

well-documented trend that the risk of balance impairment 

and falls increases with age [4]. 

Each predictor maintains significance even when 

considered together, indicating minimal redundancy 

between them. In other words, high BMI, older age, and a 

high Morse Fall Scale score each contributed unique 

information about balance ability. For example, even after 

accounting for age and fall risk, higher BMI was associated 

with slower gait and turn performance on the test (p = 

0.039). Similarly, the Morse Fall Scale – a composite 

measure of fall risk factors like prior falls and gait 

instability – remained a significant predictor (p = 0.037) 

when controlling for BMI and age. That all three factors are 

concurrently significant is somewhat noteworthy; we might 

have expected, for instance, that age and fall risk (which 

often increase together) could overshadow BMI. Instead, 

the results confirm our hypothesis that body composition, 

aging, and fall history each independently impair balance. 

The negative direction of the associations aligns with 

clinical intuition: as BMI increases, as one gets older, or as 

fall risk profile worsens, mobility declines correspondingly 

[5]. No counterintuitive trends were observed (e.g. there 

was no evidence that higher BMI could improve balance in 

this sample), which strengthens confidence in the validity 

of these results. 

It is also important to interpret the magnitude of these 

effects. The regression coefficients imply that an increase 

in BMI of one unit (kg/m²) or an additional year of age 

correlates with a measurable slowing in the Up and Go test 

time. While the changes per unit may be small, they 

accumulate: an elderly person at the high end of our BMI 

range and age range generally performed substantially 

worse on the balance test than a younger, normal-weight 

counterpart. In our data, a 10-year age difference (say 60 

vs 70) or a large BMI difference (e.g. 22 vs 32) 

corresponded to several seconds of slower performance. 

Such differences are clinically meaningful, as even a 1–2 

seconds increase on a timed get-up-and-go test can 

differentiate independent older adults from those at 

elevated fall risk. Moreover, the Morse Fall Scale score’s 

association with balance performance ties a higher risk 

classification to objectively worse mobility. For instance, 

participants classified as high fall-risk (MFS >45) 

generally had among the slowest times on the walking 

balance test. This convergence between an established fall 

risk index and an objective balance outcome lends 

credibility to both measures. In summary, the statistical 

results clearly support that higher BMI, older age, and 

greater fall risk are each significant detriments to walking 
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balance in the elderly, and together they partially explain 

why some individuals have impaired mobility. The strength 

of these associations, especially for age, is in line with 

expectations from geriatric physiology, confirming that 

these are key factors to consider in fall prevention efforts. 

Obesity has been shown to alter gait mechanics and 

reduce postural stability due to excess fat deposits 

interfering with muscle function. The current study 

confirms these findings by demonstrating a significant 

negative relationship between BMI and balance. 

Participants with higher BMI scores took longer to 

complete the walking test. Similarly, fall risk as measured 

by the Morse Fall Scale was a strong predictor of impaired 

balance. Elderly individuals with a history of falls or 

mobility limitations often develop fear of movement, 

further contributing to functional decline. This aligns with 

studies emphasizing fall prevention as a key strategy for 

improving the quality of life in older adults. The 

simultaneous effect of all three variables, BMI, age, and 

fall risk, suggests that a multifactorial approach is 

necessary in clinical assessment and intervention. 

Rehabilitation programs should address body composition 

management, balance training, and fall risk mitigation. 

This research has several limitations. First, the sample 

count is relatively small so the generalization of the results 

must be done carefully. Second, cross-sectional designs 

cannot prove causal relationships between variables. Third, 

other variables that have the potential to affect walking 

balance, such as muscle strength, vision status, drug use, 

and comorbid conditions, were not measured in this study. 

Further research is expected to use a larger sample with a 

longitudinal approach to confirm these results. 

