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 The aim of this cross-sectional study was to determine the relationship 

between ability to carry out activities of daily living (ADL) independently 

and functional ability, mental status, exercise habits, and other factors, 

among elderly people with osteoarthritis (OA) at Pleret Bantul, Indonesia. 

Measures included Katz Index of Independence in ADL, Western Ontario 

and McMaster Universities Osteoarthritis Index (WOMAC), and the Short 

portable mental status questionnaire (SPMSQ). Chi-square analyses odds 

ratios (OR) were calculated. The study results showed that the ADL 

independence among the sample was associated with younger age OR=.347; 

95% CI =.253-.477), exercise habit OR=7.07; 95% CI=2.86-17.47) and 

functional ability (OR=2.34; 95% CI=1.82-3.01). There was no relationship 

between living situation or mental status and ADL. These findings can be 

used as information to design programs to support independence in ADLs 

among elderly persons with OA in Indonesia. 

Keywords: 

Activities of daily living  

Functional abilities 

Mental status 

Perception 

Physiological abilities 

This is an open access article under the CC BY-SA license. 

 

Corresponding Author: 

Hariza Adnani 

Public Health Study Program, Institute of Health Science of Surya Global, Yogyakarta  

Jl Ringroad selatan Blado, Potorono Banguntapan Bantul Yogyakarta, Indonesia  

Email: harizaadnani541@gmail.com 

 

 

1. INTRODUCTION 

Indonesia is one of the five countries with the highest number of elderly people in the world reached 

18.1 million or 7.6% of the total population. Based on Central Bureau data in 2013 Statistics project, the 

number of elderly people (60+) is expected to increase to 27.1 million by 2020, to 33.7 million in 2025 and 

48.2 million in 2035. Based on 2013 Base According to Health Research (Riskesdas), the most common 

diseases suffered by the elderly are non-communicable diseases including hypertension (57.6%), arthritis 

(51.9%), stroke (46.1%), dental and oral problems (19.1%), chronic obstructive pulmonary disease (8.6%) 

and diabetes mellitus (4.8%) [1]. 

Aging refers to the process of getting older, which occurs during a series of changes over time such 

as physical, mental and social changes [2]. As shown in many studies, aging leads to a series of problems, 

with the most concern being the escalating medical expenditures and higher morbidity and mortality [3]. Old 

age is associated with a gradual decline in physiological reserves, an increased risk of chronic disease, and a 

general decline in individual capacities [4]. When a person experiences an increase in age, the more likely a 

person is to experience problems, such as physical, mental, spiritual, economic and social. For the elderly, 

one of the most basic problems is a health problem because degenerative processes; this is indicated by the 

data on disease patterns in the elderly. Osteoarthritis (OA) is a leading cause of pain and disability, and leads 

to a reduced quality of life [5].  
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Most countries are experiencing population ageing, and it is estimated that in 2030 two billion 

people will be over 60 years old (22% of the world’s population). According to the United Nation’s (UN) 

population estimates, the world's population over 65 will reach two billion in 2050 (28%) in the world [2]. 

An ageing population is likely to cause increased strain on healthcare systems and increase public 

expenditures. Thus, it is of interest to maintain good health and high functioning into old age, both for the 

elderly themselves and for the society as a whole.  

According to the World Health Organization (WHO) in 2007, it was known that osteoarthritis 

suffered by 151 million people worldwide and reached 24 million in the Southeast Asian region. 

Osteoarthritis (OA) is the most common musculoskeletal disorder that affects patients' quality of life. 

Approximately 35-40 million Europeans and ~355 million people have OA worldwide [6], [7]. According to 

the American Academy of Orthopedic Surgeon (AAOS), osteoarthritis is one of the five causes of disability 

due to bone disease [8]. 

Osteoarthritis (OA), a degenerative disease of the diarthrodial joint, is influenced by mechanical and 

inflammatory factors with aging, obesity, chronic injury, and secondary disease considered to be the main 

factors driving the degeneration of articular cartilage [9] OA is also a multifaceted disease based on recent 

findings that, apart from cellular and molecular mechanisms, inflammation, metabolic processes, and 

epigenetic modifications [10] are involved in disease pathogenesis and progression [11]–[13].  

