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ABSTRACT 

 

Functional limitation and physical disability are among the common geriatric conditions 

that can result in poor health, dependency and institutionalisation. Age-related disability 

and restriction in the elderly function has become one of the priorities in public health. 

However, the data on incidence and risk factors associated with functional limitation 

and physical disability in Malaysia and other developing regions are sparse. Most 

studies utilized a cross-sectional design which restricts the causal interpretation and 

inhibits a clear understanding of the relationship between risk factors and occurrence of 

both conditions. The objectives of this study were; 1) to determine the pattern; in terms 

of prevalence, incidence and incidence of recovery of functional limitation and physical 

disability, 2) to identify its associated risk factors, 3) to describe the subtypes of 

physical disability among community dwelling elderly in Kuala Pilah, Malaysia. This 

was an observational population-based cohort study with a twelve months follow-up. 

The study was conducted in Kuala Pilah district, Negeri Sembilan and elderly aged 60 

years and above were selected and invited to participate in this study. The data on 

participants‘ risk factors and physical function status were collected during 

comprehensive, home-based assessments, which were completed at baseline and twelve 

months of follow-up. Disability was assessed during three monthly telephone 

interviews. Beside their socio-demographic characteristics, other risk factors assessed 

included depressive symptomology, cognitive impairment, social support level, self-

reported visual impairment, history of fall and anthropometry measures. Outcome 

measures were assessed at twelfth months using validated tools for physical disability 

(Katz Activity of Daily Living and Instrumental Activity of Daily Living) and 

functional limitation (4-metre walking speed test). The overall prevalence of functional 

limitation was 62.8%, Instrumental Activity of Daily Living disability was 32.7% and 

Activity of Daily Living disability was 7.1%. The incidence of functional limitation at 
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twelve months of follow-up was 38.4%, IADL disability was 24.8% and ADL disability 

was 4.8%. The common risk factors for incidence of functional limitation and physical 

disability were elderly women, advancing age and low educational level. The incidence 

of recovery from functional limitation at twelve months of follow-up was 31.5%, IADL 

disability was 34.2% and ADL disability was 43.9%. The most common disability 

subtype was short term disability, followed by transient disability, long-term disability 

and recurrent disability. The prevalence and incidence of functional limitation and 

IADL disability were common among elderly in Kuala Pilah, Malaysia. The prevalence 

and incidence of ADL disability were lower compared to elderly populations in 

developed countries. The findings from this study had provided clearer understanding 

on the relationship between specific impairments and risk factors to the development of 

functional limitation and physical disability. Specific prevention and early therapeutic 

interventions can now be outlined in order to optimise function and reduce the disability 

among elderly. 
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ABSTRAK 

 

Fungsi badan terhad dan ketidakupayaan fizikal adalah di antara masalah yang sering 

dihidapi oleh golongan warga emas. Keadaan ini boleh menyumbang kepada masalah 

kesihatan yang teruk, kebergantungan dan penempatan warga emas di institusi jagaan 

warga emas. Ketidakupayaan fizikal dan fungsi badan terhad adalah salah satu 

keutamaan di dalam bidang kesihatan awam.  Walaubagaimanapun, data berkaitan 

insidens dan faktor penyebab kepada keadaan tersebut di Malaysia dan negara 

membangun yang lain adalah terhad. Kebanyakan kajian yang telah dijalankan sebelum 

ini adalah kajian prevalens dan ini membatasi pemahaman yang lebih jelas mengenai 

hubungan di antara faktor risiko dengan kedua-dua keadaan tersebut. Objektif kajian ini 

adalah; 1) Mengenalpasti corak (prevalens, insidens dan insidens sembuh) fungsi badan 

terhad dan ketidakupayaan fizikal, 2) Mengenalpasti faktor risiko yang menyebabkan 

fungsi badan terhad dan ketidakupayaan fizikal, 3) Mengenalpasti jenis ketidakupayaan 

fizikal di kalangan warga emas yang tinggal di Kuala Pilah, Malaysia. Kajian ini adalah 

kajian pemerhatian kohort di kalangan masyarakat selama 12 bulan. Kajian ini 

dijalankan di Kuala Pilah, Negeri Sembilan dan warga emas terpilih adalah yang berusia 

60 tahun dan ke atas. Data berkaitan maklumat faktor risiko dan status fungsi fizikal 

diambil semasa temubual dijalankan dari rumah ke rumah pada awal permulaan kajian 

dan 12 bulan berikutnya. Ketidakupayaan fizikal juga dinilai dengan temubual melalui 

telefon kepada warga emas terpilih setiap tiga bulan. Selain sosio-demografik 

responden, faktor risiko yang lain juga dinilai seperti skala kemurungan, skala fungsi 

kognitif, skala tahap sokongan sosial, masalah penglihatan dan sejarah jatuh. Hasil 

kajian dinilai pada 12 bulan kemudiannya menggunakan skala ketidakupayaan fizikal 

(Katz Activity Daily Living dan Instrumental Activity Daily Living) dan fungsi badan 

terhad (ujian berjalan sejauh 4 meter). Prevalens keseluruhan untuk fungsi badan terhad 

adalah 62.8%, ketidakupayaan instrumental aktiviti kehidupan harian (IADL) 32.7% 
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dan ketidakupayaan aktiviti kehidupan harian (ADL) adalah 7.1%. Insidens fungsi 

badan terhad dalam tempoh 12 bulan berikutnya adalah 38.4%, ketidakupayaan 

instrumental aktiviti kehidupan harian (IADL) 24.8% dan ketidakupayaan aktiviti 

kehidupan harian (ADL) adalah 4.8%. Faktor risiko kepada insidens fungsi badan 

terhad dan ketidakupayaan fizikal adalah peningkatan umur, warga emas wanita dan 

tahap pendidikan yang rendah. Insidens sembuh daripada fungsi badan terhad dalam 

tempoh 12 bulan adalah 31.5%, ketidakupayaan instrumental aktiviti kehidupan harian 

34.2% dan ketidakupayaan aktiviti kehidupan harian 43.9%. Jenis ketidakupayaan 

fizikal yang paling kerap adalah ketidakupayaan fizikal jangka pendek, diikuti oleh 

ketidakupayan fizikal sementara, ketidakupayaan fizikal jangka panjang dan 

ketidakupayaan fizikal berulang.  Prevalens dan insidens untuk fungsi badan terhad dan 

ketidakupayaan instrumental aktiviti kehidupan harian adalah masalah yang biasa 

dialami oleh warga emas di Kuala Pilah, Malaysia. Prevalens dan insidens untuk 

ketidakupayaan aktiviti kehidupan harian adalah rendah berbanding dengan warga emas 

di negara maju. Hasil pemerhatian yang diperolehi daripada kajian ini juga telah dapat 

menerangkan dengan lebih jelas hubungan di antara faktor risiko dengan kejadian 

fungsi badan terhad dan ketidakupayaan fizikal. Langkah pencegahan spesifik dan 

intervensi perawatan yang awal dapat dirancang dalam mengoptimakan fungsi dan 

mengurangkan ketidakupayaan fizikal di kalangan warga emas. 
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CHAPTER 1: INTRODUCTION 

 

About The Chapter 

 

The first chapter of my thesis introduces the general aspects of the thesis. The 

demography, population growth of the elderly and problems related to elderly health are 

discussed in this chapter. The conceptual definition of functional limitation and physical 

disability are stated here, as well as the two theories of disablement; Nagi disablement 

model and the WHO International Classification of Functioning, Disability and Health. 

The last part of this chapter discusses the rationale of conducting the present study as 

well as the general and specific objectives of the study. 

 

1.1 General Introduction 

 

1.1.1 The Global Scenario of Ageing Population  

 

 The world‘s population today is heading towards an ageing society. Annualy 

there is tremendous growth in the number of people aged 60-years and above. 

Population ageing is defined as the increasing proportion of elderly in the total 

population (Wan Ahmad et al., 2011) and also refers to the alterations in the age 

structure of a population, which results in increasing proportions of the population at 

older ages, and consequently decreasing proportions at younger ages (Hermalin et al., 

2002). Population ageing is becoming one of the most important demographic 

phenomena (Mohamed Zaki et al., 2014) and the outcome of declining fertility and 

improving survival rates resulting from increased access to improved health care 

facilities, better sanitation and nutritional status of the population. Countries begin to 

age when fertility rates decline and mortality rates improve, especially at the adult ages 

(Kinsella, 1996). Declining fertility rates result in smaller additions to the population of 

younger cohorts, while improvements in survival rates contribute to large numbers 
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reaching to age 60 years and above, thereby leading to population ageing (Wan Ahmad 

et al., 2011).  

In developed regions, the population aged 60 or over is increasing at 1.0 per cent 

annually before 2050 and 0.11 per cent annually from 2050 to 2100. It is expected to 

increase by 45 per cent by the middle of the century, rising from 287 million in 2013 to 

417 million in 2050 and reaching 440 million in 2100 (United Nations, 2013). In less 

developed regions, the populations aged 60 or over are currently increasing at the fastest 

pace ever, 3.7 per cent annually in the period 2010-2015 and are projected to increase at 

2.9 per cent annually before 2050 and 0.9 per cent annually from 2050 to 2100. Its 

numbers are expected to increase from 554 million in 2013 to 1.6 billion in 2050 and to 

2.5 billion in 2100 (United Nations, 2013). The number of persons aged 60 or over is 

expected to increase more than triple by 2100 and those aged 80 or over is projected to 

increase almost seven-fold by 2100, increasing from 120 million in 2013 to 392 million 

in 2050, and 830 million in 2100. Currently, just over half of all persons aged 80 and 

over live in developing countries, but that share is expected to reach 68 per cent in 2050 

(United Nations, 2013). 

Developed regions, especially western countries have recognised and used the 

chronological age of 65 years to define 'elderly' or ‗older person‘ (WHO, 2012), but like 

most of the concepts from the western region which are usually not well adapted in the 

situation of many developing countries, this cut-off age is not suitable for use in 

developing nations where the population‘s life expectancy is shorter than developed 

nations. The definition of elderly in many countries is set at an age when someone can 

obtain their pension benefits. Currently, there is no standard definition of the elderly but 

the cut-off age of 60 years is to be referred as older population (WHO, 2012). 
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1.1.2 Demographic of the elderly population in Malaysia 

 

 The growth of the elderly people are currently more rapid in developing 

countries compared to the developed nations which are undergoing relatively little 

change in the growth of their older population (Kinsella, 2009). Malaysia which is 

categorized as upper middle income country is an example of one of the developing 

countries that is currently experiencing tremendous growth of its elderly population.  

The 2010 Population and Housing Census of Malaysia (Department of Statistics 

Malaysia, 2010) revealed that the total population of Malaysia was 28.3 million, as 

compared to 23.3 million in 2000, with an average annual population growth rate of 2.0 

per cent for the period 2000-2010. The total population was 28.3 million of which 91.8 

per cent were Malaysian citizens and 8.2 per cent were non-citizens. Malaysian citizens 

consist of the ethnic groups Bumiputera (67.4%), Chinese (24.6%), Indians (7.3%) and 

Others (0.7%). Bumiputera is a Malay term to describe the Malay race and other 

indigenous people of Malaysia such as Iban and Kadazan. 

The main groups that constitute the Bumiputera ethnic group are Malay which is 

the predominant ethnic group in Peninsular Malaysia (63.1%), Ibans which constituted 

30.3 per cent of the total citizens in Sarawak and Kadazan/Dusun which made up 24.5 

per cent in Sabah. The proportion of the population of Malaysia below the age of 15 

years decreased to 27.6 per cent as compared to 33.3 per cent in 2000. In contrast, the 

proportion of working age population (15 to 64 years) increased to 67.3 per cent from 

62.8 per cent (Department of Statistics Malaysia, 2010). The composition of the 

population in Malaysia according to age group and sex in 2000 and 2010 is shown in 

Figure 1.1. 
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Figure 1.1: Number of population by sex and age group in Malaysia year 2000 and 2010 

(Source: Department of Statistic, Malaysia (2010). Census 2010: Population    

Distribution and Basic Demographic Characteristic Report 2010). 

 

In Malaysia, the percentage of population aged 65 years and over  increased to 

5.1 per cent in 2010 as compared with 3.9 per cent in 2000 (Department of Statistics 

Malaysia, 2010) and the proportion of those age 60 years and above is expected to grow 

from 6.3% (1.4 million) in 2000 to 12% (4.9 million) by 2030 (Department of Statistics 

Malaysia, 2005). Consequently, the median age had increased from 23.6 years in 2000 

to 26.2 years in 2010, while the dependency ratio dropped from 59.2 per cent to 48.5 per 

cent. The trend of these indicators is in line with the transition of age structure towards 

ageing population of Malaysia (Mohamed Zaki et al., 2014). By year 2020, 9.5% of the 

Malaysian population will be 60 years and above (Mohamed Zaki et al., 2014). 

In Malaysia, the definition of elderly people as stated in the National Policy for 

Elderly are those people who are over 60 years old, in line with the definition from the 

World Assembly on Ageing in Vienna in 1982 (United Nation, 1983). 

 

Univ
ers

ity
 of

 M
ala

ya

http://www.statistics.gov.my/index.php?r=column/cglossary2&menu_id=eWd2VFdIZ2xpdzBmT2Y0a0pweDcwQT09&keyword=ZnlFNmdrUWlEYUZ0dXRaVVZWZnV2Zz09&release=1


 

 

 5 

1.2 Problems related to ageing population 

 

 Change in the demographic profile in the population results in epidemiologic 

shift where increasing life expectancy and number of elderly people as a result of better 

immunity against acute diseases eventually result in increased cases of chronic diseases 

and disability (WHO, 2004). Majority of the elderly population (55%) suffered from 

chronic diseases that lead to limitation in their functional status and disablement 

(Putignano et al., 2012). 

In United States, the most prevalent chronic diseases among the elderly aged 

over 65 years were  hypertension (60%), cholesterol disorders (41%), arthritis (28%), 

heart disease (25%), and eye disorders (23%) (Anderson, 2010). In Malaysia, the 

prevalence of heart disease among elderly aged 60-69 years and 70 years and older was 

10.4% and 12.6% as reported by our National Health and Morbidity Survey in 2011. 

The same survey found the prevalence of stroke and arthritis among elderly aged 70 

years and older were 5.8% and 19.2% respectively (NHMS, 2011). An earlier study 

conducted among elderly patients admitted to tertiary hospitals in Malaysia noted that 

the most common prevalent chronic diseases were cardiovascular diseases (21.2%), 

followed by neoplasms (16.8%), genitourinary diseases (13.9%),  respiratory diseases 

(7.7%), endocrinology, nutrition and metabolic diseases (7.1%) (Latiffah et al., 2006). 

Besides chronic diseases, there are also other prevalent diseases that affect a 

large number of the elderly people with uncommon symptoms such as immobility, 

cognitive function impairment and incontinence, which is referred to as geriatric 

syndromes (Olde Rikkert et al., 2003). 

 

1.2.1 Geriatric syndromes 

 

 Geriatric syndromes can be defined as health conditions that arise when the 

collective impairments involving multiple organs and body systems make an elderly 
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susceptible to any situational challenges due to multiple contributing factors (Inouye et 

al., 2007). Geriatric syndromes usually include various abnormalities that typically co-

exist and correlate with each other to cause a single apparent outcome. For example, in 

the case of delirium, the collective effects of many risk factors such as cognitive 

impairment, severe sickness and advancing age lead to the development of delirium 

phenomenology (Flacker, 2003).  

The term ―syndrome‖ that is being used in geriatric highlights the multiple 

causation of a combined manifestation (Inouye et al., 2007). Parallel with this usage, the 

concept of geriatric syndromes can be applied with the concept of ―phenotype‖ where 

the recognizable features of an individual whether physically or biochemically is 

determined by their genetic and surrounding environment (Inouye et al., 2007). Figure 

1.2 highlights the conceptual differences for the terminology ―disease‖, ―syndrome‖ and 

―geriatric syndrome‖. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2: Schematic conceptual differences between disease, syndrome and geriatric 

syndrome term. (Source: Olde Rikkert et al (2003). Geriatric syndromes: medical 

misnomer or progress in geriatrics? The Nederlands Journal of Medicine, 61(3), 83-87). 

 

 

 Geriatric syndromes are commonly due to multifactorial health conditions 

targeting multiple organs leading to impairment and often inflicting the vulnerable 

elderly (Wald, 2012). Pressure ulcers, falls, delirium and functional limitations are 

ENTITY       AETIOLOGY      PATHOGENESIS      PRESENTING SYMPTOMS 

 

Disease             Known                    Known                      Known, but variable in   

                                                                                           presentation 

 

Syndrome 1      Unknown                Unknown                  Defined set of signs 

 

Syndrome 2      Unknown                Known                      Defined set of signs 

 

Syndrome 3      Known                    Unknown                  Defined set of signs 

 

Geriatric          Multiple                  Interacting                Single symptom 

Syndrome        aetiological             pathogenetic 
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examples of geriatric syndromes which occur frequently among hospitalized elderly 

resulting in significant morbidity, premature mortality, and increased resource 

utilization (Wald, 2012). Other common geriatric syndromes are physical disability, 

visual and hearing impairments, urinary incontinence, falls, depression, osteoporosis, 

and  poor nutrition (Mohile et al., 2011). 