4.1. Comparison with Previous Studies 

Our results corroborate and extend a growing body of 

literature linking age, adiposity, and fall risk with balance 

deficits in older adults. Numerous prior studies have 

reported that obesity and higher BMI are associated with 

impaired balance and a higher incidence of falls in the 

elderly [6]. Studies have demonstrated that obese older 

adults perform worse on balance assessments, such as the 

Timed Up and Go (TUG) test and the Berg Balance Scale 

(BBS), compared to their normal-weight counterparts. This 

decline in balance performance is attributed to decreased 

lower limb strength and impaired postural stability 

associated with obesity. Consequently, body mass index 

(BMI)-defined obesity is considered an independent risk 

factor for falls among the elderly [7]. Our study identified 

a significant inverse relationship between body mass index 

(BMI) and dynamic balance among older adults. This 

finding aligns with previous research indicating that 

community-dwelling elderly individuals with obesity have 

a 31% higher risk of experiencing falls compared to their 

healthy-weight counterparts. The increased fall risk 

associated with obesity is attributed to factors such as 

decreased postural stability, diminished muscle strength, 

and altered gait patterns. These results underscore the 

importance of monitoring and managing BMI in older 

populations to mitigate fall risk and promote better balance 

and mobility [8]. Research indicates that older adults with 

obesity who have experienced falls tend to lead more 

sedentary lifestyles and report higher levels of pain 

compared to their normal-weight counterparts. These 

factors—sedentary behavior and chronic pain—contribute 

to an increased risk of falls within this demographic. 

Addressing these issues through targeted interventions may 

help reduce fall risk among obese older individuals [9]. 

Research indicates that obesity in older adults is associated 

with decreased balance and mobility, leading to an 

increased risk of falls. A prospective study involving 5,834 

older men found that those with higher body mass index 

(BMI) had a significantly greater risk of falling. 

Specifically, men under the age of 80 with obesity 

exhibited up to a 92% higher fall risk compared to their 

normal-weight counterparts. This heightened risk is 

attributed to factors such as reduced postural stability and 

muscle strength associated with excess body weight [10]. 

Importantly, that study showed that adjusting for a dynamic 

balance test attenuated the BMI–falls association, 

suggesting that poor balance mediates the increased falls in 

those with higher BMI [11]. Our cross-sectional findings 

align with these results, reinforcing that excess body 

weight is linked to stability problems that manifest as 

slower gait and a higher propensity to fall. 

The strong influence of age on balance that we observed 

is also well substantiated by prior research. It is well known 

that the risk of falling rises exponentially with advancing 

age [12]. Epidemiological data indicate that around         

28–35% of adults over 65 experience falls each year, and 

this proportion increases to 32–42% after age 70 [13]. In 

our study, age had the largest standardized effect on 

balance, which is consistent with these statistics and with 

other studies showing age as one of the most consistent 

predictors of impaired balance and falls. A study focusing 

on adults aged 85 and older found that the increased 

incidence of falls in this age group is largely due to age-

related declines in overall health status. Notably, among 

individuals reporting excellent health, the risk of falling 

was not significantly higher than that of younger cohorts, 

suggesting that maintaining good health can mitigate fall 

risk in the oldest-old demographic [14]. Research indicates 

that among older adults who maintain excellent health, the 

incidence of falls does not significantly increase with age. 

A study found that healthy octogenarians did not 

experience falls more frequently than individuals in their 

60s, suggesting that overall health status plays a crucial role 

in fall risk, potentially mitigating the impact of advancing 

age [15]. This nuance suggests that chronological age per 

se is a proxy for cumulative declines in systems integrity – 

a concept supported by our interpretation that age-related 

changes (muscle, neurological, etc.) drive balance loss. Our 

findings confirm the pervasiveness of age effects 

documented by others: even within the relatively young-
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old group (our sample mean age was ~68), each additional 

year was associated with slower balance test performance, 

reinforcing that balance ability gradually erodes with age. 

Prior normative data on the Timed Up and Go test similarly 

show an increase in completion time with each successive 

age decade [16]. Thus, our age-related results concur with 

the consensus that aging diminishes postural control and 

increases fall susceptibility. 