Osteoarthritis is a chronic disease whose exact cause is not yet known, but it is characterized by a 

gradual loss of joint cartilage. Based on the National Centers for Health Statistics, an estimated 15.8 million 

(12%) adults between the ages of 25-74 years have complaints of osteoarthritis. The prevalence of joint 

disease in Indonesia is also quite high, up to 24.7% and it increases with age. The prevalence is 37.2% at the 

age of 45-54, 45 % at the age of 55-64, 51.9 % at age of 65-74, and 54.8 % at the age of 75 and more. In the 

Special Region of Yogyakarta, health workers have found 5.6% diagnosed for joint disease, 22,7 % having 

symptoms and that osteoarthritis is higher in women (13.4%) than men (10.3%) as well as the symptoms of 

osteoarthritis in women (27.5%) higher than men (21.8%) [14]. 

 Based on the Statistics of Bantul Regency, one of the Districts in the Special Province of 

Yogyakarta, Indonesia (2012) the number of elderly residents in Bantul Regency was 111,750 people 

consisting of 49,892 men and 61,858 women. Life expectancy in Bantul Regency has increased, from 71.31 

years in 2010 increased to 71.62 years in 2014. The problem of the elderly with osteoarthritis was the lack of 

independence in carrying out activities of daily living. The Observation results show that the elderly who live 

with children were not independent in carrying out activities of daily life. Likewise, the elderly who do 

gymnastics do not guarantee their independence in carrying out activities of daily life. Activities of daily 

living (ADL) refer to activities oriented towards self-care. These activities are fundamental to living in the 

social world; they enable basic survival and well-being, such as bathing, toileting, dressing and eating [15]. 

Physical activity among the elderly has been associated with reduced risk from all causes of death and 

improve physical, mental and social well-being [16]. The benefits of this research are input for the Bantul 

Pleret Health Center related to the program for the elderly, and for other health centers in Indonesia in 

increasing the independence of osteoarthritis sufferers in a sustainable manner. 
 
 

2. RESEARCH METHOD  
The type of this research was descriptive correlation with cross sectional approach. Respondents in 

this study were elderly in Bantul Regency, Indonesia. Total sampling and chi square was obtained with 95 

samples. The number of samples was determined based on the number of population, asuming that the 

osteoarthritis elderly were 120 in number. Therefore, this research used the Slovin formula to get ά= 0.05. 

The sampling technique used was random sampling technique. The inclusion criteria for the elderly in this 

study are elderly people with osteoarthritis, at least 60 years old, the elderly are residents who live in Pleret 

District, Bantul Regency, Yogyakarta, Indonesia the elderly are able to understand what the authors say, and 

the elderly are willing to be respondents. The instrument used to measure independence in the elderly is The 

Katz Index of Independence in activities of daily living (ADL), Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) score for functional ability and short portable mental status questionnaire 

SPMSQ for mental status. The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC 

score) which contains 24 questions: five questions about pain, two questions about stiffness and 17 questions 

about pain activity. This WOMAC score questionnaire uses a score of 1-5. The original measurement scale 

on this questionnaire uses an ordinal data scale, but it was changed to a nominal scale.  

Activities of daily living are a self-care activity that patients must do every day to meet the needs 

and demands of everyday life. Measurement of the scale of this questionnaire used an ordinal data scale. The 

mental status questionnaire used a SPMSQ. Bivariate quantitative analysis used the Chi-square test (λ
2
), is 

used to discover if there is a relationship between two categorical variables. Two variables should consist of 
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two or more categorical, independent groups. Example independent variables that meet this criterion include 

Functional ability level (total score WOMAC 0-24= light, 24-48=moderate and 48-72=heavy, 72-96=very 

heavy), physiological ability (gymnastics and non-gymnastics), mental status level (0-2 errors=whole, 3-4 

errors=mild impairment, 5-7 errors=moderate impairment and eight or more errors: severe impairment ) [17] 

and Katz index of independence in Activities of Daily Living (scoring 1=independent, 2-7=dependent). 