 

1.2.2 Functional limitation and physical disability 

 

 Functional limitation and physical disability are among the most common 

geriatric conditions (Guralnik et al., 2003), that can lead to adverse consequences in the 

elderly such as dependency and institutionalisation. In the United States, report from 

governmental agency showed that 28% of community-dwelling elderly aged over 65 

years and were Medicare recipients had difficulty to perform at least one activity of 

daily living with 12% of them reporting having difficulty in finishing instrumental 

activities of daily living (Department of Health and Human Services Administration on 

Ageing, 2012). Functional limitation and decline lead to serious and severe 

complications that create problems in the elderly‘s capability to live independently in 

the community and negatively affect their social function and quality of life (Puthoff, 

2006). 

 Restriction or limitation in the ability to perform normal and usual activities in 

day to day life can be regarded as disability (Verbrugge et al., 1994), and the word 

‗disability‘ itself assist us in measuring the effect of certain diseases or injuries 

(Abdulraheem et al., 2011). The recent definition of disability according to the 

International Classification of Functioning, Disability and Health (ICF) developed by 

the World Health Organization (WHO) is limitation in functioning due to combination 

and interactions between the individual‘s health condition such as diseases, injuries, and 

disorders with factors in the environment (WHO, 2006). 
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 Functional limitation is defined as the incapability of an individual to perform 

specific tasks either physically or mentally in everyday life. According to the WHO, 

limitation in functional status comprise any health problems that inhibits a person from 

finishing either simple or complex tasks and eventually restrict the individual‘s 

performance (Verbrugge et al., 1994). Functional status is usually assessed with 

reference to specific tasks, for example whether the person can walk independently for 

four metres, lifts certain objects, or grasps a pencil.  

 

1.2.3 The difference between functional limitation and physical disability 

 

The words ―action‖ and ―activity‖ are simple terms to distinguish the concepts 

of functional limitation and disability. These words help convey the generic (situation-

free) features of one and the social (situational) features of the other.  This distinction 

has been recognized and described by Haber (1990) and Pope (1991): ―Functional 

limitation refers to individual capability without reference to situational requirements‖ 

(Haber, 1990). Disability is a social process—the pattern of behaviour arising from the 

loss or reduction of ability to perform expected or specified social role activities of 

extended duration because of a chronic disease or impairment (Haber, 1990). Disability 

refers to the expression of a functional limitation in a social context (Pope, 1991) while 

physical disability refers specifically disability in performing physical activities. 

Functional limitation and disability refer to different behaviours, not to different aspects 

or ways of measuring the same behaviour. Kelly-Hayes and colleagues (1992) 

suggested that functional limitation and physical disability in the elderly are two distinct 

concepts and that the measure of choice for both conditions should be in accordance to 

the objectives and type of study population (Kelly-Hayes et al., 1992). 

 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 9 

1.3 Theoretical model of disablement 

 

There were numerous theoretical models that have been proposed from previous 

researchers for better understanding of association between age and decline in 

physiological systems that can result in functional deficits among elderly people 

(Puthoff, 2006). The two most common theoretical models were Nagi disablement 

model and the model of WHO International Classification of Functioning, Disability 

and Health.  

Nagi disablement model is one of the theoretical models that is widely used in 

research and also well accepted by healthcare practitioners (Verbrugge et al, 1994). This 

model was conceived and developed by sociologist Saad Nagi (Nagi, 1965; Nagi, 1979; 

Nagi, 1991). The model was used to elucidate the reason why some elderly lose the 

ability to perform daily activities. The International Classification of Functioning, 

Disability and Health, known more commonly as ICF, is WHO's framework for health 

and disability. It is the conceptual basis for the definition, measurement and policy 

formulation for health and disability. It is a universal classification of disability and 

health for use in health and health related sectors.  

The ICF model has two parts, each with two components. Part 1 is entitled 

Functioning and Disability, which includes body functions and structures as well as 

activities and participation. Part 2 is entitled Contextual Factors, which includes 

environmental factors and personal factors. Unlike the Nagi model, each component of 

the ICF can be expressed in both positive (e.g positive aspect is functional and structural 

integrity) and negative terminology (e.g negative aspect for the same component was 

impairment). However, both models have in common the view that overall disablement 

represents a series of related concepts that describe the consequences or impact of a 

health condition like arthritis and diabetes on a person‘s body, on a person‘s activities, 

and on the wider participation of that person in society (Jette et al., 2003). Table 1.1 

Univ
ers

ity
 of

 M
ala

ya



 

 

 10 

shows the general comparion between Nagi‘s disablement model and International 

Classification of Functioning, Disability and Health (ICF). 

Table 1.1: Comparison between Nagi’s disablement model and ICF 

Models Anatomical 

Body Parts 

Physiological 

Functions of 

the Body 

Task 

Performance 

Involvement 

in Life Roles 

Disablement 

Model 

Pathology Impairment Functional 

Limitations 

 

Disability 

Disease, injury, 

congenital 

conditions 

Dysfunctions 

and structural 

abnormalities 

in specific 

body systems 

 

Restriction in 

basic physical 

and mental 

actions 

The expression 

of a physical or 

mental 

limitation in a 

social context 

ICF Body Function and Structures 

 

Activity and Participation 

 

Physiological functions of body 

systems and anatomical parts of 

body 

Activity: Execution of a task or 

action 

Participation: Involvement in a 

life situation 

Source: Jette AM, Keysor J. Disability Models: Implications for Arthritis Exercise and 

Physical Activity Interventions. Arthritis and Rheumatism (Arthritis Care and 

Research), 2003: 49: 114-120. 

 

 

1.4 Rationale and purpose of the study 

 

The present "ageing population" result in substantial increase in the numbers and 

proportion of elderly. Ageing is characterized by loss of function and elderly are among 

the most sedentary segment of society (Paterson et al., 2010). In many respects the 

increased life expectancy now appears to be exceeding our ability to maintain function 

and functional independence. A large proportion of elderly may live perilously close to 

important thresholds of physical ability that may render them dependent. The reduced 

quality of life and the social and economic (health-care) consequences are staggering 

and alarming (Paterson et al., 2010). 

 Numerous studies on functional limitation and physical disability had been 

conducted mostly in developed countries as these two conditions had become their main 

focus and concern (Kelly-Hayes et al., 1992; Gill et al., 2003; Lafortune et al., 2007; 
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Alexandre et al., 2012). In Malaysia, there was a prevalence study on functional 

limitation and physical disability conducted by Hairi and colleagues in 2010 among 

community-dwelling elderly in Melaka. In that study, about one-fifth of the elderly 

population reported had functional limitation and the prevalence of ADL disability 

ranged from 10% to 30% (Hairi et al., 2010). However, there is no data available on 

incidence of functional limitation and physical disability as well as subtypes of physical 

disability among elderly in Malaysia. Such data were also scanty for other developing 

countries. Many previous studies utilize a cross-sectional design, probably due to the 

time intensive nature and high cost associated with repeated, one-on-one contact with 

participants. However, this restricts causal interpretation and inhibits a clear 

understanding of how the relationship between risk factors and incidence of functional 

limitation and physical disability. 

During the past decade, evidence supporting the dynamic nature of disability has 

emerged with the availability of multiple waves of data from longitudinal studies (Gill 

et al., 2008). Evidence from these longitudinal studies showed that disability is 

reversible and often recurrent based from monthly assessments of functional status (Gill 

et al., 2003; Hardy et al., 2004; Gill et al., 2008). Moreover, it was found that multiple 

transitions between different disability states were common in elderly (Hardy et al., 

2005). These findings supported an emerging paradigm of disability as a complex and 

highly dynamic process with considerable heterogeneity, which highlighted the need for 

additional research to further enhance understanding of the disabling process in elderly. 

Currently, there are still no published studies focusing on different subtypes of disability 

among elderly in Malaysia. 

The purpose of this study is to determine the pattern (prevalence, incidence and 

incidence recovery) of functional limitation and physical disability and its‘ associated 

risk factors. The other purpose of the current study is to characterize the subtypes of 
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disability. This is important because it will be beneficial for effective prevention and 

early recognition and also for the management of collective comorbid diseases and 

syndromes. This will eventually result in prevention of disability and increase the 

quality of life among elderly population. In terms of public health, the benefits derived 

from a more physically independent elderly population are essential for maintenance of 

a cost effective health-care delivery system. By identifying distinct subtypes of 

disability, it is hoped that the knowledge about the disabling process will further 

enhance and spur additional research that embrace the inherent complexity of disability. 

The goal is to reduce the overall burden of disability in elderly persons. 

 

1.5 Research questions 

 

The research questions of the present study are: 

 

1. What is the prevalence of functional limitation and physical disability among the 

community-dwelling elderly in Malaysia? 

2. What is the incidence and risk factors associated with functional limitation and 

physical disability at twelve months follow-up among the community-dwelling elderly 

in Malaysia? 

3. What are the incidence of recovery from functional limitation and physical disability 

and risk factors associated with the recovery from both conditions at twelve months 

follow-up? 

4. What are the subtypes of physical disability among community dwelling elderly in 

Malaysia? 
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1.6 Study objectives 

 

1.6.1 General Objective 

 

 To determine the pattern and risk factors of functional limitation and physical 

disability among the community dwelling elderly in Kuala Pilah district, Negeri 

Sembilan. 

1.6.2 Specific Objectives 

 

a) To describe the prevalence of functional limitation and physical disability among 

community dwelling elderly in Kuala Pilah district, Negeri Sembilan. 

b)  To determine the incidence and risk factors associated with functional limitation and 

physical disability at twelve months follow-up. 

c) To determine the incidence of recovery and risk factors associated with recovery 

from functional limitation and physical disability at twelve months follow-up. 

d)  To describe the subtypes of physical disability (transient, short term, long term, 

recurrent and unstable disability) among community dwelling elderly in Kuala Pilah, 

Negeri Sembilan. 
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CHAPTER 2: LITERATURE REVIEW 

 

About the chapter 

 

 The second chapter of this thesis discuss the literature review that was conducted 

during the early phase of the research. This chapter start with the description of theories 

of disablement and disablement process model. Both the prevalence and incidence of 

functional limitation and physical disability based from previous literature are stated 

here as well as the information on subtypes of physical disability. Risk factors 

associated with functional limitation and physical disability that were identified from 

other studies are also described in this chapter. The final part of this chapter explains the 

conceptual framework for this research based upon literature review. 

 

2.1 Theoretical model of disablement 

 

2.1.1 Nagi disablement model 

 

The Nagi disablement model explained how acute and chronic conditions can 

lead to specific deficits of body systems functions which were declines in basic physical 

and mental tasks. These deficits caused limitation in daily living activities. Generally, 

this model has been used to describe how age-associated alterations in the body system 

can cause reduction in the elderly‘s capacity to fulfill their social duties (Puthoff, 2006). 

The disablement model based on the Nagi Scheme described the disablement process 

into four main stages or levels: pathology, impairments, functional limitation and 

disability as shown in the Figure 2.1. 

 

 

 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 15 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: The disablement model based on Nagi model of disability (Source: 

Verbrugge LM, Jette AM. The disablement process. Social Science and Medicine 

1994:38 (1):1-14). 

 

2.1.1.1 First stage: Pathology 

 Pathology is defined as the existence of abnormalities in the body whether 

changes in the biochemical or physiological components due to an acute or chronic 

disease state (Verbrugge et al., 1994). These changes start at the fundamental stage 

which is at the cellular level and usually the progression is slow and takes years before it 

can manifest. The stimulus for the start of this pathological process is the age-associated 

changes in the physiological systems. Chronic pathology encompasses progressive 

diseases, injuries with long term sequelae, and enduring structural or sensory 

abnormalities. Acute pathology includes the short-term diseases and injuries, usually 

less than three months in duration. Examples of pathology (stated as diagnoses) are 

osteoarthritis, lung cancer, cataracts, tinnitus and Alzheimer‘s disease. 

2.1.1.2 Second stage: Impairment 

 Impairment is defined as pathological changes that have progressed to another 

level and can cause malfunctions to certain body systems that deviate from normal 

functions (Verbrugge et al., 1994). Impairment also refers to dysfunctions and 

 

PATHOLOGY        IMPAIRMENTS          FUNCTIONAL         DISABILITY 

                                                                         LIMITATION 
 

Interruption                   Anatomical,               Limitation in               Limitation in 

or interference              physiological,             performance              performance of 

normal                            mental or                   at the level                socially defined 

processes                        emotional                 of the person               roles and tasks 

                                      abnormality                                                    within the           

                                         or loss                                                         environment 

 

Stroke-                         Muscle atrophy            Inability to                  No longer dine 

denervated                                                       move arm                    out with friends 

arm muscle 
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significant structural abnormalities in specific body systems. ―Significant‖ means that 

the abnormality can have consequences for physical, mental or social functioning. 

Impairments occur in the pathology‘s primary locale, but they may also occur in 

secondary locales, either immediately or delayed. For example, diabetes has primary 

impact on the metabolic system, but it can also affect the cardiovascular, renal and other 

systems. Medical procedures to evaluate impairments include clinical examination, 

laboratory tests, imageing procedures and patients‘ medical history and symptom 

reports. The results are used directly to score the severity of the pathology. 

2.1.1.3 Third stage: Functional limitation  

Functional limitations are restrictions in performing fundamental physical and 

mental actions used in daily life by one‘s age-sex group (Verbrugge et al., 1994). At this 

stage, the impairment has already caused significant effect which is restrictions in doing 

the activities that are essential for day to day living. Fundamental physical (body) 

actions include overall communication, mobility, discrete motions and strengths, visual 

and auditory functions. Examples are difficulty in walking, lifting objects, climbing 

stairs, reading standard-size print and hearing other people speak in a room. Basic 

mental (mind) actions include central cognitive and emotional functions; examples are 

short-term memory, intelligible speech, alertness in daytime activities, orientation in 

time and space and positive affect. 

2.1.1.4 Fourth stage: Disability 

 This is the level where the functional limitations have progressed to a stage 

where the person has to rely on assistance from others and can no longer perform 

independently their essential daily activities (Verbrugge et al., 1994). Disability is 

experiencing difficulty doing activities in any domain of life (the domains typical for 

Univ
ers

ity
 of

 M
ala

ya



 

 

 17 

one‘s age-sex group) due to a health or physical problem. Current studies (Tang et al., 

1999; Fujita et al., 2006 and Feng et al., 2013) often focus on three domains: personal 

care (basic activities of daily living; BADL or ADL), household management 

(instrumental activities of daily living; IADL), and job (paid employment). ADLs are 

necessary for survival; IADLs are necessary for maintaining a dwelling in a given 

sociocultural setting. 

 

2.1.2 The Disablement Process 

 

The Disablement Process model is an extension and elaboration of the Nagi 

disablement model that is especially useful for research design (Verbrugge et al., 1994). 

The Disablement Process restates that pathway in the language that suits medical and 

survey research. This is because in real life, the main pathway does not occur in a pure 

untampered way. There is always integration between social, psychological and 

environmental factors that can affect and alter it as shown in Figure 2.2. 

―Disablement‖ refers to impacts that chronic and acute conditions have on the 

functioning of specific body systems. It does reflect the impact on people‘s abilities to 

act in usual, expected and necessarily desired ways in their society. The term 

―disablement‖ is general, covering all consequences of pathology for functioning. The 

term ―process‖ reflects interest in the dynamics of disablement; that is, the trajectory of 

functional consequences over time and the factors that affect their direction, pace, and 

patterns of change. 

Verbrugge and colleagues (1994) proposed the disablement process model and 

Lawton and colleagues (1973) proposed the competence-environmental press model. 

Both models examine the relationship between the physical environment and disability. 

Verbrugge and colleagues (1994) distinguished between intrinsic ability (i.e., an 
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individual's ability to perform an activity regardless of context) and actual ability (i.e., 

an individual's ability to perform an activity when supported by the physical or social 

environment). According to the model, the physical environment has the potential to 

help an individual overcome his or her intrinsic disability through either the removal of 

environmental barriers or the provision of environmental modifications. Whether 

individuals with age-related disabilities reside in community or institutional dwellings, 

the physical environment serves as a valuable resource by which their remaining 

cognitive and physical abilities can be supported (Iwarsson, 2005; Oswald et al., 2007).  
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Figure 2.2: A model of disablement process (Source: Verbrugge LM, Jette AM. The 

disablement process. Social Science and Medicine 1994:38 (1):1-14). 

EXTRA-INDIVIDUAL FACTORS 

 
MEDICAL CARE AND REHABILITATION 

(surgery, physical therapy, speech therapy, counselling,  

health education, job retraining, etc.) 

 

MEDICATIONS AND OTHER THERAPEUTIC REGIMENS 

(drugs, recreational therapy/aquatic exercise, biofeedback/meditation,  

rest/energy conservation, etc.) 

 

EXTERNAL SUPPORTS 

(personal assistance, special equipment and devices, standby assistance/supervision,  

day care, respite care, meals-on-wheels, etc.) 