We also found that a higher Morse Fall Scale score 

(indicating greater fall risk) was associated with worse 

balance performance. This observation is intuitive and 

aligns with earlier studies linking fall risk status or history 

of falls to objective mobility deficits. For example, 

previous research has noted that older adults with a history 

of multiple falls tend to have slower gait, poorer balance 

scores, and lower confidence in maintaining balance [17]. 

Our use of the Morse Fall Scale – which incorporates 

factors like prior falls, gait problems, and secondary 

diagnoses – captures many known risk factors. 

Correspondingly, those in our study with higher scores on 

this scale likely had underlying gait/balance impairments 

or frailty, which manifested as slower Up and Go times. 

This parallels findings by other authors that composite fall 

risk assessments correlate with performance measures. In a 

hospital setting comparison, the Morse Fall Scale has 

shown good predictive validity for identifying patients 

likely to fall, in part because it reflects gait instability. In 

the community, a high fall risk score often goes together 

with measurable deficits in balance and strength [18]. Our 

study’s demonstration that the Morse Fall Scale (MFS) is a 

strong predictor of impaired balance supports its broader 

validity, indicating that individuals classified as high risk 

by such tools indeed exhibit objectively worse dynamic 

balance. This finding aligns with studies emphasizing that 

those with a history of falls or fear of falling often exhibit 

reduced physical performance and mobility [19]. Thus, our 

findings agree with the literature that past falls and 

associated risk factors are harbingers of current balance 

problems and future falls. 

It is worth noting that some studies have explored 

interactions between these factors. Rodrigues et al. [20] 

recently reported that low lower-body strength is especially 

detrimental to balance in the presence of higher BMI – 

older adults with weak leg muscles had markedly slower 

Timed Up and Go times if they were also obese. This 

suggests obesity can exacerbate the impact of muscle 

weakness on balance. Although our study did not directly 

measure muscle strength, our results are consistent with the 

idea that high BMI and age (often accompanied by 

sarcopenia) together produce the worst balance outcomes. 

There is also evidence of sex-specific differences in how 

BMI relates to falls, with some research finding that obesity 

is a stronger falls risk factor in older women, whereas being 

underweight may pose a greater risk in older men [21]. Our 

sample was predominantly female, which may accentuate 

the observed BMI-balance relationship (since obese 

women tend to have a particularly high fall risk [21]. 

Overall, the congruence between our findings and those of 

previous studies from different populations (Asia, 

Australia, Europe, etc.) strengthens the external validity of 

our results. Research indicates that older age and excess 

body weight are significant risk factors for balance 

impairments and falls among older adults. Studies have 

shown that older individuals with obesity have a 31% 

higher risk of falls compared to their healthy-weight 

counterparts. Additionally, frailty has been significantly 

associated with an increased risk of falls in community-

dwelling middle-aged and older adults. Tools assessing fall 

history and frailty effectively identify individuals with poor 

dynamic balance, emphasizing the importance of 

comprehensive evaluations in fall prevention strategies 

[22]. 

Our study provides additional evidence within the 

Indonesian context, affirming the association between 

obesity and increased fall risk among older adults, and 

emphasizing the global relevance of these findings. A 

national population-based study in Indonesia reported that 

12.8% of adults aged 50 years and older experienced one 

or more fall-related injuries in the past two years. The study 

identified factors such as multiple chronic conditions, 

urinary problems, and functional disabilities as significant 

contributors to fall-related injuries. These findings align 

with international research, underscoring the importance of 

addressing obesity and related health issues to mitigate fall 

risk among the elderly worldwide [23]. 