Giving coding in the ADL (Activity of Daily Living) research of the elderly includes: Independent total=1, 

depending on light=2, depending on light=3, depending on being=4, depending on weight=5, depending on 

the heaviest=6 and depending on the total=7. The odds ratio (OR) is particularly useful because as an effect-

size statistic, it gives clear and direct information. The most influential risk factor was calculated by the odds 

ratio (OR). The ethical considerations of this study have received approval from the Ethics Committee at the 

Institute of Health Sciences of Surya Global with number 3.19/KEPK/SSG/IX/2020. This approval is 

adjusted to the objectives and respondents in this study, namely osteoarthritis in the elderly. The preparation 

of informed consent was carried out to fulfill the considerations, with the aim of providing accurate 

information to the osteoarthritis elderly. Furthermore, this consideration has the privilege of being involved 

in research voluntarily or not. 
 
 

3. RESULTS AND DISCUSSION  

3.1. The characteristic elderly 
The ADL distribution in elderly with osteoarthritis based on individual characteristics in Table 1 

shows that in general, the elderly at the aged 60-74 years (75.8 %), female gender (77.9%), and level of 

education primary school (50.5%), employment status was traders (18.9 %) and employment status was 

housewife (64.2). The results of other studies indicate that the main factors associated with the onset of knee 

pain include being female [18]. The prevalence in women is greater than men; OA severity also greater in 

women. Study shows that hormones play a role in the mechanism of OA [19]. The result of this study was the 

majority of study elderly low education (primary school). The results of another study showed that low 

education was predictor factors among dementia among elderly in nursing homes [14]. Overview of 

respondents by individual can be seen in the Table 1. 
 

 

Table 1. The characteristics of respondents 
The characteristics n % 

Age (years)   

60-74 72 75.8 
≥75 23 24.2 

Level of education   

Primary school 48 50.5 
Junior high school 42 44.2 

Senior high School 3 3.2 

College 2 2.1 

Gender   

Male 21 22.1 

Female 74 77.9 

Employment status   

Farmer 10 10.5 

Traders 18 18.9 
Employees 3 3.2 

Non employment status   

Retirees 3 3.2 
Homemaker 61 64.2 

 

 

3.2. Bivariate analysis 
The ADL distribution in elderly with osteoarthritis based on variable research in Table 2 shows that 

in general, the elderly were 60-74 years (75.8%), live with child and other people (family/others) each 34.7, 

and have moderate functional ability (87.4), non-gymnastic physiological ability (52.6), whole cognitive 

ability (47.4).  

The results of the bivariate analysis that showed the relation among variables affecting the 

independence of the ADL of the elderly are shown in Table 2. The results show that there was correlation 

between age in the elderly and ADL independence. It was seen from the value of Pearson Chi square (λ2) and 

asymp significant (p-value). There was correlation between physiological ability and the independence of the 

elderly in fulfilling ADL. Physiological ability had a risk of OR=7.07 (95% CI=2.86-17.47) increasing the 

independence of the elderly in fulfilling ADL. In addition, there was correlation between functional ability 

and the independence of the elderly in fulfilling ADL functional ability whose risk was OR=2.34 (95% 
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CI=1.82-3.01) increases the independence of the elderly in fulfilling ADL. It was also found that age was the 

protective factor for the independence of the elderly in fulfilling ADL with OR=.347 (95% CI=.253-.477). 

Besides, there was no correlation between place and ADL and also between cognitive ability and the 

independence of the elderly in fulfilling ADL.  

 

 

Tabel 2. The distribution of relationships between variables influencing the independence of the elderly’s 

activities of daily living (ADL) of the elderly 
 ADL 

n=95 λ2 OR 95% CI p  independent Non independent 
 n % n % 

Age (years)          

60-74 47 49.5 25 26.3 72 (75.8) 29.7 .347 .253-.477 .000 

≥75 0 0 23 24.2 23 (24.2)     

Place          

Living alone 2 2.1 7 7.4 9 ( 9.5) 7.07 1.76 .532-5.84 .349 

With child 4 4.2 29 30.5 33 (34.7)     
With a patner 2 2.1 18 18.9 20 (21.1)     

Others 2 2.1 31 32.6 33 (34.7)     

Functional ability          
Light 0 0 9 9.5 9 (9.5) 14.7 2.34 1.82-3.01 .000 

Moderat 10 10 73 76.8 83 (87.4)     

Heavy 0 0 3 3.1 3 (3.1)     

Physological ability          

Gymnastics 33 70.5 12 12.6 45 (47.4) 19.5 7.07 2.86-17.47 .000 
Non gymnastics 14 14.7 36 37.9 50 (52.6)     

