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Abstract

Introduction: Aging is associated with various degenerative changes in bodily functions, which may increase the risk
of health problems, particularly falls. Excess body weight is one of the primary contributors to fall incidents among older
adults, as it negatively affects postural stability and balance. This study examines the relationship between excess body
weight and fall risk among older adults in Labasari Village, Karangasem.

Methods: This study employed an analytical observational design with a cross-sectional approach, conducted in
October 2022. Eighty-two older adults aged 60-75 in Labasari Village participated as subjects. The sampling technique
used was simple random sampling.

Results: Spearman’s rho correlation test was used to analyze the association between excess body weight and fall
risk. The results showed a statistically significant correlation between excess body weight and fall risk (p = 0.000, p <
0.05).

Conclusion: The findings of this study indicate a significant relationship between excess body weight and the risk of
falls among older adults in Labasari Village, Karangasem.
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Introduction

Older adults are individuals who have entered the final stage of life. According to the World Health Organization
(WHO), individuals aged 60 years and older are categorized as elderly (older persons).” Based on data from the 2015
Intercensal Population Survey (SUPAS), the elderly population in Indonesia reached 21.7 million (8.5%), comprising
11.6 million women (52.8%) and 10.2 million men (47.2%). The distribution of the elderly population across provinces
indicated that population aging had occurred in four provinces in 2015, with Bali being one of them. According to the
Central Bureau of Statistics (BPS) in 2016, the elderly population in Bali was 10.4%. Based on aging index projections,
by 2035, there will be 73 elderly individuals for every 100 people, a significant increase from 2015, with 31 elderly
individuals per 100.2

With the increasing elderly population each year, numerous health-related challenges may arise. The aging
process in older adults leads to physiological decline and various health conditions. One such decline includes
deterioration in the musculoskeletal system and metabolic function, which may result in excess body weight.3

Overweight is when an individual's body weight exceeds the normal range.* This condition typically results from
excessive energy intake and insufficient physical activity. > Overweight can be classified based on the Body Mass Index
(BMI), where a BMI of >25 kg/m? is considered overweight.® In older adults, excess weight can interfere with balance
during daily activities such as walking and increase the risk of falling. Specifically, fat accumulation in the abdominal
region may elevate the risk of falling by altering postural alignment and shifting the body's center of mass.” Additionally,
excess body weight in older people may lead to a collapsed medial longitudinal arch in the foot, which can affect gait
patterns and further impair balance, thereby increasing fall risk.?

Falls in older adults may result in severe consequences such as injury, disability, or death. According to 2014
WHO data, the average fall-related mortality rate in the United States was 36.8 per 100,000 population—46.2 per
100,000 for men and 31.1 per 100,000 for women. In 2018, ° the Indonesian Ministry of Health (Kemenkes RI) 2018
reported that the prevalence of fall risk among the elderly ranges from 30% to 50% annually. Falls are a significant
health concern related to impaired balance and postural control, which can lead to loss of stability.°

While numerous studies have investigated the relationship between overweight and fall risk, few have been
conducted in Bali. Therefore, this study aims to determine the correlation between overweight and fall risk among
Labasari Village, Karangasem Regency older adults. Labasari Village was chosen due to its relatively high elderly
population—192 individuals according to local demographic data—and a strong level of community cooperation.
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Moreover, no research has specifically examined overweight as a contributing factor to fall risk among older people in
Labasari. This study will provide meaningful insights for physiotherapy by analyzing the correlation between body weight
and fall risk in older adults. It may also serve as a reference for planning appropriate interventions for elderly individuals
who have experienced falls, thus enhancing knowledge and understanding in physiotherapy.

Methods

This study employed an observational analytic design with a cross-sectional approach. Observations and
measurements of variables were conducted only once for each participant. The independent variable was overweight
status, while the dependent variable was fall risk. The study was conducted in Labasari Village, Karangasem, in October
2022. The study sample comprised 82 elderly individuals aged 60-75, selected based on inclusion and exclusion
criteria.

The inclusion criteria were: age between 60 and 75 years, willingness to participate, and no cognitive impairment
as assessed by the Mini-Mental State Examination (MMSE), which required approximately 5—-10 minutes to complete
via interview. The exclusion criteria included: elderly individuals using assistive devices or needing assistance to walk,
individuals with a body mass index (BMI) below 22.99, and those with a known history of stroke, hypertension, diabetes
mellitus, cardiovascular disease, or other comorbidities as determined using a standardized assessment form.