4.2. Theoretical and Physiological Explanations 

The observed associations can be explained by known 

physiological and biomechanical effects of aging and 

adiposity on the balance system. Aging is accompanied by 

progressive degeneration in multiple systems essential for 

balance, including the musculoskeletal, nervous, and 

sensory systems [24]. As people age, they experience loss 

of muscle mass and strength (sarcopenia), reduced 

proprioception, slower reaction times, and impairments in 

vision and vestibular function [25]. These changes lead to 

decreased postural stability and longer response times to 

perturbations. Sarcopenia has been identified as a key 

contributor to balance deficits and is considered a 

modifiable risk factor for falls [26]. Age-related joint 

stiffness and degeneration, such as osteoarthritic changes 

in the knees and ankles, significantly impair mobility in 

older adults. Studies indicate that osteoarthritis is the most 

prevalent joint disease and a leading cause of disability in 

individuals over 65 years old. Our observation that 

increased age correlates with slower walking and 

diminished balance performance aligns with this 

physiological profile: older individuals often exhibit 

weaker leg muscles, reduced neuromuscular coordination, 

and a slower gait, resulting in prolonged times to complete 

mobility tasks. Additionally, the neural control of balance 

deteriorates with age, as the integration of visual, vestibular, 

and somatosensory inputs becomes less effective. This 
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decline in multisensory integration hinders efficient 

postural adjustments, leading to increased sway and 

instability. Consequently, aging lowers the threshold for 

balance failure; even minor challenges that younger 

individuals can manage may cause older adults to lose 

stability [27]. Age-related declines in multisensory 

integration impair the ability of older adults to efficiently 

correct their posture, leading to increased postural sway 

and instability. This diminished capacity to integrate visual, 

vestibular, and somatosensory inputs adversely affects 

balance control, thereby elevating the risk of falls among 

the elderly [28]. Age-related declines in balance control 

lower the threshold for maintaining stability, making older 

adults more susceptible to balance failures even under mild 

challenges that younger individuals can manage. This 

increased vulnerability is associated with age-related 

changes in sensory systems, including vision, vestibular, 

and proprioceptive functions, which impair the ability to 

maintain balance and respond to postural perturbations [29]. 

Thus, the negative impact of age on dynamic balance 

observed in our study is well explained by age-related 

physiological decline across multiple domains. 

Elevated BMI and obesity negatively affect balance 

through several mechanisms. Excess body weight, 

particularly in the form of adipose tissue, alters the 

biomechanics of movement and stance. Obesity shifts the 

body’s center of mass upward and forward due to fat 

accumulation in the abdomen and torso, which can make 

maintaining equilibrium more difficult during walking and 

turning [30]. Excess body weight increases the load on 

weight-bearing joints, leading to altered gait patterns such 

as shorter stride length, wider stance, and prolonged double 

support time. These biomechanical adaptations are less 

efficient and can compromise stability, thereby elevating 

the risk of falls in older adults [31]. Importantly, adiposity 

can interfere with muscle function both mechanically and 

metabolically: fat infiltrating into muscle can reduce 

contractile strength, and greater weight means the muscles 

must exert higher forces to achieve movement, effectively 

reducing relative strength [32]. This phenomenon, 

sometimes termed “sarcopenic obesity” when obesity 

coexists with low muscle mass, leaves individuals with 

insufficient strength-to-mass ratio to stabilize their bodies. 

For instance, an obese individual may have difficulty 

making quick postural adjustments because their muscles 

are working near maximum capacity for basic movements. 

Our results align with this, as participants with higher BMI 

had worse balance times, likely reflecting that their excess 

weight hampered their agility and muscle efficiency. There 

is also evidence that obesity can impair sensory feedback, 

which is critical to balance. Research has shown that obese 

individuals often have diminished proprioceptive acuity in 

the feet and ankles. One proposed mechanism is that a 

chronic overload of mechanoreceptors (pressure sensors) in 

the soles and joints from excess weight leads to 

desensitization over time. Thus, an obese elder might not 

detect subtle shifts in pressure or position, delaying 

corrective responses and increasing sway. In a post -

urography study, obese older adults exhibited greater sway 

(larger center-of-pressure excursions) under conditions 

challenging their balance, indicating impaired postural 

control [3]. The interplay of biomechanical load, 

diminished relative strength, and sensory deficits offers a 

theoretical framework for understanding why individuals 

with higher body mass index (BMI) in our study exhibited 

poorer dynamic balance. Notably, even moderate 

overweight can begin to affect balance; research has 

identified a U-shaped relationship between BMI and fall 

risk, indicating that both underweight and obese 

individuals face elevated risks, with the lowest risk 

observed in those with BMI values between 24.5 and 30.0. 