 

BUILT, PHYSICAL AND SOCIAL ENVIRONMENT 

(structural modifications at job/home, access to buildings and to public transportation, 

 improvement of air quality, reduction of noise and glare, health insurance  

and access to medical care, laws and regulation, employment discrimination, etc.) 

 

 

 

 

 

THE MAIN PATHWAY 

  
PATHOLOGY             IMPAIRMENTS                    FUNCTIONAL                    DISABILITY 
                                                                                      LIMITATION 

      

(diagnoses of           (dysfunctions and                        (restrictions in basic          (difficulty doing activities 

disease, injury,         structural abnormalities                physical and mental            of daily life, household 

congenital/               in specific body systems:            action: ambulate, reach,         management, personal  

developmental         musculoskeletal, cardio-            stoop, climb stairs, produce      care, hobbies, active 

condition)                vascular, neurological, etc.)           intelligible speech, etc.)         recreation, clubs,     

                                                                                                                                       socializing with 

                                                                                                                                       friends and kin, etc.) 

                                                                                                                                     

 

 

 

 

 

RISK FACTORS                           INTRA-INDIVIDUAL FACTORS 
(predisposing characteristics:                     

demographic, social, lifestyle,                     LIFESTYLE AND BEHAVIOR CHANGES 

behavioural, psychological,                         (overt changes to alter disease activity and impact) 

environmental, biological)     

                                                                     PSYCHOSOCIAL ATTRIBUTES AND COPING 

                                                                     (positive affect, emotional vigor, prayer, locus of control, 

                                                                      cognitive adaptation to one‘s situation, confidant,  

                                                                      peer support groups, etc.)  

 

                                                                     ACTIVITY ACCOMMODATIONS  

                                                                     (changes in kind of activities, procedures for doing them,                     

                                                                     frequency or length of time doing them) 
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2.1.3 The Model of WHO International Classification of Functioning, Disability 

and Health (ICF) 

 

The International Classification of Functioning, Disability and Health (ICF) are 

viewed as outcomes of interactions between health conditions (diseases, disorders and 

injuries) and contextual factors. Figure 2.3 identifies the three levels of human 

functioning classified by ICF: functioning at the level of body or body part, the whole 

person, and the whole person in a social context. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3: The basis for ICF model of disability (Source: World Health Organization. 

International Classification of Functioning, Disability and Health (ICF). Geneva, WHO 

2001). 

 

 

Table 2.1 summarise the ICF model of disablement. The first component of the 

ICF comprises Body Functions and Structures. Body functions are the physiological 

functions of body systems (including psychological functions) while body structures are 

anatomical parts of the body such as organs, limbs, and their components. Impairments 

are problems in body function or structure such as a significant deviation or loss.  The 

second component of the ICF model is Activity and Participation. Activity is the 

execution of a task by a person while limitation in activities is defined as difficulties that 
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a person may have in executing activities. Participation is involvement in a life situation 

and participation restrictions are problems that a person may experience during the 

involvement in life situations. 

The second part of the ICF framework consists of environmental factors and 

personal factors. Environmental factors are defined as the physical, social, and 

attitudinal environment in which people live and conduct their lives. Personal factors are 

the particular background of an individual‘s life and living, such as gender, race, age, 

fitness, social background and coping styles that are not part of a health condition or 

health states.  

Table 2.1: An overview of International Classification of Functioning, Disability 

and Health 

Component Part 1: Functioning and 

Disability 

Part 2: Contextual Factors 

Body 

functions and 

structures 

Activities and 

participation 

Environmental 

factors 

Personal 

factors 

Domains Body functions 

Body structures 

Life areas 

(tasks, actions) 

External 

influences on 

functioning and 

disability 

Internal 

influences on 

functioning 

and disability 

 

Constructs Change in 

body functions 

(physiological) 

Change in 

body structures 

(anatomical) 

-Capacity: 

executing tasks 

in a standard 

environment 

-Performance: 

executing tasks 

in the current 

environment 

 

Facilitating or 

hindering impact 

of features of the 

physical, social, 

and attitudinal 

world 

Impact of 

attributes of a 

person 

Positive 

aspect 

Functional and 

structural 

integrity 

 

Activities 

Participation 

Facilitators Not applicable 

Negative 

aspect 

Impairment Activity 

limitation 

Participation 

restriction 

Barriers/hindraces Not applicable 

Source: World Health Organization. International Classification of Functioning, 

Disability and Health (ICF). Geneva, WHO 2001. 
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ICF classifies functioning and disability associated with health conditions and 

describes three models of disability which are medical, social and biopsychosocial 

model of disability. 

2.1.3.1 The medical model of disability 

The medical model views disability as a feature of the person, directly caused by 

disease, trauma or other health conditions, which requires medical care provided in the 

form of individual treatment by professionals. Disability, in this model, calls for medical 

or other treatment or intervention, to 'correct' the individual‘s problem. 

2.1.3.2 The social model of disability 

The social model of disability views disability as a socially created problem and 

not as an attribute of an individual. In the social model, disability demands a political 

response, since the problem is created by an unaccommodating physical environment 

brought about by attitudes and other features of the social environment. 

2.1.3.3 The biopsychosocial model of disability 

Disability is a complex phenomenon that is both a problem at the level of a 

person's body, and it is primarily a complex social phenomena. Disability is always due 

to the interaction between attributes of the person and characteristics of the overall 

context in which the person lives, but some aspects of disability are almost entirely 

internal to the person, while another aspect is almost entirely external. In other words, 

both medical and social interventions are appropriate responses to the problems 

associated with disability. The biopsychosocial model is a better model of disability. It 

is an integration of medical and social factors that provides a coherent view of different 

perspectives of health: encompassing the biological, individual and social components. 
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2.2 Application of Nagi Disablement Model in the studies 

 

As mentioned earlier, there were four stages in Nagi‘s Disablement Model from 

pathology as a first stage until disability as a final stage. In this model, the progression 

from first to the final stage is a bidirectional relationship and the individual‘s 

progression can change at different stages (Puthoff, 2006). This is because, it relies on 

changes in the individual‘s health status or whether there was any effective interventions 

that can improve the impairments. The disablement model offered a valid 

conceptualization on the process of disability in the elderly as shown in many earlier 

studies (Puthoff, 2006).  

In a longitudinal study involving over 6800 healthy elderly aged 70 years and 

above, the presence of risk factor which was chronic health conditions was found to 

predict the occurrence of functional limitations at follow-up four years later (Boult et 

al., 1994). Numerous studies either cross sectional, longitudinal, or interventional 

studies involving elderly used this disablement model as the foundation for their study 

(Puthoff, 2006). 

Since the nature of this research was a prospective longitudinal study, 

application of Nagi‘s Disablement model and disablement process was more appropriate 

as Nagi‘s model not only explained the direction from certain pathology to disability but 

also the reverse direction from having some disability to having normal physical 

function again. 

 

2.3 Methods of literature review 

 

 The strategy applied for the literature review was a computer-assisted literature 

search. The literature search was carried out to identify the prevalence, incidence, 

incidence recovery and risk factors of functional limitation and physical disability 
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among elderly population. Articles included were identified through a broad electronic 

search of the following databases: PubMed, Embase, Science Direct, JSTOR and Digital 

Dissertations. Each database was searched to find studies related to the stated objectives 

of this study by using the following keywords: elderly, older people, older adults, aged, 

functional (status), impairment, decline, deficit, functional (physical fitness), limitation 

(function), limitation (mobility), activities of daily living, basic activities of daily living 

and instrumental activities of daily living. Other terms used were prevalence, incidence, 

incidence (recovery), cross sectional studies, cohort studies, longitudinal studies and 

risk factors. Further internet search was also conducted with the Google scholar using 

the same search terms. Hand searching was also undertaken and a total of 152 papers 

(17 papers of prevalence studies, 19 papers of incidence studies, 74 papers of risk 

factors, 24 papers of instruments used, 6 papers of disablement model, 5 papers of 

elderly demographic, 4 papers of disability subtypes and 3 papers of incidence of 

recovery) were reviewed during the process of literature review. Non-English published 

studies were excluded. 

 

2.4 Prevalence of functional limitation and physical disability 

 

Comparison of prevalence across studies was difficult due to differences in the 

concept and types of measurement used to assess functional limitation and physical 

disability (Hairi et al., 2010). For example, walking speed test that was used to measure 

functional limitation were varied in terms of the walking distance used and lack of 

standardisation in the administration of most of the tests. The most frequently used tests 

covered distances of 2.44 meters, 4 meters, and 6 meters, carried out at usual gait speed 

(Munoz-Mendoza et al., 2010).  
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The prevalence of functional limitation and physical disability among elderly in 

Malaysia were 19.5% and 24.7% respectively (Hairi et al, 2010). An earlier study 

conducted in Singapore noted lower prevalence of ADL disability which was 6.6% 

among noninstitutionalized elderly aged 65 years and above (Ng et al., 2006). Tang and 

colleagues (1999) reported 6.5% of community dwelling elderly in China had ADL 

disability and 7.9% had IADL disability. However, more recent study conducted among 

9890 elderly aged 65 years and above in China found higher prevalence rate of ADL 

disability (14.9%) and IADL disability (30.1%) (Feng et al., 2013). 

Studies from other developing countries showed a wide range of prevalence 

rates. The prevalence of ADL and IADL disability found by Millan-Calenti and 

colleagues (2010) in their cross sectional study was 34.6% and 53.5%.  In Nigeria, the 

prevalence of functional limitation was 22.5% and 6-items ADL disability was 15.7% 

among 1824 rural elderly population (Abdulraheem et al., 2011). Alexandre and 

colleagues (2012) found 23.8% of elderly aged 60 years and above in Brazil had ADL 

dependence. Recent cross sectional study conducted in the same country found 

comparable prevalence of ADL disability (24.7%) (Busch et al., 2015). Busch and 

colleagues (2015) also reported prevalence of functional limitation and IADL disability 

which was 54.9% and 33% respectively. In summary, the prevalence for functional 

limitation from all these studies ranged from 19.5% to 54.9%. The prevalence of IADL 

disability ranged from 7.9% to 53.5% and ADL disability ranged from 6.5% to 34.6%. 

 

2.5 Incidence of functional limitation and physical disability 

 

The differences in the definition, measuring tools and duration of the study made 

the comparison for incidence of functional limitation and physical disability also 

difficult. Different studies used different definitions of disability, different data 
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collection strategies, and different research designs, as well as different thresholds for 

defining disability. As Mont (2007) noted, some measures focused on body and function 

(sometimes referred to as impairment), some on activity limitation, and some on 

participation restriction. Different studies measured disability as: self-identification as 

disabled, diagnosable conditions, activities of daily living, instrumental activities of 

daily living, and participation.  

In a study conducted among the 2895 participants in United States of America, 

the incidence of functional limitation was 41.3% (1195 participants) during 3.5 years of 

follow-up (Figaro et al., 2006). In that study, functional limitation was assessed by 

several physical performance tests including repeated chair stands, standing balance 

(semitandem, fulltandem, and single-leg stands), a 6-metre walk at the usual pace, and a 

narrow 6-metre walk (Figaro et al., 2006) 

In another longitudinal study involving 2984 elderly participants over 6.5 years 

of follow-up, the overall incidence of mobility limitation was 55.1% (Stelholm et al., 

2010). All the participants were free of mobility limitation at baseline. Incident of 

mobility limitation was defined as a self-report of any difficulty walking one quarter of 

a mile or climbing 10 steps. 

In the Women's Health and Ageing Study, the cumulative incidence of severe 

walking disability, defined as customary walking speed of < 0.4 meters/second and 

inability to walk one quarter of a mile, or being unable to walk from the first to the sixth 

follow-up was: 7.8%, 12.0%, 15.1% 19.5% 21.2%, and 22.8% in a 3-year prospective 

study with 6 semi-annual follow-up (Rantanen et al., 2001). 

Gobben and colleagues (2014) had examined the incidence of both ADL and 

IADL disability at 1 year of follow up and found the prevalence was 15.3% for ADL 

disability and 12.5% for IADL disability.  The incidence of IADL disability ranged 
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from 22.1% at 2 years to 52.1% at 7 years follow-up (Carriare et al., 2005). The study 

examined disability in IADL among 545 high-functioning women aged 75 years and 

older. Another study documented 149 cases of new disability in instrumental or basic 

activities of daily living over two years among the 1680 adults aged 49-83 years and 

free of baseline disability (Dunlop et al., 2014). 

In the study conducted in Taiwan, 145 (11.0%) participants out of 1321 

community dwelling elderly aged 65 years and above developed ADL disability during 

the 3-year study period (Wu et al., 1999). In another study examining gender differences 

in incidence and determinants of disability in ADL involving 1634 elderly totally 

independent in ADL at baseline, 15.3% (69 male and 181 female) developed incident of 

ADL disability at 6 years of follow up (Alexandre et al., 2012).  

In an eleven-year longitudinal study of 5644 elderly participants in the Mexican 

Health and Ageing Study (MHAS), the incident of functional limitation and physical 

disability was investigated based on the elderly frailty status. Frailty was defined by 

meeting at least three of the following criteria: weight loss, weakness, exhaustion, slow 

walking speed and low physical activity.  After 11-years of follow-up, 51.9% nonfrail, 

67.5% prefrail, and 82% frail participants developed mobility disability. Incident IADL 

disability was 24.2%, 27.1%, and 40.8% among nonfrail, prefrail, and frail subgroups 

respectively; whereas the incidence of ADL disability was 19.9%, 30%, and 44.6% in 

nonfrail, prefrail, and frail participants, respectively (Aguilar-Navarro et al., 2015). 

In summary, the incidence of functional limitation was between 41.3% at 3.5 

years to 55.1% at 6.5 years of follow up. The incidence rates of ADL disability ranged 

from 15.3% at 1 year to 44.6% at 11 years of follow up while the incidence of IADL 

disability ranged from 12.5% to 52.1% (from 1 year to 7 years of follow up).  
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2.6 Incidence of recovery from functional limitation and physical disability 

 

It has been documented that even if the elderly become disabled, a substantial 

proportion of them recovered and became independent (Manton et al., 1988; Hardy et 

al., 2004). The Medical Research Council Cognitive Function and Ageing Study (MRC 

CFAS) demonstrated that less than 10% of disabled community-living elderly recovered 

and became independent in their function within 2 years of follow-up (Seidel et al., 

2009), which was lower than other studies that reported on basic ADL recovery (27–

34%) (Gill et al., 1997; Al Snih et al., 2003). For ADL disability recovery rate, previous 

longitudinal studies of community-dwelling elderly that included assessment intervals 

of 12 to 24 months found the recovery rates were as high as 28% (Manton et al., 1988; 

Gill et al., 1997; Katz et al., 1983). In another longitudinal study that followed up their 

participants for seven years, the incidence of recovery from disability was 28.4% 

(Carriere et al., 2005). More recent evidence demonstrated that assessment intervals 

longer than 3 to 6 months led to incomplete ascertainment of disability and that this 

incomplete ascertainment was largely due to recovery from disability (Gill et al., 2002). 

These results suggested that recovery might be considerably more common than 

previous studies (Hardy et al., 2004).   

In Japan, the prevalence of recovery from disability was 26.3% using self-

reported questionnaire on mobility difficulty (Fujita et al., 2006). Fujita and colleagues 

(2006) examined the incidence of recovery from mobility disability, IADL and ADL 

disability based on frequency of going outdoors. The incidence of recovery for mobility 

disability ranged from 15% (elderly with frequency of going outdoors once a week or 

less) to 46% (elderly with frequency of going outdoors once a day or more) (Fujita et 

al., 2006). The incidence of recovery for IADL disability ranged from 4% (elderly with 

frequency of going outdoors once a week or less) to 33.6% (elderly with frequency of 
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going outdoors once a day or more) (Fujita et al., 2006). The incidence of recovery for 

ADL disability ranged from 22% (elderly with frequency of going outdoors once a week 

or less) to 61% (elderly with frequency of going outdoors once a day or more) (Fujita et 

al., 2006).  

 

2.7 Subtypes of disability among the elderly 

 

 Emerging evidence during the past decade showed that disability was actually a 

dynamic process. It arose due to the accessibility to multiple data derived from 

prospective studies where they had found that there were transition periods in the 

disability process that followed a certain pattern (Gill et al., 2008). In his study, Gill and 

colleagues (2008) had also stated that there were five distinct disability subtypes which 

were transient, short-term, long-term, recurrent, and unstable based on the number and 

duration of disability episodes. 

Table 2.2: Operational definitions of the five distinct disability subtypes 

Disability Subtype Operational Definition 

Transient One episode of disability lasting only 1 month 

Short-term One episode of disability lasting 2 to 5 months 

 

Long-term One or more episodes of disability, with at least one lasting 

6 or more months 

Recurrent Two episodes of disability, with none lasting 6 or more 

months 

Unstable Three or more episodes of disability, with none lasting 6 or 

more months 

Source: Gill, T.M., Guo, Z., & Allore, H.G. (2008). Subtypes of Disability in Older 

Persons over the Course of Nearly 8 Years. J Am Geriatr Soc, 56, 436-443. 
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 Transient disability was the most common subtypes which was about 9.7% and 

followed by long-term disability (6.9%). About 24.7% of the study participants had 

more than two intervals with an incident disability subtype (Gill et al., 2008). The time 

frame commonly used by clinicians when discussing their elderly patients‘ prognosis 

was between 12 to 24 months (Gill et al., 2008) and this time frame had also been used 

for disability assessment intervals in many longitudinal studies. 

