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Abstract

Introduction: Aging can lead to physical, psychological, and social decline, including impaired cognitive function.
Cognitive function refers to the ability to orient, decide, think, remember, assess, and perceive. Declines in cognitive
function may reduce independence in performing activities of daily living (ADLs). This study aimed to investigate the
relationship between cognitive function and ADL performance in elderly women.

Methods: This analytical observational study used a cross-sectional design. A total of 47 elderly women were recruited
through purposive sampling based on predefined inclusion and exclusion criteria. Cognitive function was measured
using the Mini-Mental State Examination (MMSE), and the level of independence in ADLs was assessed using the
Barthel Index. Data analysis was conducted using the chi-square correlation test.

Results: The study was conducted in Banjar Lambing, Sibang Kaja Village, Badung Regency. The results showed a
statistically significant association between cognitive function and the ability to perform ADLs, with a p-value of 0.006 (p
< 0.05).

Conclusion: There is a significant relationship between cognitive function and activities of daily living in elderly women.
These findings highlight the importance of early cognitive assessments and interventions to maintain functional
independence among the elderly.
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Introduction

The healthcare sector continues to face significant challenges, particularly in addressing the needs of the aging
population. Older adults, commonly referred to as the elderly, are defined as individuals who have reached the final
stage of the human life cycle. Aging is a natural, lifelong process, and with increasing age comes a corresponding rise
in the elderly population. According to the World Health Organization (WHO), individuals aged 60 years or older are
classified as elderly. Indonesia is among the top five countries globally with the largest elderly populations, as reported
by WHO. In 2016, Bali alone recorded a population of 4.2 million, with approximately 440,000 classified as elderly
individuals.'-?

The increasing elderly population poses a risk of surging health issues, especially if not accompanied by healthy
lifestyle practices. This trend challenges healthcare professionals to maintain the quality of life in the elderly to support
longevity and improve life expectancy in Indonesia.® Aging is characterized by progressive physiological changes that
are inevitable and largely uncontrollable.* One prominent theory, the Genetic Clock Theory, proposes that aging is
genetically programmed, wherein cell nuclei have a fixed replication timeline that declines with age. Aging affects
physical, psychological, and social aspects of life, including deterioration in skeletal structures, nerves, muscles, and
joints, ultimately impacting the elderly’s quality of life.>

The nervous system is notably affected in aging individuals, contributing to a decline in brain function of
approximately 10%—-20% between the ages of 30 and 70. This includes reductions in brain mass and cerebral blood
flow, as well as astrocyte proliferation and alterations in neurotransmitters. These changes increase monoamine oxidase
enzyme activity, leading to slower central processing and reaction times.®

Neurodegenerative diseases may alter brain structure as age progresses, while cerebrovascular pathologies
are associated with cognitive decline.” Cognitive function encompasses orientation, decision-making, reasoning,
memory, judgment, and perception. In Indonesia, cognitive impairment in the elderly is prevalent in approximately 32.4%
of the population, with 14.7% among men and 47% among women.® One in three older adults experiences some level
of cognitive impairment, a figure that is expected to rise with increasing age. Additionally, it is estimated that for every
100 young individuals aged 14-55 years, there are 14 elderly individuals requiring support.®

Elderly women are particularly susceptible to cognitive decline due to decreased endogenous sex hormone
levels, which can impair sensory and motor functions, potentially contributing to self-deprecating attitudes and cognitive
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dysfunction.'® Cognitive function has a direct impact on the level of independence in performing Activities of Daily Living
(ADLs). Independence in ADLs reflects the quality of life and functional status of elderly individuals. ADLs refer to one’s
ability to carry out routine daily tasks.'" Impairments in ADLs contribute to reduced quality of life among older adults. A
study by Novia Trihayati found that cognitive function significantly influences elderly individuals’ ability to perform
ADLs."? However, a contrasting finding was reported by Akbar, who found no association between cognitive function
and ADLs in the elderly."

Preliminary observations in Sibang Kaja Village—the selected site for this study—show that the village
comprises seven community units (banjar) with a well-documented elderly population: Banjar Sintrig (female = 48, male
= 12), Banjar Lambing (female = 60, male = 32), Banjar Saren (female = 49, male = 11), Banjar Piakan (female = 50,
male = 10), Banjar Tengah (female = 39, male = 21), Banjar Sangging (female = 53, male = 14), and Banjar Lateng
(female = 45, male = 15). Considering the varied findings in previous studies regarding the relationship between
cognitive function and ADL performance, this study seeks to explore this relationship specifically among elderly women.