Mental status          

Whole 5 5.3 40 42.1 45 (47.4) .843 1.46 .650-3.284 .358 
Mild impairment 3 3.2 27 28.4 30 (31.6)     

Moderate impairment 2 2.1 16 16.8 18 (18.9)     

Severe impairment 0 0 2 2.1 2 (2.1)     

 

 

The results of this study indicate that the majority of elderly who have osteoarthritis were female 

and aged 60-74 years. There was consistent evidence that females were at higher risk of knee OA.(pooled OR 

1.68, 95% CI 1.37- 2.07) [20]. The results of another study showed that Knee and hip OA rates increased 

continuously with age and female-to-male rate ratios (RRs) were highest at age 70–75years [21]. This is 

supported by research, showing that more elderly people aged ≥60 are at risk for osteoarthritis. Increasing 

age in a person will cause a reduction in volume/contents of cartilage, proteoglycans, cartilage vascularity 

and perfusion, decreased muscle strength, loss of proprioception, degenerative changes in the meniscus and 

ligament joints, and calcification of joint tissue [22]. This change can cause the joint space to narrow, causing 

friction between the ends of the bones in the knee, this is what causes pain [23]. In contrast, the risk of female 

hand OA peaks at age 60-64 years, and the corresponding female-to-male rate ratios (RRs) were highest at 

50-55 years [21]. Age is the biggest risk factor for asteoarthritis strong. Mechanism is still unclear, but it is 

closely related to the process biology of the joints. The aging process will decrease the number of 

chondrocytes in cartilage send and will correlate directly with the degree of cartilage damage [19]. 

The result of this study was that the majority of the elderly have the role of family members and still 

live with their families, both with their spouses, children, and child-in-laws [24]. There is no relationship 

between places with ADL. This is in line with the results of other studies which state family support, mental 

status and ADL as determinants of non-communicable diseases in the elderly [25]. 

The result of statistical tests of functional ability and ADL independence level showed that there 

was a significant relationship between functional ability and ADL level of the elderly with osteoarthritis in 

Bantul, Indonesia. If the functional ability of the elderly is getting better, the level of independence of the 

elderly ADL will also be better or independent. Research conducted, showed that the majority of elderly 

people suffering from chronic diseases one of which is osteoarthritis; it causes a decrease in functional status, 

as well as exposure to various risk factors and life experiences that greatly affect the mental status of the 

elderly so as to make the elderly more prone to depression [26]. Based on several theories, there are several 

clinical manifestations of osteoarthritis, namely pain, stiffness, swelling, limited mobility, crepitus, and 

deformities, and some of these can lead to decreased functional abilities and depression. Decreased functional 

ability can be caused by joint stiffness, joint swelling, and limited joint motion, while the degree of 

independence of ADL in the elderly can occur because someone who experiences chronic pain will 

experience feelings of hopelessness and depression associated with changes in daily activities [27], [28].  
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The result of statistical tests of physological ability and ADL independence level showed that there 

was a significant relationship between physical activity and ADL level of the elderly with osteoarthritis in 

Pleret Bantul, Indonesia. Physological ability habits create the greatest risk of OA which means that those 

with more varied exercise routines have a lower risk of developing knee OA [29]. Exercise and physical 

activity are highly recommended to reduce pain and improve joint function. Strengthening the quadriceps and 

hamstring muscles is important because it can strengthen the muscles around the knee joint, so that it can find 

the knee joint [30], [31]. There is no relationship between mental statuses with ADL. This is in line with the 

results of other studies which state that family support, mental status and ADL are determinants of non-

communicable diseases, not ADL. 

 

 

4. CONCLUSION  
The degree of ADL in elderly with osteoarthritis is influenced by age, physiological ability and 

functional ability. In addition, the dominant risk factor is physiological ability. The degree of ADL in elderly 

people with osteoarthritis is influenced by age, physiological abilities and functional abilities. In addition, the 

dominant risk factor is physiological ability. Health services can use the results of this study as a source of 

data on problems with functional abilities, physiological abilities and levels of ADL independence that occur 

in the elderly. This can be an input in increasing special programs to reduce the level of dependence of the 

elderly (independent elderly) and increase functional abilities. Health services should maximize health 

education so that public knowledge of determine the risk factors of activities of daily living (ADL) 

independent in osteoarthritis elderly can be increased. 
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