Prior research and clinical judgement had determined the duration of disability 

subtypes, although it was not intended to be definitive.  For example, 6 months was 

chosen as the minimum duration to define episodes of long-term disability, because this 

period was often used to predict recovery after a disabling event (Hardy et al., 2004; 

Dubin et al., 2007; Hoenig et al., 1997; Campbell et al., 1997). The operational 

definition of unstable disability, as three or more episodes of disability with none lasting 

6 or more months (i.e., not long-term), was based on the theoretical construct proposed 

previously, as substantial fluctuations in function with minor external events (Campbell 

et al., 1997). 

Recurrent disability was modelled after other clinically relevant outcomes, such 

as falls and urinary tract infections, which commonly recur over discrete periods of 

time.  Finally, episodes of disability lasting only 1 month (transient) were distinguished 

from those lasting 2 to 5 months (short term), because it was likely that this difference 

in duration was meaningful to the elderly and their caregivers. 
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2.8 Measurement tools used in assessing functional limitation and physical 

disability 

 

2.8.1 Functional limitation 

 

Functional limitations can be measured through self-report or performance based 

assessment (Guralnik et al., 2003). Performance based measurements offers more 

information as they identify important physical parameters involved in performing daily 

tasks (Guralnik et al., 2003). 

2.8.1.1 Walking speed test 

Walking speed test was the most frequently used objective physical performance 

test to evaluate functional limitation of the lower limbs (Guralnik et al., 2003; Buchner 

et al., 1995; Imms et al., 1981). Speed is calculated over a relatively short distance and 

its measurement does not influence the resistance factor (Steffen et al., 2002). In 

longitudinal epidemiological studies, speed tests have demonstrated their capacity to 

predict important adverse results such as: hospitalization, dependence, and mortality 

(Cesari et al., 2005; Cesari et al., 2009; Onder et al., 2005; Ostir et al., 2007). 

Furthermore, numerous advantages of walking speed test have been reported in terms of 

test-retest reliability, sensitivity to change and applicability to different population 

groups (Bohannon, 2009; Guralnik et al., 1989; Guralnik et al.,1994). 

In a study carried out on a sample of primary care patients, Studenski and 

colleagues (2003) found that walking speed, calculated over a distance of 4 meters, was 

a predictor of hospitalization, health deterioration, and physical function decline. 

Cavazzini et al. (2004) performed a study to see whether a simple test based on physical 

performance could be incorporated into routine clinical practice. The results supported 

its viability and efficacy. 
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The walking speed test is very simple and highly evidenced based. The only 

equipment needed is a tape measure and a stopwatch or mobile phone as an accurate 

timer. Taking more than 5 seconds to cover the 4-metre distance is highly indicative of 

frailty if there is no obvious alternative reason for slow walking such as a previous 

stroke or arthritis of the knee/hip (Abellan et al, 2009). The slower a person walks, the 

greater the degree of frailty. 

Among community-dwelling elderly, mean value for gait speed vary 

substantially depending not only on the population studied, but also on the method used 

(Busch et al., 2015).  Mean speed  was most frequently reported in tests over 4, 5, and 6 

meters, performed at usual gait speed; the values (comparing two studies with similar 

characteristics) vary between 0.88 m/s for the 4 meters test (Studenski et al., 2003) and 

1.17 m/s for the 6 meters test (Cesari et al., 2005). Walking speed decreased with 

advanced ages. Bohannon and colleagues (2011) found that for healthy women and men 

aged 70–79, the usual gait speed was 1.13 m/s and 1.26 m/s, respectively, and for those 

aged 80–89, the values were 0.94 and 0.97 m/s respectively. 

Walking speed is a particularly good predictor of functional disability (Guralnik 

et al., 2000). Deficits in gait speed may be due to the age-related development of 

sarcopenia, which predominantly affects the lower extremities, causing changes in 

muscle activity patterns and reducing muscle strength and power (Gomes et al., 2014).  

2.8.1.2 Tinetti Performance Oriented Mobility Assessment Tool 

The Tinetti Performance Oriented Mobility Assessment Tool was also one of the 

measures used to detect functional limitation (Tinetti., 1986; Ferruci., 2007). The 

Tinetti-test was published by Mary Tinetti (Yale University) to assess the gait and 

balance in elderly. This test has been recommended and widely used in elderly to assess 

mobility, balance and gait, and predict falls. It is therefore also called: performance-
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oriented mobility assessment or POMA (Shumway-Cook et al., 2012). Besides giving 

information on maneuverability it is also a very good indicator for risk of fall of the 

person tested. It was reported to have better test-retest, discriminative and predictive 

validities concerning risk of fall compared to other tests such as Timed Up and Go test 

(TUG), one-leg stand and functional reach test (Lin et al., 2004). 

 

2.8.2 Physical Disability 

 

2.8.2.1 Katz ADL scale 

Self-reported limitations in activities of daily living (ADL) were often used to 

assess functional performance, both in research and in daily care (Katz et al., 1970). The 

Katz Index of Independence in Activities of Daily Living, commonly referred to as the 

Katz ADL, was the most commonly used instrument to assess functional status and a 

person‘s ability to perform activities of daily living independently. The scale measured 

the adequacy of performance of six functions; i.e of bathing, dressing, toileting, 

transferring, continence, and feeding. 

This index was first tested among patients in hospitals, where clinicians rated 

patients‘ ability to perform six tasks. Nowadays, the index is used to measure the 

functional status of community dwelling, non-institutionalized elderly individuals, either 

in its original set-up or with adaptations, and also as a self-report measure instead of an 

assessment tool for clinicians (Reijneveld et al., 2007). The instrument can also be used 

for baseline measurements when the elderly are well and compared to periodic or 

subsequent measures. From the time this instrument was developed, it had been 

modified and simplified and different approaches of scoring had been used. This tool 

had consistently demonstrated its utility in evaluating functional status in the elderly 

population and had been used extensively as a flag signalling functional capabilities of 
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elderly in the clinical and home environment. Most of the previous studies among 

community dwelling elderly used Katz ADL scale to measure disability in their studies 

(Nybo et al., 2001; Serraino et al., 2001; Graciani et al., 2004; Hairi et al., 2010; Busch 

et al., 2015). 

2.8.2.2 Barthel Index ADL 

The Barthel Index measured functional independence in personal care and 

mobility. This is an assessment of patients‘ level of independence in activities of daily 

living (Wade et al., 1988). This questionnaire takes two to five minutes to be completed 

whether through self-reporting or via face to face interview. The ten ADL items 

assessed are feeding, bathing, dressing, grooming, toileting, bladder control, bowel 

control, transfering from bed to chair, walking and stair climbing. Each item is rated in 

terms of whether the patient can perform the task independently, with some assistance 

or is totally dependent on others. The Barthel Index also has been used in earlier studies 

as one of the measurement tools for physical disability (Hairi et al., 2010; Abdulraheem 

et al., 2011). 

2.8.2.3 Lawton IADL  

Physical disability also can be assessed using the instrumental activities of daily 

living (IADL) which comprise the following domestic functions: telephone and 

transportation use, shopping, cooking, house-keeping, medication intake and budgeting. 

The IADL method is the extension of ADL for a more comprehensive measurement of 

disability and integrating some elements of handicap concept.  

It had been inferred that IADL might be more sensitive than basic ADL in 

screening individuals with functional disability (Walter-Ginzburg et al., 2001) as IADL 

is influenced by societal, environmental, educational, and cultural factors, which are 
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more complex while ADL represent the basic physiological functions of human beings. 

The incapability to complete one or more IADL can also be referred to as having 

physical disability and increasing inability to perform IADL may result in the need for 

institutional care. 

The Lawton Instrumental Activities of Daily Living Scale (IADL) is a valid and 

reliable tool to assess whether a person can perform domestic activities and living skills 

independently (Lawton et al., 1969). This instrument was not only useful to measure the 

current functions of a person but also can recognize either improvement or deterioration 

with time. This scale has been used in previous studies before (Serraino et al., 2001; 

Graciani et al., 2004; Busch et al., 2015). In Malaysia, this questionnaire was validated 

in a previous study conducted among elderly aged above 60 years, its Cronbach's alpha 

was reported as 0.7346 (Latifah et al., 2003). 

 

2.9 Summary of the prevalence and incidence rates of functional limitation and 

physical disability 

 

 For the review of prevalence and incidence rates of functional limitation and 

physical disability, various rates were identified from previous literature.  There was a 

large range found between the lowest and highest reported prevalence rates of functional 

limitation and physical disability. The prevalence of functional limitation reported from 

the studies conducted in the developing countries ranged from 19.5% to 54.9%. The 

prevalence of IADL disability ranged from 7.9% to 33% and for ADL disability, the 

range was from 3.0% to 24.7%. There was only one study from the developing countries 

that reported the incidence of functional limitation ranging from 51.9% to 82.0%. The 

range of incidence for IADL disability in developing countries was from 24.2% to 

40.8% and ADL disability was from 11.0% to 44.6%. The prevalence of functional 

limitation and IADL disability reported by studies from developing countries was 
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comparable with those in developed regions. For ADL disability, the prevalence range 

reported by studies from developing countries was lower than in developed contries. 

The range of incidence for functional limitation, IADL and ADL disability were higher 

in the studies conducted in developing countries than those from the developed regions. 

Several issues need to be addressed in comparing the prevalence and incidence 

of functional limitation and physical disability across studies. First, the term functional 

limitation and physical disability were used interchangeably in some studies. Secondly, 

different definitions were utilized to describe functional limitation and physical 

disability including mobility limitation, functional disability and mobility disability. 

Thirdly, a variety of assessment tools were used to measure both functional limitation 

and physical disability adding to the complexity in drawing a conclusion for prevalence 

and incidence rates of both conditions. The differences in the prevalence and incidence 

were more prominent among the studies that examined functional limitation. Studies 

that used objective assessments and consist several tests usually yield much lower 

prevalence and incidence rates compared to those that used single objective assessment 

or subjective assessment such as self-reported limitation of their functional status. For 

physical disability, the differences in the prevalence and incidence rates were mainly 

due to differences in the number of activity items being measured. Lastly, there were 

also differences in the characteristics of the elderly population especially among studies 

that were conducted in the developed countries where their participants were mainly 

those in more advanced age group (e.g 65 years or 70 years and older) and their studies 

also focussed on the elderly with specific impairments (e.g elderly with diabetes or 

metabolic disease). 
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2.10 Risk factors of functional limitation and physical disability  

 

 The progression to functional limitation and physical disability which was 

already explained in the disablement model will also be accelerated with the presence of 

certain risk factors. Risk factors can be regarded as behaviours or attributes that affect 

the chance of developing functional limitation or disability in the presence of 

pathological changes (Verbrugge et al., 1994). A number of risk factors that have 

demonstrated to be involved in the progression of both conditions in the disablement 

model were gender, age, education level, and body composition (Lawrence et al., 1996). 

The risk factors that can affect the development of disability can be further divided into: 

a) intra-individual factors: lifestyle and psychosocial attributes; and b) extra-individual 

factors: medical care, social environment, and external support (Puthoff, 2006).  

 

2.10.1 Age and gender 

 

 Age was independently associated with functional limitation and physical 

disability especially for those aged more than 75 years old where the prevalence ratio 

(PR) was 7.9 and 3.0 respectively (Hairi et al, 2010). In the same study, being female 

was also a risk factor for functional limitation (PR 2.7) but not for physical disability. In 

a detailed study that examined different subtypes of disability, there were also no 

differences in the incidence rates between males and females elderly (Gill et al., 2008).  

 In the study conducted by Arroyo and colleagues (2007), age was also found to 

be a significant risk factor for functional limitation in women. Data from cross-sectional 

household-based epidemiological study in Brazil also suggested that older individuals 

and women had more functional limitations (Barbosa et al, 2005). The cumulative effect 

of pregnancy and childbearing, poor/lack of education, and poor health care may be 
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responsible for higher functional limitation seen in elderly women (Abdulraheem et al., 

2011).  

 Two recent studies conducted among elderly aged 60 years and above in Brazil 

noted that older age was a significant risk factor for both functional limitation and 

physical disability (Alexandre et al., 2012; Busch et al., 2015) and being a women was a 

risk factor for ADL disability (Alexandre et al., 2012). In a cohort study involving 1745 

elderly aged 75 years and above, age was found to be associated with functional 

dependence defined as need for assistance in one or more activities of daily living at 

baseline and also at follow-up three years later (Agiiero-Torres et al, 1998). Ageing has 

been suggested to be a predictive factor of functional disability (Martin et al., 1988; 

Fulton et al., 1989; Parker et al., 1996). 

 

2.10.2 Ethnicity 

 

 Risk factors such as race and ethnicity were found to be contributing factors for 

functional limitation and resulted in disability (Verbrugge et al., 1994). A study 

conducted by Leon and colleagues (1995) describing the prevalence among two ethnic 

groups (Blacks and Whites) living in two different community revealed that Blacks had 

higher prevalence of functional disability in both regions; however these Black-White 

differences revealed a geographic variation (Leon et al., 1995). In a recent study 

conducted in Europe, the researchers found that Indian Asian people had higher risk of 

contracting all types of disability as compared to Europeans and this significant finding 

persisted even after controlling for other confounders such as socioeconomic status, 

behavioural habits, body fat composition and chronic diseases which were measured at 

baseline (Williams et al., 2012). 
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 In Malaysia, among the three main ethnic groups, Indians had the highest 

prevalence of physical disability as compared to Malays and Chinese but for functional 

limitation the prevalence was similar across all ethnic groups (Hairi et al., 2010). They 

found that 76% of the older Indians worked as manual unskilled labourers mainly in the 

rubber plantations (Hairi et al., 2010). The low socioeconomic status of Indian elderly 

contributed to higher prevalence of physical disability. 

 

2.10.3 Socioeconomic status and education level 

 

 Low socioeconomic status was found to be correlated with physical disability 

(Koster et al., 2006). A cross sectional study conducted by Feng and colleagues (2013) 

in China reported poor economic status as a significant factor for ADL disability but not 

for IADL disability. Systematic review done by Rodrigues and colleagues (2009) noted 

that lack of schooling and livings in rented house were among the main risk factors for 

functional disability regardless of gender. Inadequate education was known to be 

associated with low income and poverty. In a local study, having low education was 

associated with functional limitation and physical disability in univariate analysis but it 

appeared to be not significant in multivariate analysis (Hairi et al, 2010). Low level of 

education was found to be associated with low walking speed in a cross sectional study 

involving 1112 elderly aged 60 years and above (Busch et al., 2015) and predictor for 

ADL dependence in a cohort study involving 2143 community dwelling elderly in 

Brazil (Alexandre et al., 2012). In another cohort study involving 545 elderly women 

aged 75 years and above, the investigators also found that lower educational level was 

predictor of disability measured by IADL items (Carriere et al., 2005). 
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2.10.4 Living arrangement 

 

Living arrangements were closely related to the health and wellbeing of the 

elderly (Sereny et al., 2011). The associations between living arrangements and health 

outcomes, such as mortality, activities of daily living (ADL) disability, self-rated health, 

and psychological well-being have been reported by others (Cheng, 2006; Russell et al., 

2009; Wong et al., 2009). In a study by Wang and colleagues (2013) of Chinese elderly, 

unmarried persons including widowers, the divorced and the never married, living with 

children were disadvantaged on all three dimensions of functional disability measured 

by the BADL, IADL and ADL. Living with others was associated with functional 

disability in 1079 community elderly in Singapore (Ng et al., 2006) while living alone 

was associated with slow walking speed among community living elderly in Brazil 

(Busch et al., 2015). 

 

2.10.5 Tobacco smoking 

 

Smoking was recognized as a major public health problem among the elderly 

(Marinho et al., 2010). Risk of death among elderly smokers was higher as compared to 

those who never smoked (Marinho et al., 2010). Morbidity and mortality from cancer, 

stroke, cardiovascular, and respiratory diseases were also higher among elderly smokers 

(Bratzler et al., 2002; Husten et al., 1997).  Due to this high prevalence of chronic 

diseases among elderly smokers, they also tend to have more limitations in their 

functional status and eventually suffered from disability. Tobacco smoking was found to 

be a primary cause of premature mortality and morbidity in a cross sectional study 

conducted among Malaysian adult males aged 18 years and above (Lim et al., 2013). 

Some data suggested that, as a group, the elderly not only smoke for a longer 

period of time than younger smokers, but were also less aware of the potential harmful 
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effects of tobacco use. As a result, they were more resistant to quit smoking, do not 

report a greater number of quitting attempts or methods, and tend not only to 

underestimate the risks but also to overestimate the benefits of smoking (Bratzler et al., 

2002; Orleans et al., 1994). 