This study aims to examine the correlation between cognitive function and ADL performance in elderly women,
grounded in theoretical frameworks and empirical evidence. The findings are expected to support healthcare
professionals in conducting further research on cognitive function and ADLs in the Indonesian elderly population and
serve as an early detection measure to prevent cognitive decline and functional dependency, ultimately contributing to
the well-being of the aging population.

Methods

The study employed an observational analytic design with a cross-sectional approach. The research was
conducted in Banjar Lambing, Sibang Kaja Village, Badung Regency, from December 2022 to January 2023. The
subjects were selected using a purposive sampling method based on specified inclusion and exclusion criteria.

The inclusion criteria were: elderly women aged 60-80 years, not diagnosed with any severe illness, having a
normal Body Mass Index (BMI), literate (able to read, write, and calculate), and willing to participate by signing an
informed consent form. The exclusion criteria were: motor disturbances such as tremors (as diagnosed by a physician
or physiotherapist), use of walking aids (e.g., canes), musculoskeletal injuries, or a history of head trauma, also as
confirmed by a physician or physiotherapist.

A total of 47 participants were included, with the sample size calculated using the cross-sectional sampling
formula proposed by Notoatmodjo.'* The independent variable in this study was cognitive function, and the dependent
variable was Activities of Daily Living (ADL). Control variables included age and gender.

Cognitive function was measured using the Mini-Mental State Examination (MMSE) questionnaire. The MMSE
has a sensitivity of 18% and specificity of 100%, indicating that it provides high diagnostic accuracy for memory
impairment.’® The questionnaire assesses domains such as orientation, registration, attention and calculation, recall,
and language.

ADL was assessed using the Barthel Index, which evaluates basic functional mobility and independence in daily
activities such as eating, bathing, and transferring. Based on the score, the level of independence can be determined.
The Barthel Index has a sensitivity of 83% and specificity of 87%, making it a reliable tool for assessing functional
independence.®

To minimize confounding factors that may influence the variables under study, the research controlled for BMI
and gender. Only participants with a normal BMI were included, as BMI has been identified as a risk factor for cognitive
decline; individuals who are overweight are more likely to experience cognitive dysfunction.’”” BMI was calculated by
dividing weight (kg) by height squared (m?).'® Furthermore, only female participants were included, as gender is also a
contributing factor to ADL performance levels."®

The statistical analyses employed were univariate and bivariate analyses. Univariate analysis was used to
describe the distribution of variables such as age, BMI, cognitive function, and ADL status. Bivariate analysis was
conducted using the Chi-square test to assess the association between cognitive function and ADL. This study received
ethical approval from the Research Ethics Committee of the Faculty of Medicine, Udayana University/Sanglah General
Hospital Denpasar, with ethical clearance number: 2688/UN14.2.2.VI1.14/LT/2022.

Results

The research was conducted through a series of systematic stages to ensure methodological rigor and data
accuracy. These stages are outlined in the following research flow diagram (Figure 1), which provides a visual
representation of the study process. Subsequently, the characteristics of the research subjects, including age, body
mass index (BMI), cognitive function, and activities of daily living (ADL), are summarized in Table 1. The relationship
between cognitive function and ADL is further analyzed and presented in Table 2 using Chi-square statistical testing.
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Figure 1. Research Flow Diagram

Table 1. Characteristics of Research Subjects Based on Age, BMI, Cognitive Function, and ADL (n = 47)

Variable Frequency (n) Percentage (%)
Age (mean + SD) (67.81 £ 5.75)

BMI (mean + SD) (22.74 £1.75)

Cognitive Function (mean £ SD) (20.72 £ 6.96)

Severe Cognitive Impairment 16 34.0

Mild Cognitive Impairment 11 23.4
Normal Cognitive Function 20 42.6

ADL (mean + SD) (89.26 + 10.27)