Overweight status was determined using BMI categories defined by Dwijayanti (2017), which require weight
and height measurements to calculate BMI." BMI is a widely used anthropometric parameter to assess nutritional status.
The overweight categories used in this study were: overweight (23—24.9), obesity type | (25-29.9), and obesity type Il
(>30).6

Fall risk was assessed using the Timed Up and Go (TUG) test, which has a reliability score of 0.99, indicating
it is a valid and reliable tool for evaluating fall risk in older adults. TUG scores were interpreted as follows: <10 seconds
indicates complete independence, 10-20 seconds indicates low fall risk, 20—30 seconds indicates moderate fall risk,
and >30 seconds indicates high fall risk.

Data was collected using a single-masked method in which trained research team members performed
measurements to minimize bias. All collected data were analyzed using SPSS software version 25.0. Univariate analysis
was conducted to describe the sample characteristics, including sex, BMI, age, overweight status, and fall risk. Bivariate
analysis using Spearman's rho test examined the correlation between overweight status and fall risk among elderly
individuals in Labasari Village, Karangasem. This study received ethical approval from the Research Ethics Committee
of the Faculty of Medicine, Udayana University/Sanglah  General Hospital Denpasar (No.
2446/UN14.2.2.VII.14/LT/2022).

Results

Of 192 elderly individuals in Labasari Village, Karangasem, 90 met the inclusion and exclusion criteria. From
this pool, 82 participants were randomly selected using Excel-based random sampling. Both univariate and bivariate
analyses were conducted on the sample, and the results are presented in the following tables. Table 1 presents
descriptive data on the characteristics of participants based on age and Body Mass Index (BMI). This information
provides an overview of the range, mean, and variability of age and nutritional status among the elderly participants.

Table 1. Distribution of Sample Characteristics Based on BMI and Age

Variable N Minimum Maximum Mean Standard Deviation
Age (years) 82 60 75 67.57 4.47
BMI (kg/m?) 82 23.28 34.27 26.24 2.55

Table 1 shows that the minimum age of the participants was 60 years, and the maximum was 75 years. The
mean age was 67.57 years with a standard deviation of 4.47. The lowest BMI recorded was 23.28, and the highest was
34.27, with a mean BMI of 26.24 and a standard deviation of 2.55. Table 2 displays the frequency distribution of sample
characteristics, including sex, overweight status, and fall risk levels. These data highlight the proportion of participants
in each observed variable category.

Table 2. Frequency Distribution of Sample Characteristics

No Variable Category N %
1 Sex Male 25 304
Female 57 69.5
2 Overweight Status Overweight 37 45.1
Obesity Type | 34 414
Obesity Type Il 11 134
3 Fall Risk Fully Independent 17 20.7
Low Fall Risk 54 65.8
Moderate FallRisk 7 8.5
High Fall Risk 4 438

Table 2 indicates that most of the sample were female (69.5%), with the remaining 30.4% male. In terms of
overweight status, 45.1% were categorized as overweight, 41.4% as obesity type I, and 13.4% as obesity type II.
Regarding fall risk, most elderly participants had a low fall risk (65.8%), followed by fully independent individuals (20.7%),
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moderate fall risk (8.5%), and high fall risk (4.8%). Table 3 presents the bivariate analysis results using Spearman’s Rho
correlation to assess the relationship between overweight status and fall risk among older people. The correlation
coefficient and p-value are provided to indicate the strength and statistical significance of the association.

Table 3. Spearman’s Rho Correlation Between Overweight Status and Fall Risk
Variables Correlation Coefficient (p) p-value
Overweight — Fall Risk 0.636 0.000
Table 3 demonstrates a statistically significant correlation between overweight status and fall risk among elderly
individuals (p = 0.000), with a Spearman correlation coefficient of 0.636, indicating a strong and positive relationship.