Underweight individuals may lack sufficient muscle 

reserve, while obese individuals encounter stability 

challenges due to factors such as increased postural sway 

and impaired balance [33]. In our sample, few were 

underweighted, and the trend was linear deterioration in 

balance with higher BMI, consistent with the 

predominantly overweight/obese range of our participants. 

The association between a history of falls or elevated fall 

risk and current balance impairments can be partially 

attributed to behavioral and psychological feedback loops. 

Older adults who have previously experienced falls often 

develop a fear of falling, leading to self-imposed activity 

restrictions. This avoidance behavior contributes to muscle 

deconditioning and a decline in physical function, further 

increasing frailty and the risk of subsequent falls [34]. This 

phenomenon, known as “post-fall syndrome” or fear of 

falling cycle, means that someone who has fallen before 

might limit their walking and exercise to feel safer, but this 

inactivity causes further loss of strength and balance 

proficiency [35]. Over time, they enter a frailer state with 

even a higher risk of falling again. In our context, those 

with high Morse Fall Scale scores likely limited people 

with prior falls or gait instability; these individuals may 

have already curtailed their mobility due to fear or 

underlying frailty, resulting in worse performance on the 

balance test. Additionally, certain components of the 

Morse scale (such as use of an assistive device or unsteady 

gait) directly indicate impaired balance. A person scoring 

high on that item has gait/balance problems, which 

explains their longer up-and-go times. From a 

physiological perspective, fear of falling can also manifest 

in cautious gait patterns – overly slow, stiff movements – 

that paradoxically reduce balance efficacy (because fluid, 

coordinated motions maintain stability better than hesitant 

ones) [35]. The interplay of fall risk factors is complex, as 

individuals who have experienced falls are often older and 

may present with chronic conditions or cognitive 

impairments that adversely affect balance. Chronic 

diseases such as diabetes mellitus, Parkinson’s disease, and 

hypertension are associated with gait and balance disorders, 

thereby increasing fall risk among older adults. 

Furthermore, cognitive impairments, including dementia 

and mild cognitive decline, have been identified as 
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independent risk factors for falls, due to their impact on 

attention, executive function, and the ability to navigate 

environmental hazards [36]. Thus, a high fall risk score is 

often a proxy for an accumulation of deficits (weak muscles, 

poor eyesight, slow reflexes), which aligns with worse 

balance. The interplay of physical and psychological 

factors means that fall history is both a consequence and a 

cause of balance impairment. Our findings underscore the 

interconnectedness of age-related and weight-related 

declines, aligning with theoretical models of frailty. 

Specifically, the combination of advancing age and 

increased body mass index (BMI) contributes to an initial 

fall or gait disturbance, which, if unaddressed, can initiate 

a feedback loop leading to further functional decline. This 

relationship is supported by studies indicating that both 

underweight and obesity are associated with an increased 

risk of frailty in community-dwelling older adults. 

Furthermore, research suggests that obesity exacerbates 

frailty, thereby elevating the risk of adverse outcomes, 

including falls. These findings highlight the importance of 

addressing both weight management and frailty in fall 

prevention strategies for the elderly [37]. In sum, the 

theoretical underpinnings of our findings rest on well-

established principles: aging degrades the systems that 

maintain balance, obesity imposes additional 

biomechanical and physiological strain on those systems, 

and having fallen before often leads to adaptations (both 

physical inactivity and caution) that worsen balance. These 

mechanisms collectively explain why the elderly 

participants in our study with advanced age, high BMI, or 

a high fall risk profile exhibited significantly poorer 

walking balance. 

4.3. Clinical and Public Health Implications 

Our study’s results carry important implications for 

clinical practice and public health strategies aimed at fall 

prevention in older adults. First and foremost, the findings 

underscore the value of routine screening and 

multifactorial assessment of fall risk in the elderly. 