 

2.10.6 Chronic diseases 

 

 Presence of diabetes and stroke were associated with physical disability while 

for functional limitation only arthritis was found to be significant (Hairi et al., 2010).  In 

initially healthy and high-functioning elderly, those with diabetes and had high 

inflammation were found to have an elevated risk of decline in their functional status 

(Figaro et al., 2006). Similar findings were also documented in the study conducted by 

Resnick and colleagues (2003) where they demonstrated that diabetes was an early 

indicator for functional deficits, and the association was still significant even after 

controlling for potential confounders and uncontrolled blood glucose level contributed 

to this relationship. Presence of cardiovascular diseases were found to be associated 

with low walking speed (Busch et al., 2015) and stroke was a predictor for ADL 

disability (Alexandre et al., 2012). 

Cardiovascular health problems, including hypertension, showed to have a more 

prominent harmful effect on ADL/IADL limitations than other types of health 

conditions such as osteoporosis that may affect the elderly (Johnson et al., 1993). Pinsky 

and colleagues (1985) found that ever having a hypertension diagnosis was predictive of 

greater disability status for both men and women. Similar findings by Wu and 

colleagues (2007) indicated that hypertension was among one of the highest risk factors 

for severe disability (defined as two or more ADL limitations) in a sample of 
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community-dwelling elderly. The association between high BP and physical functional 

limitations has been demonstrated in a cohort study on ageing (Rosano et al., 2011). 

Hubert and colleagues (1994) also identified hypertension as a risk factor for the 

development of disability over a period of 6 years. Recent evidence suggested by the 

Charleston Heart Study (Hajjar et al., 2007) noted that only those with uncontrolled 

hypertension had an increased risk of incident disability, whereas those with controlled 

hypertension had a similar incident disability as those without hypertension. The lack of 

association between controlled hypertension and disability risk suggested that adequate 

control of hypertension may prevent functional decline. 

 Elderly with chronic diseases such as diabetes, hypertension and heart diseases 

had higher chances to have disability and if, coexists with obesity problem, would 

further worsen their functional and disability status (Figaro et al., 2006). In a study 

conducted by Hairi and colleagues (2010), obesity was more frequently seen among 

older women in contrast with underweight that were more common among older men. 

In addition, besides poor glycemic control, diabetes related complications such as 

neuropathy and vasculopathy can also mediate the progression of disability (Figaro et 

al., 2006). 

 Baseline data analysis from the cross-sectional Women Health Initiative Study 

noted that in older women, geriatric syndromes were correlated with functional 

impairment and the association was more significant in geriatric conditions combined 

with cardiometabolic diseases (Rosso et al., 2011). 

 

2.10.7 Depressive symptoms 

 

 Earlier studies found the incidence of depressive disorders was high among 

elderly population (Barcelos-Ferreira et al., 2009; Costa et al., 2007; Ormel et al., 2002). 
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Elderly with depressive symptoms were found to be significantly associated with 

physical disability and functional limitation (Hairi et al., 2010). In Singapore, elderly 

with diabetes and depression had higher prevalence of common geriatric syndromes 

such as functional decline and urinary incontinence compared to those non-depressed 

elderly (Lai et al., 2012). A longitudinal study conducted in Taiwan to examine the 

relationship between depression and disability among elderly demonstrated that 

disability was a stronger predictor of depressive symptoms (Chen et al, 2012). 

Depressive symptoms in elderly patients have been shown to affect many 

aspects of health, such as cognitive function (Sikkes et al., 2011), inflammatory 

biomarkers (Looper et al., 2011), quality of life (Duivis et al., 2011), and physical health 

(Chen et al., 2011). However, the greatest impact of depression was related to functional 

disability, as this condition was associated with low levels of physical activity that led to 

deficits in mobility and physical performance (Everson-Rose et al., 2005; Hassmen et 

al., 2000; Lindwall et al., 2007). The relationship between depression and physical 

functioning among elderly was well documented in both cross-sectional and 

longitudinal studies, either in patients with major depression or among adults with 

depressive symptoms (Lenze et al., 2001).  

Penninx and colleagues (1998) followed a cohort of 6247 community-dwelling 

elderly aged 65 or older originally free from disability for six years, and found that those 

elderly who were depressed at baseline had an increased risk of incident self-reported 

disability in both activities of daily living (ADLs) and mobility. Depressive symptoms 

also predicted physical decline as measured by objective tests of physical performance 

(Penninx et al., 1998). In a sample of high-functioning elders free of any disability, high 

levels of depressive symptoms predicted an increased risk of onset of disability in basic 
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ADLs over a 2.5-year interval (Bruce et al., 1994). Depression has also been shown to 

accelerate the disablement process in elderly (van Gool et al., 2005).  

The Italian Longitudinal Study on Ageing recently reported baseline depressive 

symptoms were associated with higher rates of reported disability in men and women 

and performance based disability in men over 3.5 years (Carbonare et al., 2009). In a 

systematic review of variables predicting functional decline in community-dwelling 

elderly, depression was one of the key risk factors identified (Stuck et al., 1999).  

 

2.10.8 Cognitive impairment 

 

 Cognitive impairment was among the significant contributor for the progression 

of long-term functional decline based on the findings of the cohort study conducted 

among the oldest elderly population in Sweden (Rosso et al, 2011). They found that 

Mini Mental Status Examination (MMSE) score was among the strongest determinants 

for functional dependence at baseline and also three years later during follow-up and the 

population attributable risk proportion for occurrence of functional dependence in the 

presence of dementia was 49% (Rosso et al, 2011).  

 Cognitive impairment was found to be associated with disability (Graciani et al., 

2004; Ng et al., 2006) and low walking speed (Busch et al., 2015). Low MMSE score 

was shown to be significant predictors for functional deterioration among hospitalized 

elderly with geriatric syndrome (Chang et al, 2010). Cognitive impairment together with 

functional impairment, older age and impaired mobility were shown to be shared risk 

factors for functional deficits, pressure ulcers, falls, incontinence and delirium 

(Rodrigues et al., 2009). 
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2.10.9 Visual impairment 

 

 In a study done in Taiwan, subjects with correctable visual problems scored 

significantly less compared to others in the physical functioning dimension 

questionnaire (Kuang et al., 2007). Visual impairment was also shown to be associated 

with physical disability but not functional limitation (Hairi et al., 2010). Visual 

impairment was listed among the main factors for functional disability regardless 

whether in men or women (Rodrigues et al., 2009). A cross sectional study conducted in 

Spain by Martinez-Huedo and colleagues (2011) found that loss of vision was a risk 

factor for ADL, IADL and mobility disability among diabetic elderly who participated 

in their National Health Surveys. 

 

2.10.10 Falls and fear of falling 

 

 In Malaysia, the prevalence of falls among diabetic elderly was 18.8% (Azidah 

et al., 2012). Two-thirds of fall events usually occurred outdoors and mainly while 

walking and were associated with injuries (Lee at al., 2011). Half of the patients 

reported reduced activities in their daily living because of fear of falling (Lee et al., 

2011). Fear of falling was not only correlated with functional limitation and physical 

disability but also with other multiple geriatric syndromes (Kim et al., 2007). Since the 

identification of the post-fall syndrome (Murphy et al., 1982) and use of the term 

―ptophobia‖ which is defined as the phobic reaction to standing or walking (Bhala et al., 

1982) in the early 1980s, fear of falling (FOF) has gained recognition as a health 

problem of the elderly (Legters, 2002).  

Ironically, fear of falling also contributed to the falls. Elderly with fear of falling 

often changed their gait, decreased their activity, or attempted to use assistive devices to 

prevent falling. The decrease in activity and walking were perhaps the worst 
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consequences of fear of falling, leading to de-conditioning and overall decrease in 

strength (Cumming et al., 2000; Mendes de Leon, 1996). Fear of falling was more 

prevalent with increasing age and fall history and it was not only limited to individuals 

with a history of falls (Kumar et al., 2008). Another study also reported that higher fear 

of falling scores in community-dwelling elderly people was associated with greater 

declines in self-reported ADL performance over a 12-month period (Mendes de Leon et 

al., 1996).  

 

2.10.11 Social isolation and social support 

 

Social isolation is a crucial criterion in determining an individual‘s health status 

and quality of life. It is broadly understood that when people were socially isolated, they 

usually suffered poor health condition and were more likely to visit health care services 

(Hawthorne, 2000). Evidence also showed that there was a link between social isolation 

and dementia (Fratiglioni et al., 2000). Social isolation had been associated with poorer 

functioning in elderly adults (Perissinotto et al., 2012). 

In a study conducted in rural Taiwan, solitary living was an important risk factor 

for falls that can later result in functional limitation and physical disability among 

patients who visited primary care based outpatient geriatric services (Lee et al., 2011). A 

study conducted among homeless elderly found that they were more likely to have 

geriatric conditions such as functional impairment, depression, and urinary incontinence 

compared to the general population (Brown et al., 2011).  

Many previous studies showed that social support positively influenced health 

and reduced mortality (Vanderhorst et al., 2005; Taylor et al., 2004; Auslander, 1991; 

Lennartsson, 1999) but these findings were rather inconsistent. For example, recent 

studies reported both a positive association between social support and everyday 
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functioning (Zunzunegui et al., 2005) and no relationship between social support and 

limitations in either activity of daily living (ADLs) or instrumental activities of daily 

living (IADLs) (Hybels et al., 2010). In another study conducted in Malaysia, living 

alone and poor social support were found to be not associated with physical disability 

and functional limitation (Hairi et al., 2010). However, there were evidence of 

consistent association between functional disability and lower subjective social support 

(James et al., 2011; Mendes de Leon et al., 2003). 

 

2.10.12 Physical activity 

 

Maintenance of physical function is important for independent living of elderly. 

According to the World Health Organization (WHO), physical inactivity leads to 

disability and is one of the leading causes of chronic conditions such as hypertension, 

diabetes, and obesity (WHO, 2001). Previous study showed that people with disability 

had consistently low prevalence of engagements in physical activity (Escobar-Viera et 

al., 2014).  

Prospective studies showed that regular physical activity in middle-aged and 

elderly conferred reduced risk of functional limitation and disability in older age 

(Paterson et al., 2010). Lang and colleagues (2007) suggested a number of factors to 

explain the relationship between physical activity and lower risk of functional limitation 

and physical disability which were: i) physical activity may relate specifically to 

physical function; for example muscle strength may have a mediating role between 

physical activity and disability; ii) physical activity is protective against the metabolic 

syndrome thus reducing incidence of conditions whose consequences include reduced 

physical function; iii) exercise and physical activity are associated with lower 

inflammatory markers in elderly and may reduce the damageing effects of 
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inflammation, including those associated with excess adipose tissue; iv) physical 

activity provides psychological benefits; v) physical activity may maintain body weight 

and strength (and mitigate against age-related loss of lean body mass).  

 Paterson and colleagues (2010) also suggested a few mechanisms that may 

underlie the association between physical activity and disability which included the 

effects of: i) improved aerobic capacity, muscle strength, and flexibility; ii) protection 

against development and progression of disabling conditions (diseases such as 

cardiovascular, respiratory, osteoporosis, as well as nerve growth factors relating to 

cognitive function and protection against ischemic and neurotoxic damage); and, iii) 

favourable psychological effects.  

 

2.10.13 Self-rated health status 

 

Self-rated health has been one of the most frequently used variables in 

gerontological and health research. Self-rated health was particularly interesting because 

of its mediating role between human biology and psychology. Self-rated health has been 

found to be a strong predictor of mortality (Pijls et al., 1993; Idler et al., 1997) and other 

biomedical outcomes such as hip fracture (Cummings et al., 1995), ADL disability 

(Kaplan et al., 1993; Tas et al., 2007a) and IADL disability (Carriere et al., 2005). 

Elderly reported as having poor self-rated health status had significantly higher risk of 

having disability (Graciani et al., 2004; Ng et al., 2006) and functional limitation (Busch 

et al., 2015). In a cohort study conducted by Seidel and colleagues (2009) in the United 

Kingdom found that elderly with poor self-rated health status were least likely to 

recover from disability. Self-rated health was a useful health outcome in research 

because it was simple, short, and easily understood. 
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2.10.14 Chronic pain 

 

Chronic pain is defined as ―unpleasant sensory or emotional experience 

associated with actual or potential tissue damage, or described in terms of such damage‖ 

(International Association for the Study of Pain, 1986). Among Asian countries, 

prevalence of chronic pain varies from 7.1% in Malaysia to 90.8% in Hong Kong 

(Mohamed Zaki et al., 2012). Most studies have shown that prevalence of chronic pain 

increased with age. There was ample literature to support the relationship between 

persistent pain and functional disability among elderly (Horgas et al., 2008).  

In a study of community-dwelling elderly in Canada, Scudds and colleagues 

(2000) reported that 73% of participants had musculoskeletal pain in the 2 weeks prior 

to the study, and almost 70% had physical disability. They found that pain-related 

variables, including more painful body locations, higher pain intensity, greater pain 

frequency, and more pain medications used, were significantly associated with more 

physical disability. Lichtenstein et al (1998) also reported that pain intensity was 

strongly associated with limitations in physical functioning among elderly. In a sample 

of elderly with osteoarthritis, other investigators reported that pain severity was a 

stronger determinant of physical disability than structural joint changes (Creamer et al., 

2000). In a cohort study that examined the impact of self-reported pain on limitation of 

ADL, Al Sinh and colleagues (2001) found that pain was a significant independent 

predictor of subsequent disability. 

 

 

2.10.15 Anthropometric measures 

 

There was a mixed finding in the studies that examined the relationship between 

body anthropometric measures with functional limitation and physical disability. In one 

study, anthropometric measures which was body mass index was demonstrated as not a 
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risk factor for functional limitation (Arroyo et al., 2007). However, in another study, 

higher proportion of body fat not only increased the risk for urinary incontinence but 

also increased the prevalence of IADL and intellectual disability, and later affected 

elderly walking ability and balance (Kim et al., 2008). Obesity was found to be 

associated with a number of adverse health outcomes, including physical disability 

(Jensen et al., 2005; Jensen et al., 2006; Lee et al., 2005; Bhattacharya et al., 2008).  In a 

cohort study where 2984 elderly participated in Health, Ageing and Body Composition 

Study, it was reported that obesity was a risk factor for mobility limitation (Stenholm et 

al., 2010). An and colleagues (2015) confirmed that obesity had adverse impacts on 

functional limitations with odds ratio of 2.31 higher among obese middle-aged and older 

American adults to have mobility limitations. 

 

2.11 Summary of the risk factors of functional limitation and physical disability 

 

Previous literature identified the risk factors of functional limitation and physical 

disability and documented the positive association between risk factors such as 

advanced age, gender (female), chronic disease (diabetes, cardiovascular disease and 

hypertension), depression, cognitive impairment, chronic pain, visual impairment, low 

physical activity and poor self-rated health with the prevalence and incidence of 

functional limitation and physical disability. There were mixed findings in the 

association between low educational level and risk of having functional limitation and 

physical disability.  

A few variables such as living arrangement, marital status and social support 

level were still debatable as risk factors for functional limitation and physical disability. 

There were three studies that reported different living arrangements (living with 

children, living with others and lived alone) as a risk factor for functional limitation and 
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physical disability.  One study conducted among Chinese elderly noted that single 

persons (widowed, divorced or never married)  were having higher risk of physical 

disability in contrast with the finding from another study, where having a partner was 

shown as a predictor for physical disability. The findings also have been inconsistent for 

the association between social support with functional limitation and physical disability. 

There were two variables that were given less attention which were smoking and 

body fat percentage. Most studies had focussed on the association between smoking and 

chronic diseases such as cardiovascular disease and stroke which were the precursors for 

functional limitation and physical disability and not the direct association between 

smoking with both outcomes. Only one study reported positive association between high 

body fat proportions with disability. Most studies utilised body mass index (BMI) as the 

risk factor variable and there were mixed findings of the association between BMI with 

functional limitation and physical disability. BMI is not an accurate predictor of body 

fat in the elderly population as it does not distinguish between body fat and lean body 

mass. BMI tend to underestimate the amount of body fat in people who have lost muscle 

mass, such as elderly people.  
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Table 2.3: Summary table of studies on prevalence, incidence and risk factors of functional limitation and physical disability 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

Hairi et al. 

(2010) 

 

(Malaysia) 

Cross 

sectional 

study 

765 rural 

elderly aged 

60 years and 

above 

1) Test of 

functional 

limitation: Tinetti 

Performance 

Oriented Mobility 

Assessment Tool. 

2) Physical 

disability 

assessment: Self-

reported ADL 

using- 

-Barthel Index (10 

items)  

-6 basic ADL 

-5 basic ADL  

Prevalence of: 

1) 10 basic ADL 

disability: 24.7% 

(95% CI 21.6-27.9) 

2) 6 basic ADL 

disability: 14.4% 

(95% CI 11.9-17.2) 

3) 5 basic ADL 

disability: 10.6% 

(95% CI 8.5-13.1) 

4) Functional 

limitation: 19.5% 

(95% CI 16.8-22.5)  

 

 

- 1) Physical disability:  

 Advanced age(≥75 years: PR 

7.9; 95% CI 4.8-12.9),  

 Presence of diabetes (PR 1.8; 

95% CI 1.4-2.3) 

 Presence of stroke (PR 1.5; 

95% CI 1.1-2.2) 

 Presence of depressive 

symptomology (PR 1.3; 95% 

CI 1.1-1.8)  

 Visual impairment (blind: 

PR 2.0; 95% CI 1.1-3.6).  