Mild Dependence 22 46.8
Independent 25 53.2

Table 1 shows that the subjects were aged between 60-80 years, consistent with the previously defined

inclusion criteria. The most common age among participants was 65 years, reported by 6 respondents (12.8%). The
mean age of participants was 67.81 years with a standard deviation of 5.75.
Body Mass Index (BMI) ranged from 19.0 to 25.0, corresponding to the normal BMI range. The most frequently reported
BMI value was 25.0, noted in 4 respondents (8.5%). The mean BMI among the subjects was 22.74 with a standard
deviation of 1.75. The mean cognitive function score among participants was 20.72 + 6.96. A total of 20 respondents
(42.6%) had normal cognitive function, 11 respondents (23.4%) had mild cognitive impairment, and 16 respondents
(34.0%) had severe cognitive impairment. The mean score for Activities of Daily Living (ADL) was 89.26 + 10.27. A
higher proportion of respondents were classified as independent in performing ADLs (53.2%) compared to those with
mild dependence (46.8%).

Table 2. Chi-Square Analysis of the Relationship Between Cognitive Function and Activities of Daily Living

ADL Status
Variable Mild Dependence Independent Chi-Square Value p value
n % n %
Cognitive Function
Severe Cognitive Impairment 10 62.5 6 37.5
Mild Cognitive Impairment 8 72.7 3 27.3 10.323 0.006
Normal Cognitive Function 4 20.0 16 80.0

As presented in Table 2, the highest proportion of independent older women was found in the group with normal
cognitive function (80.0%). The results of the Chi-square analysis indicated a significant association between cognitive
function and activities of daily living (ADL) among older women in Sibang Kaja Village, Badung Regency, with a p value
of 0.006 (p < 0.05).

Discussion
Profile of Research Subjects

This study was conducted in Banjar Lambing, Sibangkaja Village, Badung Regency. The research was carried
out from September 2022 to January 2023, encompassing the thesis proposal development, data collection, and data
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analysis. Respondents were selected using non-probability sampling with a purposive sampling technique, which
involved selecting individuals who met predetermined inclusion and exclusion criteria.

Data collection was conducted by gathering elderly women in Banjar Lambing on December 28 and 30, 2022.
A total of 47 respondents met the eligibility criteria at the time of the study. On the first day, data collection coincided
with the community's routine monthly health checkup. The process was supported by the local community health center
(Puskesmas) and elderly health volunteers. Thirty-five respondents were recruited during the community gathering, and
an additional 12 were recruited through a door-to-door approach.

The participants ranged in age from 60 to 80 years, with the highest proportion being 65 years old (12.8%).
Based on the cognitive function assessment results, 20 respondents (42.6%) had normal cognitive function, 11
respondents (23.4%) had mild cognitive impairment, and 16 respondents (34.0%) had severe cognitive impairment.
Thus, most elderly women in Banjar Lambing demonstrated normal cognitive function.

Regarding Activities of Daily Living (ADL), the analysis showed that 25 respondents (53.2%) were categorized
as independent, while 22 respondents (46.8%) were classified as having mild dependency. This suggests that the
majority of elderly women in Banjar Lambing were able to carry out daily activities independently. A similar finding was
reported by Marlina, who found that 57.6% of elderly individuals in Tunggul Wulung, Malang, were categorized as
independent.?® Likewise, Trihayati’s study of elderly residents in a nursing home in Yogyakarta found that 58.8% were
independent in performing ADLs.'?

The ADL assessment instrument used in this study was the Barthel Index questionnaire, which evaluates a
person’s independence, particularly in mobility and self-care.'® This study focused on elderly female respondents due
to their higher risk of experiencing cognitive decline and reduced ADL performance compared to males. This vulnerability
is linked to endogenous sex hormone levels, particularly estradiol. Decreased levels of estradiol, which has numerous
receptors in the brain, can impair cognitive function.®

The Relationship Between Cognitive Function and Activities of Daily Living in Elderly Women

Chi-square analysis revealed a statistically significant relationship between cognitive function and ADL
performance (p = 0.006), indicating that cognitive function is significantly associated with the ability to perform ADLs.
Nazari found that higher cognitive ability in the elderly is associated with better ADL performance; individuals with intact
cognitive functions tend to be more independent, capable of understanding and managing their physical condition, and
thus appear less frail.?’