Discussion
Sample Characteristics

The study included 82 elderly individuals who met the inclusion and exclusion criteria. Participants ranged in
age from 60 to 75 years, with the youngest elderly individual found in Labasari Village. The mean age was 67.57 years,
with a standard deviation of 4.47. Aging is associated with a decline in the body's metabolic capacity, which may lead to
increased difficulty in weight management and, consequently, fat accumulation '2

Regarding gender distribution, the sample was predominantly female, comprising 57 participants (69.51%),
while 25 participants (30.49%) were male. There are known differences in body composition between men and women;
females typically have a normal body fat percentage of 20-25% of total body weight, while males generally have 10—
15%.13

Regarding body weight, most participants were classified as overweight, with 37 elderly individuals (45.1%). In
addition, 34 participants (41.4%) were categorized as having obesity type I, and 11 participants (13.4%) had obesity
type Il. A study by Trisia (2021) similarly reported a higher prevalence of overweight among elderly respondents, which
is associated with an increased risk of falling.

In this study, most elderly participants (54 individuals, 65.8%) were identified as having a low risk of falling.
Aging contributes to the deterioration of physical functions and muscle strength, increasing the risk of falls among older
people.™
Relationship Between Overweight and Risk of Falling

Spearman's rho correlation test (Table 3) revealed a significant relationship between overweight status and fall
risk in elderly individuals. The findings indicate that overweight elderly individuals in Labasari Village, Karangasem, have
a higher risk of falling compared to those with normal body weight. Previous studies have also identified overweight
status as a contributing factor to increased fall risk. Excessive body weight in older adults may lead to abdominal fat
accumulation, elevated postural pressure, and balance disturbances, elevating the likelihood of falls.®

Febriyani (2019) also found that Body Mass Index (BMI) was correlated with fall risk in older adults. According
to the study, elderly individuals with higher BMI levels tend to experience fatigue more easily during physical activity,
which disrupts balance while walking. Overweight in older people can lead to increased postural pressure and impaired
balance, ultimately shifting the body’s Center of Mass (COM) away from the Base of Support (BOS), thus compromising
postural stability and increasing fall risk ’

A study by Yuliadarwati (2021) similarly concluded that increased BMI is associated with higher fall risk. Age-
related physiological changes, such as reduced muscle strength, diminished reflex orientation, and decreased stride
length and height, reduce responsiveness in avoiding sudden falls. Overweight individuals often experience difficulty
shifting body weight or taking rapid steps, making falls more likely and impairing balance.'® As a defensive mechanism,
elderly individuals take smaller steps when walking.

Excess body weight may also increase joint pressure, particularly in the knees and hips.'” This excessive load
can damage ligaments and supportive tissues, reducing joint stability. Joint instability affects the ability of elderly
individuals to control joint movement accurately, increasing their risk of falling.'® Overweight status can also impair motor
coordination and control. Changes in body mechanics resulting from excess weight can hinder the body's ability to make
quick and accurate motor responses to maintain balance. Poor coordination may result in stumbling or losing balance,
leading to falls."®

Pringadani (2020) reported a significant association between BMI and fall risk in three overweight elderly
participants. The study also noted that recurrent falls can lead to mild to severe injuries, affecting daily activities and
quality of life. Therefore, overweight elderly individuals are at greater risk of experiencing falls.®

This study has several limitations, including difficulty obtaining a sample representative of the broader elderly
population. The cross-sectional design, which assesses variables at a single point, also limits the ability to establish
causal relationships. Future studies are encouraged to employ different methodologies and consider additional risk
factors related to both variables.

Elderly individuals are advised to maintain a healthy weight to reduce fall risk. The use of assistive devices may
also be beneficial for those with a high risk of falling. Researchers are encouraged to explore alternative research
methods and expand upon the variables examined in this study.

Conclusion
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This study, conducted among 82 older adults in Labasari Village, Karangasem, demonstrates a statistically
significant relationship between excess body weight and fall risk. Elderly individuals classified as overweight or obese
were found to have a higher risk of falling compared to those with normal body weight. These findings emphasize the
importance of maintaining a healthy body weight in older populations to reduce fall-related incidents.

Given the limitations of the cross-sectional design, future research should employ longitudinal approaches and
explore additional contributing factors, such as muscle strength, balance ability, and environmental hazards. Health
professionals should consider regular weight monitoring and fall prevention interventions—including assistive device
use and balance training—as part of comprehensive geriatric care.
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