2)Functional limitation:  

 Advancing age(≥75 years: 

PR 3.0; 95% CI 1.7-5.2)  

 Being female (PR 2.7; 95% 

CI 1.2-6.1) 

 Presence of arthritis (PR 1.6; 

95% CI 1.2-2.1)  

 Depressive symptomology 

(PR 2.0; 95% CI 1.5-2.7)  

 

*PR=Prevalence Ratio 
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‗Table 2.3, continued‘.  

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

Ng et al. 

(2006) 

 

(Singapore) 

 

 

Cross 

sectional 

study 

1,079 

noninstitution

alized 

Chinese, 

Malay, and 

Indian people 

aged 60 and 

older 

Functional 

disability: 

-10 items Barthel 

Index. 

-5 basic ADLs 

(eating, bathing, 

dressing, 

transferring, 

toileting)  

Prevalence of 

disability in at least 

one of five ADL 

items (6.6% in 

those aged > or = 

65)  

  

- Functional disability was associated  

 female sex,  

 Indian ethnicity, 

 older age,  

 poor self-rated health,  

 specific chronic diseases,  

 cognitive impairment, 

 sensory impairment,  

 living with others.  

3) The population attributable risks 

for leading modifiable factors were 

arthritis (12%) and cognitive 

impairment (14%). 

Wu et al. 

(1999) 

 

(Taiwan) 

Cohort 

study 

 

(3 years of 

follow up) 

1321 

community-

dwelling 

people aged 

65 years or 

older  

6 items ADL  

(eating, bathing, 

dressing, toileting, 

transfers, and 

walking inside the 

house) 

- 11.0% of the 

participants 

developed chronic 

ADL disability. 

 

Multiple hazard regression analysis 

showed:  

a) aged 70 to 79 years or older than 

age 80 had increased risk of ADL 

disability (RR: 2.05, 95%  CI: 1.35-

3.11) and 3.89 (95%CI: 2.33-6.50), 

respectively compared with those 

participants younger than age 70.  

b) risk of chronic ADL disability 

was inversely associated with 

routine exercise (RR = 0.52; 95% 

CI, 0.39-0.68). 
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‗Table 2.3, continued‘. 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

Tang et al. 

(1999) 

 

(China) 

Cross 

sectional 

study 

3440 non-

institutionaliz

ed elderly 

population  

1) 6 items ADL 

2) IADL 

Functional 

disability 

prevalence was 

6.5% on ADL and 

7.9% on IADL. 

 

- Functional disabilities were 

associated with: 

 gender 

 marital status 

Feng et al. 

(2013) 

 

(China) 

Cross 

sectional 

study 

9860 elderly 

aged 65 years 

and above 

1) 8 items ADL 

2) 10 items IADL 

1) ADL: 14.9% 

2) IADL: 30.1% 

- 1) ADL disability: 

 increasing age 

 urban elderly 

 poor economic status 

 depressive symptoms 

 cognitive symptoms 

2) IADL disability: 

 increasing age 

 female 

 depressive symptoms 

 cognitive symptoms 
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‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

Fujita et al. 

(2006) 

 

(Japan) 

Cohort 

study 

 

(2 years of 

follow up) 

1267 rural 

elderly aged 

65 years 

1) Mobility: 2 self 

reported questions 

2) IADL: five-item 

subscale of 

Instrumental Self-

Maintenance of the 

TMIG Index of 

Competence 

3) 5 items BADL 

1) Mobility 

disability: 

a) Elderly with high 

frequency of going 

outside: 5% 

b) Elderly with 

moderate frequency 

of going outside: 

28% 

c) Elderly with least 

frequency of going 

outside:61.5% 

 

2) IADL disability: 

a) Elderly with high 

frequency of going 

outside: 15.8% 

b) Elderly with 

moderate frequency 

of going outside: 

41.5% 

c) Elderly with least 

frequency of going 

outside:78.1% 

 

3) BADL disability: 

a) Elderly with high  

1) Mobility 

disability: 

a) Elderly with high 

frequency of going 

outside: 5.8% 

b) Elderly with 

moderate frequency 

of going outside: 

14.8% 

c) Elderly with least 

frequency of going 

outside:35% 

 

2) IADL disability: 

a) Elderly with high 

frequency of going 

outside: 9.3% 

b) Elderly with 

moderate frequency 

of going outside: 

16.8% 

c) Elderly with least 

frequency of going 

outside:32% 

 

3) BADL disability: 

a) Elderly with high  

A lower frequency of going 

outdoors at baseline was associated 

with a greater incident disability, 

and a lower recovery at the two-year 

follow-up. 
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‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

    frequency of going 

outside: 2.7% 

b) Elderly with 

moderate frequency 

of going outside: 

21.8% 

c) Elderly with least 

frequency of going 

outside:49.4% 

 

frequency of going 

outside: 3.9% 

b) Elderly with 

moderate frequency 

of going outside: 

10.4% 

c) Elderly with least 

frequency of going 

outside:20% 

 

 

Abdulrahee

m et al. 

(2011) 

 

(Nigeria) 

 

Cross 

sectional 

study 

1824 elderly 

rural dwellers 

aged 60 years 

and above  

1) Test for 

functional 

limitation: Tinetti 

performance-

oriented mobility 

assessment tool 

(TPOMAT)  

2) Physical 

disability 

assessment:  

-Barthel Index (10 

items)  

-6 basic ADL  

-5 basic ADL 

1) 10 basic ADL 

disability: 28.3 

(95% CI 25.2–31.5) 

2) 6 basic ADL 

disability: 15.7 

(95% CI 13.4–

19.8),  

3) 5 basic ADL 

disability: 12.1 

(95% CI 9.8–15.3) 

4) Functional 

limitation: 22.5 

(95% CI 18.1–

24.4). 

 

- 1) Physical disability:  

 Female gender PR 3.6 (95% 

CI 1.5–7.4),  

 Advanced age ≥75 years; PR 

22.2 (95% CI 14.5, 36.8),  

 Arthritis PR 3.7 (95% CI 

2.6–4.6), 

 Stroke PR 4.8 (95% CI 3.7–

7.9) 

 Diabetes PR 6.1 (95% CI 

4.3–7.1). 

2) Functional limitation: 

 Advanced age, (≥75 years: 

PR 10.5; 95% CI 5.4–16.4),  

 Female gender (PR 9.3; 95% 

CI 3.7–18.3) 
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‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

       Presence of arthritis (PR 5.2; 

95% CI 3.5–6.8),  

 Depressive symptomatology 

(PR 6.4; 95% CI 4.7–9.2). 

Busch et al. 

(2015) 

 

(Brazil) 

Cross 

sectional 

study 

1112 elderly 

aged 60 years 

and above 

1) 3-metre walking 

speed test 

2) 6 items ADL 

3) 5 items IADL 

 

1) Walking speed 

<0.81 m/s: 54.9% 

2) ADL: 24.7% 

3) IADL: 33% 

 

- Low walking speed: 

 Older ages 

 Low education 

 Living alone 

 Poor self-reported health 

 Cognitive impairment 

 Difficulty in IADL 

 Presence of cardiovascular 

 

Alexandre 

et al. 

(2012) 

 

(Brazil) 

Cohort 

study  

(6 years of 

follow up) 

2143 aged 60 

years and 

above 

6 items Katz ADL ADL dependence: 

23.8% 

ADL dependence: 

15.3% 

Risk factors for incidence of ADL 

dependence: 

 Women 

 Older age 

 Less schooling 

 Chronic lung disease 

 Stroke 

 Lower MMSE score 

 Depressive symptoms 

 Less grip strength  
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‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

Chang et 

al. (2004) 

 

(USA) 

 

 

 

 

 

 

 

 

 

Cohort 

study 

 

(21 

months of 

follow up) 

101 elderly 

aged 75 to 85 

years 

1) Mobility 

disability 

measurement: 400-

m walk test 

2) Functional 

limitation: Short 

Physical 

Performance 

Battery (SPPB) 

- Incidence of 

mobility disability: 

33.9% 

1) Strongest predictors of loss of 

mobility: 

    a) time to complete the 400-m   

        walk at baseline: (OR  

        1.6 per 1-min difference,  

        95%CI 1.04-2.45) 

    b) decline in SPPB score over the  

        follow up: (OR 1.4 per 1-point     

        difference, 95%CI 1.01-1.92) 

3) Functional limited elderly had a 

high rate of having mobility 

disability. 

 

Stenholm 

et al.  

(2010) 

 

(USA) 

 

 

Cohort 

study 

 

(6 and half 

years of 

follow up) 

2984 elderly 

aged 70-79 

years 

participating 

in the Health, 

Ageing, and 

Body 

Composition 

Study 

Mobility 

limitation: walking 

one-quarter mile or 

climbing 10 steps 

- Incidence of 

mobility limitation 

was  

a) Women: 

55%  

b) Men: 44 %  

 

Adjusted risk of developing mobility 

limitation was: 

a) Women: non-obese 

participants with metabolic 

syndrome (MetS) (HR:1.49, 

95% CI 1.24-1.80), obese 

participants without the 

MetS (HR:1.95, 95%CI 1.51-

2.53) and obese participants 

with MetS (HR:2.16, 95%CI 

1.78-2.63) relative to the 

non-obese without the MetS. 

b) Men: non-obese participants 

with MetS (HR:1.07, 95% CI  
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‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

      a) 0.87-1.32), obese 

participants without the 

MetS (HR:1.64, 95%CI 1.19-

2.25) and obese participants 

with MetS (HR:1.41, 95%CI 

1.12-1.78) relative to the 

non-obese without the MetS. 

 

Obesity itself, independent of its 

metabolic consequences, is a risk 

factor for mobility limitation. 

 

Aguilar-

Navarro et 

al. (2015) 

 

(Mexico) 

Cohort 

study 

(11-year 

follow up) 

5644 elderly 1) Mobility by 

using modified 

version of Nagi 

scale (difficulty to 

perform 4 tasks: 

pushing objects, 

stooping, reaching 

arms, handling 

small objetcs) 

2) Lawton IADL 

3) Katz ADL 

1) Mobility 

disability: 48.3% 

2) IADL 

disability:10.1% 

3) ADL disability: 

3% 

1)Mobility 

disability: 

a) Nonfrail elderly: 

51.9% 

b)Prefrail: 67.5% 

c) Frail:82% 

 

2) IADL disability: 

a)Nonfrail elderly: 

24.2% 

b)Prefrail:27.1% 

c)Frail:40.8% 

 

3)ADL disability: 

a) Nonfrail elderly:  

Frail elderly had higher risk of 

incidenct mobility, IADL and ADL 

disability. 

-Fraility measures were: 

a) unintentional weight loss 

b) exhaustion 

c) low walking speed 

d) weakness 

e) low physical activity 
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‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

     19.9% 

b)Prefrail: 30% 

c) Frail: 44.6% 

 

Millan- 

Calenti et 

al. (2010) 

 

Cross 

sectional 

study 

589 elderly 

aged older 

than 65 years. 

1) ADL items 

2) IADL items 

1) ADL: 34.6% 

2) IADL: 53.5% 

- 1) ADL: 

 Increasing age 

 Women 

 Cognitive impairment 

2) IADL: 

 Age 

 Cognitive impairment 

 

Carriere et 

al. (2005) 

 

(France) 

Cohort  

study 

545 elderly 

women aged 

75 years and 

older 

IADL items - 1) Incidence of 

disability: 

a)2
nd

 year= 22.1% 

b)3
rd

 year=27.4% 

c) 4
th

 year= 33.7% 

d)5
th

 year=36.3% 

e)6
th

 year=42.4% 

f)7
th

 year=52.1% 

 

2) Incidence of 

recovery at 7 years 

=28.4% 

1) Increasing age 

2) Lower performances in mobility  

    and balance tests 

3) Bad perceived health 

4) Lower muscle strength 

5) Higher BMI 

6) Lower educational level 

7) Lower physical activity level 

Univ
ers

ity
 of

 M
ala

ya



 

 

 61 

‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

Graciani et 

al. (2004) 

 

(Spain) 

 

Cross 

sectional 

study 

4000 non-

institutionaliz

ed Spanish 

population 

aged 60 years 

and over. 

Self-reported 

disability : 

1) Mobility 

Activities: 

-Difficulty in 

lifting or carrying 

a shopping bag? 

-Difficulty in 

climbing one flight 

of stairs? 

-Difficulty in 

walking several 

city blocks (a few 

100 m)? 

2) Agility 

Activities: 

-Difficulty in 

bending or 

kneeling? 

3) IADL 

4) basic ADL 

72.9% of subjects 

reported some type 

of disability:  

1) 59.1% in agility,  

2) 51.6% in 

mobility,  

3) 40.1% in IADL  

4) 19.1% in ADL.  

- 

 

Disability showed to be significantly 

more frequent for:  

 female gender (OR 1.83; 

95%CI 1.53–2.19);  

 more advanced age (OR 

4.54; 95% CI 3.27–6.32); 

 low/no educational level (OR 

2.01; 95% CI 1.67–2.42); 

 deteriorated cognitive status 

(OR 1.67; 95% CI 1.24–

2.23);  

 at least two chronic diseases 

(OR 2.54; 95% CI 2.01–

3.20);  

 poor perceived health status 

(OR 3.02; 95% CI 2.48–

3.69);  

 little physical activity (OR 

2.57; 95% CI 1.94–3.42); 

 greater use of hospital care 

(OR 1.34; 95% CI 1.10–

1.64). Univ
ers
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‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

Martinez- 

Huedo et 

al. (2011) 

 

(Spain) 

 

Cross 

sectional 

study 

7835 elderly 

>65 years old 

from National 

Health 

Surveys (NHS 

2006/2007) 

 

1) 5 items ADL 

2) 7 items IADL 

3) Mobility 

disability: walking 

for 1 hour without 

resting and 

walking up 10 

steps. 

1) Elderly with 

diabetes= 

a) ADL:20.6% 

b) IADL: 49.2% 

c)  Mobility 

disability: 38.2% 

 

2) Elderly without 

diabetes= 

a) ADL: 13.1% 

b) IADL: 37.1% 

c) Mobility 

disability: 26.3% 

- General: 

1) Advancing age 

2) Female 

3) Diabetes 

Risk factors of ADL  in diabetic 

elderly: 

1) female 

2) age>75 years 

3) depression 

4) vision loss 

Risk factors of IADL  in diabetic 

elderly: 

1) female 

2) age>75 years 

3) depression 

4) vision loss 

5) cardiovascular diseases 

Risk factors of mobility disability  in 

diabetic elderly: 

1) female 

2) age>75 years 

3) depression 

4) vision loss 

5) cardiovascular diseases 

6) obesity 
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‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

Tas et al. 

(2007) 

 

Netherland

s 

Cohort 

study 

 

(6 years of 

follow up) 

4258 elderly 

aged 55 years 

and above 

The assessment of 

Disability: The 

Stanford Health 

Assessment 

Questionnaire 

(HAQ) 

Prevalence of 

disability: 31.8% 

Incidence of 

disability: 26.7% 

 

Higher in women 

(33.2%) compared to 

men (19.7%). 

Predictors for disability for men and 

women: 

1) age 

2) self-rated health  

3) overweight 

4) depression 

5) joint complaints 

6) medication use  

Predictors for disability for men: 

1) Stroke 

2) falling   

3) presence of comorbidities  

Predictors for disability for women: 

1) having a partner 

2) poor cognitive functioning 

3) osteoarthritis  

4) morning stiffness  

 

Gobbens et 

al. (2014) 

 

Netherland

s 

 

Cohort 

study 

 

(1 year of 

follow up) 

505 

community 

dwelling 

elderly aged 

75 years and 

above 

ADL and IADL 

disability were 

assessed by the 

Groningen 

Activity 

Restriction Scale 

ADL disability: 

14.4% 

IADL disability: 

11.8% 

ADL disability: 

15.3% 

IADL disability: 

12.5% 

1) Gait speed was predictive of both 

ADL and IADL disability. 

2) Small effect of fatigue on 

IADL disability. Univ
ers

ity
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‗Table 2.3, continued‘ 

Author Study 

design 

Study 

participants 

Study 

measurement 

Main findings 

Prevalence Incidence Risk factors 

Seidel et 

al.(2009) 

 

(UK) 

Cohort 

study 

 

(2 years of 

follow up) 

13004 elderly 

aged 65 years 

and above 

4 items of IADL Prevalence of 

disability: 50% 

Incidence of 

disability recovery: 

9% 

Risk factors for least likely to 

recover from disability: 

a) women (OR 0.4) 

b) participants aged ≥75 years (OR 

0.2)  

c) poor self-rated health (OR 0.5),  

d) using at least one medication (OR 

0.6)  

e) having more than or equal to two 

co-morbidities (OR 0.6). 
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2.12 Conceptual framework 

 

 The conceptual framework was adapted from the disablement process model 

which was the extension of the Nagi‘s Disablement Model. This framework was looking 

particularly from the aspect of predisposing risk factors for functional limitation and 

physical disability. Risk factors are predisposing phenomena that are present prior to the 

onset of the disabling event that can affect the presence and severity of the disablement 

process. These factors may mediate or moderate the relations between the different 

stages (pathology, impairment, functional limitation and disability) in the disablement 

model. The risk factors for functional limitation and physical disability were divided 

into four categories which were: socio-demographic characteristics of the participants, 

physiological (biological) risk, psychological and environmental risk and lastly lifestyle 

and behavioural risk. Figure 2.4 shows the schematic conceptual framework for this 

study. 
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Figure 2.4: Conceptual framework of the present study
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CHAPTER 3:  METHODS AND MATERIALS 

 

About the chapter 

 

In this Chapter 3, detailed description regarding the methodology of this study is 

explained according to the subtopics. This chapter covers all aspects of the study 

method starting from the study design until the statistical analyses used to generate the 

results.  