Previous studies have supported these findings. Marlina reported that 57.6% of respondents (19 out of 33)
demonstrated independence in ADLs and found a statistically significant association (p = 0.018) between cognitive
function and ADL performance.?’ Suspiyanti also found a positive correlation (r = 0.321, p = 0.003), suggesting that
elderly individuals with better cognitive function are more likely to be independent in their daily activities.®

Aging causes structural and functional changes in the body, including cognitive decline. These changes can be
attributed to natural aging or to health conditions experienced by the elderly. Reduced organ function results from
anatomical cell loss, inadequate nutrition, and decreased physical activity, contributing to physiological deterioration
and increased risk of cognitive impairment.®

Cognitive decline in the elderly is associated with age-related changes in the brain and other organs, including
decreased blood flow and altered neurotransmitter activity.?? Aging leads to reduced cerebral blood flow and brain mass,
which increases astrocyte activity and alters neurotransmitter levels. These changes, including increased monoamine
oxidase (MAO) activity, may negatively impact ADL performance.® Preventive measures should be taken to preserve
cognitive function and enhance ADL capability in older adults.?

Cognitive decline negatively affects the quality of life in the elderly, as it impairs memory, intellectual capacity,
decision-making, and the ability to carry out ADLs. Good cognitive function is essential for fulfilling daily needs, and its
maintenance is vital for achieving a high quality of life in old age.?* In this study, many respondents with mild to severe
cognitive impairment experienced attention deficits, making it difficult to process information and respond to relevant
stimuli. This difficulty in maintaining focus affects their ability to manage daily tasks effectively.

Cognitive function can be preserved through regular physical activity, such as elderly exercise programs aimed
at enhancing brain plasticity and stimulating brain cells. Brain gym exercises also improve cerebral blood circulation and
activate both hemispheres of the brain.?® In the ADL evaluation, several respondents in Banjar Lambing exhibited
difficulty climbing stairs, indicating mild dependency. This limitation may be attributed to joint changes related to aging,
including degeneration of ligaments, fascia, tendons, and cartilage, which reduce joint flexibility and range of motion
(ROM). Declining ROM can lead to joint stiffness, pain, and difficulty performing activities such as stair climbing.

Another contributing factor is the reduction in muscle strength and flexibility, especially in postural muscles that
are essential for maintaining stability. Targeted balance exercises can improve muscle strength and prevent falls during
tasks such as stair climbing. Healthy elderly individuals can remain productive by engaging in activities that generate
goods or services. However, older adults face greater health risks than younger individuals, including cognitive, physical,
and sensory decline, and chronic diseases such as diabetes and heart disease. A healthy lifestyle—regular physical
exercise, balanced nutrition to prevent obesity, and avoiding harmful habits like smoking and alcohol consumption—is
crucial in minimizing these risks. Suitable activities include walking, cycling, yoga, crafting (e.g., knitting or weaving),
gardening, reading, and writing.28

This study has several limitations. The research coincided with other community activities such as Posyandu
sessions, which limited the time available for measurements and may have introduced bias. Moreover, external factors
such as economic status and family environment were not controlled or analyzed as influencing variables. Future studies
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should consider allocating dedicated research time, avoiding overlap with other activities, and including socioeconomic
and environmental variables as control factors. Expanding the sample size and transparently documenting limitations
will enhance the study’s validity.

This study found a significant relationship between cognitive function and the ability to perform ADLs in elderly
women. The findings underscore the importance of maintaining cognitive function to support independence in daily life.
However, these results are specific to the study population in Banjar Lambing and may not be generalizable to other
elderly populations. These insights highlight the need for public awareness of cognitive health in aging and encourage
early cognitive development and education as long-term strategies to improve quality of life in old age.?”

Conclusion

Based on the results and discussion, it can be concluded that there is a significant relationship between
cognitive function and activities of daily living (ADL) among elderly women in Banjar Lambing, Sibangkaja Village,
Badung Regency. Greater attention should be directed toward the cognitive function of elderly women in this area. To
improve their quality of life, it is essential to maintain and enhance cognitive function through appropriate interventions.
Improvements in cognitive function may also have a positive impact on their ability to perform daily activities, thereby
promoting greater independence and engagement in everyday life. These findings have important implications for the
development of tailored care programs and interventions aimed at supporting cognitive health and daily functioning
among elderly women in this region.
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