Healthcare providers should regularly evaluate key risk 

indicators such as BMI, balance performance (e.g. via 

Timed Up and Go or similar tests), and fall history in their 

older patients [38]. Early identification of an older person 

who is overweight/obese with declining balance, or who is 

experiencing gait difficulties, allows for timely 

interventions before a serious fall occurs. For example, an 

older adult with poor Up and Go test results can be referred 

to physical therapy for balance and strength training. 

Likewise, an individual with a very high BMI could benefit 

from a weight management plan integrated with exercise. 

Our findings particularly highlight that even community-

dwelling seniors who appear functionally independent may 

harbor balance deficits related to age and BMI; thus, 

community screening events and primary care check-ups 

should include simple balance tests and weight checks as 

part of geriatric risk assessment [17]. 

Given that we identified multiple independent risk 

factors, an interdisciplinary, multidomain intervention 

approach is recommended to address all contributing 

factors. In practice, this means interventions should not 

focus on just one aspect (like exercise alone or diet alone) 

but combine strategies to improve balance, strength, and 

body composition concurrently [39]. The literature 

strongly supports exercise-based interventions as effective 

measures to reduce falls and improve balance. A high-

quality meta-analysis concluded that exercise programs can 

reduce the rate of falls by about 23% in community-

dwelling older adults [40]. Specifically, training that 

targets balance and lower-body strength (such as tai chi, 

gait training, resistance exercises) has been shown to 

significantly improve Timed Up and Go performance and 

decrease fall incidence [40]. Therefore, clinicians should 

prescribe tailored exercise regimens for elderly patients 

with poor balance. In our context, those with slower 8-Foot 

Up and Go times would likely benefit from structured 

balance training to improve their agility and coordination. 

Additionally, since higher BMI was linked to worse 

balance, integrating weight management with exercise is 

crucial for overweight older adults. Weight reduction must 

be approached carefully in the elderly to avoid muscle loss; 

however, studies suggest that combined interventions 

(dietary changes plus resistance and aerobic exercise) can 

achieve fat loss while preserving muscle, thereby 

improving physical function [41]. Such interventions have 

been found to improve gait speed, strength, and even 

reduce the burden of comorbidities like osteoarthritis in 

obese seniors [42]. Our findings reinforce that controlling 

body weight in later life is not just about metabolic health 

but also about reducing biomechanical strain and 

improving balance. 

From a public health standpoint, fall prevention 

programs should incorporate education and resources 

around maintaining a healthy weight and staying physically 

active in older age. Community programs (senior centers, 

fall clinics) can offer combined nutrition counseling and 

exercise classes tailored for older adults with varying 

abilities. The multifactorial nature of fall risk also means 

that other modifiable factors should be addressed in parallel. 

For instance, interventions may include vision correction, 

medication review (to eliminate sedatives or hypotensive 

drugs that increase fall risk), home safety modifications 

(reducing tripping hazards), and provision of assistive 

devices when needed [30]. Fall risk assessment tools like 

the Morse scale can help flag individuals needing such 

comprehensive interventions. Our data showing an 

association between the Morse score and balance supports 

continuing to use such tools for triage: those flagged at high 

risk should receive a full falls risk workup and targeted 

prevention strategies [30]. 

5. Conclusions 

This study concludes that Body Mass Index, age, and fall 



 Universal Journal of Public Health 14(1): 114-122, 2026 121 

 

risk significantly affect walking balance in elderly 

individuals. As these variables increase, dynamic balance 

performance tends to decline, increasing the likelihood of 

falls. Healthcare providers, including orthotists and 

prosthetists, should consider these factors in the assessment 

and treatment planning for elderly clients. Regular 

screening for BMI and fall risk, coupled with appropriate 

balance interventions such as assistive devices and exercise 

programs, may help reduce fall-related morbidity. 

Recommendations include community-based health 

education, regular physical activity, and collaboration with 

multidisciplinary teams to implement fall prevention 

strategies tailored to the needs of elderly populations. 
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