 

3.1 Study design 

 

 This was an observational population based prospective study with twelve 

months follow-up. Data collection was conducted in four stages which included: 

a) Pilot study 

b) Baseline data collection 

c) Telephone interviews 

d) Follow up data collection at 12 months 

 

3.2 Study area and duration of study 

 

3.2.1 Negeri Sembilan 

 

The study was conducted at Kuala Pilah district in Negeri Sembilan, Malaysia. 

Negeri Sembilan, is one of Malaysia‘s thirteen states. It is located in the central region 

of Peninsular Malaysia. It is bordered in the north by Selangor, in the east by Pahang 

and in the south by Melaka and Johor. Covering a total area of 6,645 sq km, Negeri 

Sembilan is mainly an agricultural state (Unit Penyelarasan Projek, Rancangan 

Tempatan Daerah, 2013). However, the establishment of several industrial estates 

enhanced the manufacturing sector as a major contributor towards the state‘s economy. 

The main agricultural activities are concentrated rubber and oil palm plantations, 

livestock, fruit orchards and vegetable farming. Manufacturing activity includes 
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electrical and electronics, textiles, furniture, chemicals, machinery, metalwork and 

rubber products. The ethnic composition in 2010 was: Malay (590,089 or 57.8%), 

Chinese (223,271 or 21.9%), Indian (146,214 or 14.3%), Others (3,583 or 0.4%) and 

Non Citizens (57,907 or 5.7%).  

Table 3.1 shows the population distribution for each district in Negeri Sembilan. 

Based on the National Census data, the total population in Kuala Pilah is 63,874 and 

total number of elderly aged 60 years and above is 9263 or 14.5% (Department of 

Statistics, 2010). Kuala Pilah was chosen as a study area because the proportion of 

elderly aged 60 years and above in Kuala Pilah was the biggest compared to other 

districts. 

 

 

Figure 3.1: Map of Negeri Sembilan (Source: Unit Penyelarasan Projek, 

Rancangan Tempatan Daerah, 2013).  
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Table 3.1: Total population and people aged over 60 years in Negeri Sembilan by 

districts in 2010 

Districts Total population Population above 

60 years 

Percentage (%) 

Kuala Pilah 

 

63874 9263 14.5 

Jelebu 

 

38299 5273 13.8 

Rembau 

 

41988 5356 12.8 

Tampin 

 

82165 8551 10.4 

Jempol 

 

112740 10588 9.4 

Port Dickson 

 

110991 8672 7.8 

Seremban 

 

536147 41171 7.7 

TOTAL 

 

989204 88874 9.0 

Source: Department of Statistic, Malaysia (2010). Census 2010: Population    

Distribution and Basic Demographic Characteristic Report 2010. 

 

 

3.2.2 Kuala Pilah 

 

Kuala Pilah is one of the seven districts in Negeri Sembilan besides Jelebu, 

Johol, Tampin, Rembau, Port Dickson and Seremban. It is the third biggest district after 

Jempol and Jelebu. It is situated in the center of Negeri Sembilan and covers an area of 

103,020.76 hectares or 15.5 % of Negeri Sembilan‘s area (Unit Penyelarasan Projek, 

Rancangan Tempatan Daerah, 2013).  

There are three types of villages in Kuala Pilah which are traditional village 

(Kampung Tradisional), new village (Kampung Baru) and Aboriginal (Orang Asli) 

village. Traditional village mainly comprises Malay population where they inherit the 

land from their ancestors while the population in Kampung Baru usually comprise the 

three major ethnic groups in Malaysia which is Malay, Chinese and Indian.  
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Figure 3.2: Map of Kuala Pilah district (Source: Unit Penyelarasan Projek, 

Rancangan Tempatan Daerah, 2013).  

 

 

 Kuala Pilah‘s district is further divided into twelve subdistricts as listed in Table 

3.2. Table 3.2 also shows distribution of elderly population aged over 60 years and 

above according to subdistricts in Kuala Pilah. The highest percentage of elderly is in 

Sri Menanti, followed by Ulu Jempol and the least percentage is in Langkap subdistrict. 

Kuala Pilah is still considered as an agricultural district. The population distributions 

according to ethnic groups reflect the demographics of the the rural areas of Malaysia. 

Table 3.3 shows the comparison of general population in rural area in Malaysia and 

general population in Kuala Pilah‘s district according to gender and ethnicity. Majority 

of the people living in Kuala Pilah were Malay, followed by Chinese, Indian and 

Others.  
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Table 3.2: Population of elderly aged over 60 years according to sub-districts in 

Kuala Pilah in 2010 

Sub-district of 

Kuala Pilah 

Total  population 

(N) 

Population above 

60 years 

Percentage 

(%) 

Ampang Tinggi 

 

11197 1274 11.4 

Johol 

 

8586 1391 16.2 

Juasseh 

 

9063 1194 13.2 

Kepis 

 

3488 536 15.4 

Langkap 

 

402 14 3.5 

Parit Tinggi 

 

1299 67 5.2 

Pilah 

 

12262 1492 12.2 

Sri Menanti 

 

3244 841 25.9 

Terachi 

 

4748 887 18.7 

Ulu Jempol 

 

2768 614 22.2 

Ulu Muar 

 

6817 953 14.0 

TOTAL 63874 9263 14.5 

Source: Department of Statistic, Malaysia (2010). Census 2010: Population    

Distribution and Basic Demographic Characteristic Report 2010. 

 

Table 3.3: Comparison of elderly population in rural area in Malaysia and general 

population in Kuala Pilah’s district according to gender and ethnicity. 

Ethnic 

group 

Total Male Female 

General 

population 

in rural 

area in 

Malaysia 

General 

population 

in Kuala 

Pilah 

General 

population 

in rural 

area in 

Malaysia 

General 

population 

in Kuala 

Pilah 

General 

population 

in rural 

area in 

Malaysia 

General 

population 

in Kuala 

Pilah 

Malay 

 

83.3 % 79.0% 82.7% 77.5% 84.9% 80.4% 

Chinese 

 

10.2% 14.8% 10.5% 15.9 10.1% 13.6% 

Indian 

 

5.4% 6.0% 5.7% 6.3% 3.8% 5.8% 

Others 1.1% 0.2% 1.1% 0.3% 1.1% 0.2% 

Source: Department of Statistic, Malaysia (2010). Census 2010: Population    

Distribution and Basic Demographic Characteristic Report 2010. 
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3.3 Study period 

 

The study period was 36 months which started from 1
st
 September 2012 until 

31
st
 August 2015. Data collection period was 15 months, starting from 11

th
 November 

2013 until 8
th

 February 2015. 

 

3.4 Study population 

 

 The participants for this study were selected from elderly aged 60 years and 

above and residents of Kuala Pilah district of Negeri Sembilan. 

 

3.4.1 Inclusion criteria 

 

 Eligible participants were those living in Kuala Pilah district for a minimum 

period of 12 months and who were 60 years of age and older. Their age was verified 

from their identity card which stated the exact date of birth, place of origin and gender. 

 

3.4.2 Exclusion criteria 

 

Exclusion criteria were: 

a) Non-Malaysian citizens,  

b) Elderly who resides in nursing homes 

c) Elderly who is admitted to hospital during the interview 

d) Those who refused to participate 

 

3.5 Sample size 

 

Sample size for this study was determined in two stages: 

 

i) Sample size to determine the prevalence, incidence, incidence recovery and risk 

factors of functional limitation and physical disability 
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Sample size calculation was determined by this formula based from estimation 

of proportion: 

 

 

 

Z is the Z value for the corresponding confidence level. 95% confidence level was 

chosen and the Z value is 1.96. 

p is the estimated value for the proportion of a sample and e is the margin of error.   

The prevalence of physical disability of 24.7% (Hairi et al, 2010) and margin of error of 

2% (0.02) generates the biggest sample size for this study.  

Calculation for the sample size:  

n= 1.96
2 

(0.247)(1-0.247) = 1786.26  ≈ 1800 

                                                          0.02
2
 

n = 1800 + 10% attrition rate + 5% missing data + 20% non-response rate 

n = 2430 ≈ 2500 

n = 2500 study participants 

 

ii) Sample size to determine the subtypes of physical disability 

 

Only some of the sample population was chosen to receive the telephone 

interviews for the assessment of subtypes of physical disability. Based on the study 

findings from Gill et al (2008), this present study estimated that approximately 1000 

participants need to be follow up to investigate the subtypes of physical disability. 

Assuming out of these 1000 participants, 24.7% or 247 (based from prevalence study by 

Hairi et al., 2010) participants had physical disability at baseline; the remaining 753 

were healthy participants without any disability. This sample size was similar with the 

study conducted by Gill and colleagues (2008). 

     

     n= Z
2 
p (1-p) 

                e
2 
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3.6 Sampling procedures 

 

 Study population was randomly selected from all the elderly population aged 60 

years and above and lived in Kuala Pilah (n=9263). Sampling was carried out by the 

Department of Statistics Malaysia (DoS) using a stratified 2-stage sampling design. The 

whole Kuala Pilah district was divided into artificially created, contiguous geographical 

areas called Enumeration Blocks (EBs) which constituted as a primary stratum. An EB 

consisted of 80 to 120 living quarters (LQs) and has specified boundaries (either natural 

or artificial) that do not straddle administrative boundaries. Percentage of elderly 

population in one Enumeration Block ranges from 14% to 84%. Department of 

Statistics, Malaysia had set a value of 16 living quarters (LQs) to be randomly selected 

in each EB. Details of the sampling were described as flow chart below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total number of Enumeration Blocks (EBs) in Kuala Pilah is 254.  

In the first stage sampling, 156 EBs were randomly selected by DoS. 

(2500 participants/16 LQs= 156 EBs) 

In the second stage sampling, 16 living quarters (LQs) were randomly selected from a 

total of 80 to 120 LQs . 

Those elderly who lived in the selected LQs were identified during house to house 

survey and their permission was asked before they participated in the study. If the 

selected LQ does not have eligible participants or refused, the next house on the right 

side was chosen. 
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3.7 Study instruments 

 

Below are the lists of questionnaires and tools that were used in the study: 

a) Socio-demographic questionnaire. 

b) Physical disability : Katz‘s activities of daily living (ADL), and Instrumental 

Activity of Daily Living (IADL) 

c) Functional limitation : The 4 metres walking speed assessment 

d) Depressive symptoms : Geriatric Depression Scale (GDS) 

e) Cognitive function: Mini-mental status examination (MMSE) 

f) Social support: Duke Social Support Index (DSSI) 

g) Physical activity: Physical Activity Scale of the Elderly (PASE)  

h) Self-rated health: Self-rated health questionnaire 

i) Self-reported visual and hearing impairment  

j) Health care utilization questionnaire: National Health and Morbidity Survey 

(NHMS) questionnaire  

k) Anthropometry assessment: Bioelectrical impedance analysis (BIA) 

l) Upper body strength: Hand grip assessment 

 

3.7.1 Socio-demographic Questionnaire 

 

 Socio-demographic questionnaire included gender, age, ethnicity, education 

level, marital status, monthly household income, occupation status, smoking status and 

medical history. Participants were asked if they had any medical history of diabetes, 

epilepsy, hypertension, heart attack, coronary or myocardial infarction, angina, 

congestive heart failure, chronic lung disease, asthma, stroke and arthritis.  
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3.7.2 Measurement for physical disability 

3.7.2.1 Katz Activities of Daily Living (ADL) 

 The scale measure the adequacy of performance of the six functions, namely 

bathing, dressing, toileting, transferring, continence, and feeding. The score for the 

above items were grouped into 3 categories; score 2 for elderly able to do the activity by 

themselves, score 1: need some help and score 0: total unable to do or perform the 

activity and require help from others. The total scores of 12 means the elderly were 

totally independent and have no disability in performing ADL. Score less than 12 mean 

the elderly have disability in performing ADL. 

However, The Katz ADL Index assesses basic activities of daily living and does 

not assess more advanced activities of daily living. Although the Katz ADL Index was 

sensitive to changes in declining health status, it was limited in its ability to measure 

small increments of change seen in the rehabilitation of elderly. Due to this, another 

scale to measure functional status which was the Instrumental Activity of Daily Living 

(IADL) was used in this study. 

 

3.7.2.2 Instrumental Activities of Daily Living (IADL) 

 Instrumental's activities of daily living (IADLs) measure the domestic functions 

of the elderly and there were eight items in this scale: telephone and transportation use, 

shopping, cooking, house-keeping, medication intake and budgeting.  The score for the 

eight items in IADL were also grouped into 3 categories; score 2 for elderly able to do 

the activity by themselves, score 1: need some help and score 0: totally unable to do or 

perform the activity and require help from others. The total scores of 16 indicate that the 

elderly were totally independent and have no disability in performing IADL. Score less 

than 16 mean the elderly have disability in performing IADL. 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 77 

3.7.3 Measurement for functional limitation (Four Metres Walking Speed Test) 

 

In this study, participants were asked to walk at their usual pace for a distance of 

4 metres, with a 1 metre start-up before timing (Studenski et al., 2003). Participants 

were told to stand with their feet touching the starting line and were then given the 

following instruction ‗‗I want you to walk until you cross that line, at your normal 

speed, as if you were walking down the corridor‘‘, and they began walking when they 

received the simple order: ‗‗start walking‘‘. Each test was carried out twice; recording 

the shortest time (in seconds) required to cover each distance. They were allowed to use 

any technical means of assistance required but not the help of another person. The best 

time was used for scoring. The cut-off point of 0.8m/s and below was used to indicate 

frailty (Abellan et al., 2009). 

 

3.7.4 Measurement for cognitive function status 

 

 In clinical practice, Mini Mental Status Examination (MMSE) is one of the tools 

widely recognized as a valid cognitive test to diagnose dementia. It tests a broad range 

of cognitive functions, including orientation, recall, attention, calculation, language 

manipulation and constructional apraxia. It is a practical tool to detect cognitive 

impairment and also to keep track if there are any changes occur in a person‘s cognitive 

status (Harold et al., 1998). The examination is easy and takes approximately seven 

minutes to complete (Royall et al., 1998) and can be done by nurses and other allied 

health care providers. 

 Three versions of the Malay-MMSE (M-MMSE) were validated among the 

elderly population in Malaysia (Ibrahim et al., 2009). Scores lower than the optimal cut-

off scores indicate cognitive impairment. The three versions were M-MMSE-7 referred 

to serial 7s, M-MMSE-3 referred to serial 3s instead of serial 7s, and M-MMSE-S 
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referred to asking the patient to spell the word ‗DUNIA‘ (literally means ―WORLD‖) 

backwards instead of serial 7. 

The Mini Mental State Examination (MMSE-7) was translated into Malay 

language and validated in the previous study with Cronbach‘s alpha coefficient value of 

0.76  (Zarina et al., 2007). The authors also found that all items in MMSE have 

satisfactory correlation and were suitable for usage among elderly in Malaysia. The 

status of cognitive function was categorized into 4 severity groups based on MMSE 

score (see Table 3.4). 

Table  3.4: Severity of cognitive impairment based from MMSE 

Severity category MMSE Score 

Normal 

 

MMSE 27 to 30 

Mild 

 

MMSE 21 to 26 

Moderate 

 

MMSE 15 to 20 

Moderately severe 

 

MMSE 10 to 14 

Severe 

 

MMSE 0 to 9 

 Source: Clinical Practice Guidelines: Management of Dementia 2
nd

 Edition, 2009E- 
7 M MMS 

 

 

3.7.5 Measurement for depressive symptoms 

 

 An extensive screening tool used to detect depression among elderly population 

is the Geriatric Depression Scale (GDS). Originally, the first version (GDS-30) 

consisted of 30 questions and can be self-administered (Yesavage et al., 1983). 

However, the shorter version which only comprised 15 questions (GDS-15) was later 

established. It is easier to use and hence, it has better acceptability (Teh et al., 2004). 

Both long and short versions of depressive assessment have been validated across 

diverse clinical settings, cultures and languages (Teh et al., 2004). 

 Both GDS-30 and GDS-15 had been translated and validated in Malaysia (Teh et 

al., 2004; Sherina, 2010). The internal reliability for the translated version comprising 
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30 questions GDS was found to be satisfactory with coefficient alpha of 0.69 (Sherina, 

2010). The short version of GDS (Sheikh et al., 1986) was used in this study to measure 

depression level as it is more suitable to be used in population based study and among 

the elderly who generally had low attention-span.  

 Scores of zero to four indicated no depressive symptoms, five to nine indicated 

mild depression, while 10 and above indicated severe depression (Sheikh et al., 1986). 

The validation study of GDS-15 done in Malaysia yielded satisfactory reliability values 

(Cronbach's alpha 0.84, test-retest reliability 0.84) and validity value (ICC 0.68) (Teh et 

al., 2004). 

 

3.7.6 Measurement for social support level 

 

The Duke Social Support Index (DSSI) measures multiple dimensions of social 

support and has been used extensively in cross-sectional and longitudinal studies of 

ageing. Epidemiological studies of chronically ill, frail elderly individuals often include 

a measure of social support as social support was found to strongly influence health 

(Panchana et al., 2008). There were strong evidence for reliability and validity of the 

11-items Duke Social Support Index, thus supporting its use in aged care research and 

health promotion strategies (Goodger et al., 1999). The DSSI provides researchers with 

the opportunity to use a brief measure of social support instead of using a single-item 

measures or scales which have limited psychometric evidence (Goodger et al., 1999). 

 In the validity and reliability study to assess this scale, the internal consistency 

using Cronbach‘s alpha for the overall index was 0.77 and test-retest reliability scores 

ranged from 0.70 to 0.81. Construct validity of the DSSI was supported by moderate 

correlations with health, quality of life and loneliness (Goodger et al., 1999). 
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3.7.7 Measurement for physical activity level 

 

Physical Activity Scale for the Elderly (PASE) was used in order to quantify the 

level of physical activity among elderly pertaining to the frequency and duration they 

were engaged with that activity (Washburn et al., 1993).  The scale consist ten items 

focusing on three domains of activity which are leisure (5 components), household (4 

components) and work related activity (1 component) over the past seven days. Leisure 

time physical activity consisted of walking outside the home; light, moderate, and 

strenuous sports; and activities aimed at muscle strength/endurance. Work-related 

physical activity included jobs involving standing or walking. Household physical 

activity contained light housework, heavy housework, home repairs, lawn work/yard 

care, outdoor gardening, and caring for another person. 

The total PASE score represented total physical activity and was computed by 

multiplying the amount of time spent (or participation) in each activity by item weights 

and summed over all activities. Scores of leisure activity was categorized into 4 levels: 

never, seldom, sometimes and often. Scores for the household and work-related activity 

was grouped into 2 categories: yes or no. This tool had been pre-tested and validated 

among community dwelling elderly in Klang Valley before being used in the present 

study. The Malay version of PASE was shown to have acceptable validity and 

reliability. Thus this tool is useful for assessing the physical activity level of elderly 

Malaysians (Ismail et al., 2015). 

 

3.7.8 Measurement for self-rated health status 

 

Self-rated health has been one of the most frequently used variables in 

gerontological and health research (Jylha et al., 1998). The interesting role of self-rated 

health is because it was a mediator between human biology and psychology. Although 

self-rated health is a subjective and general indicator, evidences suggest that self-rated 
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health is a strong predictor of mortality (Idler et al, 1997; Kaplan et al., 1983; Pijls et al., 

1993) and other morbidity outcomes such as hip fracture (Cummings et al., 1995) and 

ADL disability (Kaplan et al., 1993).  

Self-rated health is a useful health outcome in research because it is simple, 

short, and global. This study adopted the existing self-rated health questionnaire used by 

Jylha and colleagues (1998). The question was ―How would you evaluate your present 

health?‖. In this study, the participant‘s responses were recorded using a 3 point Likert 

format; ―Good‖, ―Average‖, and ―Poor‖.  

 

3.7.9 Measurement for visual impairment 

 

 Participants were asked if they had and/or being diagnosed by the medical 

practitioners as having visual impairment. The response for those question was 

categorical, either (yes) or (no). 

 

3.7.10 Measurement for history of falling  

 

Participants were asked if they had any history of falls within twelve months 

prior to the interview. The response for those question was categorical, either (yes) or 

(no). 

 

3.7.11 Measurement for chronic pain 

 

The presence of chronic pain was assessed with two questions, ―In the last six 

months prior to this interview, do you have pain every day, or most days, lasting for 

three months or more?‖. Those participants who reported having chronic pain were 

asked further about the impact of pain with the question, ―In the last six months, does 

the pain interfere with your ability to work, study or manage day to day activities?‖. 

Responses to this question were categorized using the following Likert scale: ―not at 
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all‖, ―a little bit‖, ―moderately‖, ―quite a lot‖ and ―extremely‖. These questions have 

been used previously in other epidemiological studies of pain (Blyth et al., 2001; Hairi 

et al., 2013; Mohamed Zaki et al., 2014). 

 

3.7.12 Measurement for anthropometry 

 

Body composition is usually assessed for determining body component 

deficiencies or excesses, such as lean mass and fat mass, which allow an understanding 

of the individual‘s nutritional status (Lee et al., 2008). The importance and great benefit 

of this assessment is that body weight alone does not reflect the true picture of our body 

composition. Bioelectrical impedance analysis (BIA) is a commonly used method for 

estimating body composition based on a two-compartment (2C) body composition 

model (Lee et al., 2008). The 2C models partition the body into fat mass and fat-free 

mass (FFM), and are the most widely used approach to estimate body composition in 

adults. BIA measures the impedance or resistance to a small electrical current as it 

travels through the body‘s water pool. An estimate of TBW is acquired from which total 

body FFM is calculated using the assumption that 73% of the body‘s FFM is water (Lee 

et al., 2008). 

The advantages of BIA assessment include its portability, ease of use, can be 

conducted by non-medical practitioner and safe (however not recommended for 

participants with a pacemaker), thus making it appropriate for large-scale studies. 

Previous study has demonstrated the reliability of impedance measures and validity of 

BIA equations for estimating free fat mass (FFM) and percentages of body fluid in 

children and adults (Heyward et al., 2004). Validity of BIA is also influenced by sex, 

age, disease state, race or ethnicity (Rush et al., 2006), and level of fatness (Pateyjohns 

et al., 2006). In this study, body composition analyses were determined by using 4-point 

bioelectrical impedance analysis (BIA) equipment (TANITA TBF-300A, Tanita, 
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Japan). Height and weight were measured for the elderly. They were instructed to use 

light clothing with shoes and hat removed. Body mass index (BMI) was calculated in 

kg/m
2
. 

 

3.7.13 Measurement for upper limb strength  

 

Measurement for upper limb strength was used in the pilot study to validate the 

study instruments which were Physical Activity Scale for Elderly (PASE) and Duke 

Social Support Index (DSSI). Even if there are different assessors or different brands of 

dynamometers used in studies, handgrip strength is a reliable measure if standardised 

methods and calibrated equipment are applied (Mathiowetz, 2002; Schmidt et al., 2002). 

Although the relationship is not causal, the grip strength is related to and predictive of 

other health conditions (Angst et al., 2010; Bohannon, 2008).  

Longitudinal studies suggest that poor grip strength is predictive of increased 

mortality from cardiovascular disease and from cancer in men, even when factors of 

muscle mass and body mass index are adjusted for (Gale et al., 2007; Rantanen et al., 

2003) . Hand grip strength is negatively associated with physical frailty even when the 

effects of body mass index (BMI) and arm muscle circumference are controlled 

(Syddall et al., 2003). It has been suggested that the factor related to frailty and 

disability in later life is the manner in which muscles are used, and this can be measured 

by hand dynamometry (Syddall et al., 2003). 

Hand grip strength can be quantified by measuring the amount of static force 

that the hand can squeeze around a dynamometer (Massy-Westropp et al., 2011). The 

force commonly measured in kilograms and pounds, but it also can be expressed in 

millilitres of mercury and in Newtons. In the present study, hand grip strength was 

measured by using a hydraulic hand dynamometer (JAMAR, Jackson, USA) with 

participants seated, their elbow by their side and flexed to right angles, and a neutral 
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wrist position and provision of support underneath the dynamometer. This position, 

followed by calculation of the mean of three trials of grip strength for each hand, has 

been well-documented as reliable (Fess, 1992). 

 

3.8 Pretesting and validation of the study instruments 

 

3.8.1 Introduction 

 

A pilot study was conducted among community-dwelling elderly aged 60 years 

and above residing in low-cost public housings in Klang Valley. These public housings 

were developed by the Ministry of Urban Wellbeing, Housing and Local Government to 

provide living facilities for the resettlement of households previously living in squatter 

areas. These public subsidised high-rise flats ranged from single to 3-bedroom units 

(650 sf), available for rent at a rate of RM 55 (USD 17) to RM 218 (USD 68) per month 

depending on the size of the unit. The target population were mainly those of low 

income group with monthly income below RM 2500 (approximately USD 725). 

 

3.8.2 Study participants and eligibility criteria 

 

Individuals aged 60 years or above who lived independently from eight low cost 

housing areas around Klang Valley. Malaysian citizens who understand Malay or 

English language and permanently lived at the selected areas for at least twelve months 

were invited to participate in the study. Details of the study were described to the 

participants prior to data collection. Those elderly who had severe cognitive impairment 

ie scored less than 10 in the Mini Mental Status Examination (Crum et al., 1993), 

having uncontrolled chronic medical problems and physically disabled were excluded 

from the study. 
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3.8.3 Translation of study instruments: PASE and DSSI 

 

Permission to use and translation of the original version of PASE questionnaire 

was obtained from the New England Research Institute (NERI) which owns the 

copyright. The DSSI questionnaire and permission was obtained from the owner, 

Professor Harold G. Koenig, Professor of Psychiatry and Behavioral Sciences from the 

Duke University Medical Center, Durham, North Carolina. Both PASE and DSSI was 

translated independently into Malay language using forward and backward translation 

method by two medical doctors who are proficient in both Malay and English. Both the 

original and the back-translated English version were compared by a third person who 

was also a medical doctor to determine the accuracy of the translation. Discrepancies 

between translations were resolved by discussion between the translators. Face 

validation was conducted with a panel of experts comprising of public health experts 

and medical officers to elicit any errors for modification before the validity and 

reliability study was conducted.  

 

3.8.4 Study procedures 

 

Participants were interviewed face to face by the researcher and trained research 

assistants who received two days training prior to data collection. The training includes 

proper technique of questionnaire administration and physical assessment. They 

interviewed participants to obtain their socio-demographic data including gender, age, 

ethnicity, education level, marital status, living arrangements and medical history. 

Participants were asked if they had any of the following diseases: diabetes, epilepsy, 

hypertension, heart attack, coronary or myocardial infarction, angina, congestive heart 

failure, chronic lung disease, asthma, stroke and arthritis or specify any other diagnosed 

diseases. These interviews were carried out in a multi-purpose hall or a common facility 

room. A repeat interview was carried out three weeks apart with the same group of 
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interviewers to the same participants in order to evaluate the temporal reliability of the 

scale. 

 

3.8.5 Study results 

 

 Results from this validation and reliability study showed that the Physical 

Activity Scale for Elderly (PASE) and Duke Social Support Index (DSSI) 

questionnaires were valid and reliable tools to assess the physical activity and social 

support among elderly in Malaysia. The mean PASE-M scores at baseline and follow-

up were 94.96 (SD 62.82) and 92.19 (SD 64.02). Fair to moderate correlation were 

found between PASE-M and physical function scale, IADL (rs = 0.429, P < .001), 

walking speed (rs = 0.270, P < .001), right and left hand grip strengths (rs = 0.313-

0.339, P < .001), and perceived health status (rs = 0.124, P = .016). Test-retest 

reliability was adequate (ICC = 0.493).   

For DSSI, explanatory factor analysis (EFA) yields overall measure of sample 

adequacy value of 0.873 with 59.2% of explained variation. Confirmatory factor 

analysis showed that the structure models of DSSI were basically suitable for the 

original structure of DSSI. Cronbach‘s alpha for the overall index was 0.78, Intraclass 

Correlation Coefficient (ICC) was 0.653. Construct validity was supported by the 

DSSI‘s correlations with physical function measures; Katz ADL score (rs=0.117, p= 

.019), IADL score (rs=0.105, p= .035), physical activity level (rs=0.162, p= .001), and 

psychosocial measures; cognitive function status (rs=0.106, p= .034) and depressive 

symptoms (rs=-0.166, p= .001). Details of the validity and reliability study results are 

shown in the Appendix E. 
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3.9 Study variables 

 

The study variables are divided into the following (refer to Table 3.10): 

 

3.9.1 Independent variables  

 

a) Socio-demographic characteristics: age, gender, ethnicity, education level, marital 

status and living arrangements.  

b) Health related variables: status of cognitive function, presence of chronic diseases, 

depressive symptoms, previous history of falls, visual impairment, self-rated health 

status, chronic pain and anthropometry. 

c) Lifestyle and behavioural variables: smoking status and physical activity level. 

d) Social support level. 

 

3.9.2 Dependent variables 

 

a) Functional limitation and physical disability at baseline or at 12 months of follow up. 

b) Recovery from functional limitation and physical disability. 

c) Subtypes of physical disability at 12 months follow up. 

Table 3.5: Operational definition and scale of measurement 

Variables Operational definition Scale of 

measurement 

Age 

 

Gender 

 

Ethnic 

 

Age was determined based from date of 

birth recorded in participant‘s identity card. 

Gender was categorized into male and 

female participants.  

Ethnic group was self reported and 

categorized as Malay, Chinese, Indian and 

Others. Others include Aboriginal, Iban or 

Kadazan/Dusun. 

Self-reported items. 

 

Self-reported items. 

 

Self-reported items. 
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‗Table 3.5, continued‘ 

Variables Operational definition Scale of 

measurement 

Current marital 

status 

 

Current marital status was grouped into 

four categories: married, widowed, 

divorced and never married.  

Self-reported items. 

 

Education 

level 

Divided into four categories: tertiary, 

secondary, primary and no formal 

education. Participants stated their highest 

educational level. 

Self-reported items. 

 

Living 

arrangements 

Living arrangement was categorized into 

five groups: living with spouse, living with 

spouse and children, living with children, 

living with others or living alone. 

Participants were asked about their current 

living arrangement. 

Self-reported items. 

Presence of 

chronic 

diseases 

 

 

 

 

 

 

 

Smoking status 

 

 

 

 

 

 

 

Participants were asked if they received 

treatment for diseases like cardiovascular 

diseases (include myocardial infarction, 

angina, hypertension and stroke), diabetes, 

arthritis, hyperlipidaemia, epilepsy, cancer, 

chronic lung disease and asthma? 

Responses were coded into (Yes) and (No). 

Smoking status was categorized into 3 

responses: Yes, No and Former smoker. 

Current smoking was defined as current 

use, at the time of survey, of cigarettes  

Self-reported items. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Self-reported items. 
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‗Table 3.5, continued‘ 

Variables Operational definition Scale of 

measurement 

 smoking included pipes, cigars or chewing 

tobacco. Former smoker was defined as a 

person already quit smoking for the past 6 

months. Non smoker was a person who 

never takes up smoking. 

 

Visual 

impairment 

 

Participants were asked if they had been 

previously diagnosed with visual 

impairments by medical professional or at 

the present were suffering from 

deterioration of their vision. 

Self-reported items. 

Physical 

disability 

 

 

 

Defined as having difficulty performing at 

least one Activity of Daily Living (score 

less than 12 in ADL) and/or at least one 

Instrumental Activity of Daily Living 

(score less than 16 in IADL). 

Katz‘s Index (ADL) 

and IADL items. 

 

Functional 

limitation 

 

The value below 0.8 m/s in four metre 

walking speed test is considered as having 

functional limitation. 

The four metres 

walking speed test. 

Depression 

 

Defined as having scores of five or more in 

GDS. 

Geriatric Depression 

Scale 15 items (GDS). 

Self-rated 

health status 

 

Participant‘s evaluation of their own 

present health in 3 point Likert format; 

―Good‖, ―Average‖ and ―Poor‖. 

Self-reported items. 
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‗Table 3.5, continued‘ 

Variables Operational definition Scale of 

measurement 

Cognitive 

impairment 

 

 

 

 

Cognitive status was categorized into three 

groups: 

-Normal: MMSE 27-30 

-Impaired (combination of mild and 

moderate impairments): MMSE 10-26 

-Severely impaired: MMSE 0-9 

Mini Mental Status 

Examination (MMSE) 

 

Falls 

 

History of any falls in the last twelve 

months from the date of interview. Falls 

were defined as unintentionally coming to 

the ground or some lower surface and not 

as a consequence of sustaining a violent 

blow, loss of consciousness and sudden 

paralysis as in a stroke incident or epileptic 

seizure (Azidah et al., 2012). 

Self-report items. 

Social support 

 

 

 

 

Higher score in Duke Social Support Index 

(DSSI) indicate higher social support level, 

with those in the first quartile considered to 

have low social support level. 

Duke Social Support 

Index (DSSI). 

Physical 

activity 

 

 

 

Higher score in the Physical Activity Scale 

in Elderly (PASE) indicate higher physical 

activity level, with those in the first 

quartile considered to have low physical 

activity level. 

Physical Activity 

Scale in Elderly 

(PASE). 

Univ
ers

ity
 of

 M
ala

ya



 

 

 91 

‗Table 3.5, continued‘ 

Variables Operational definition Scale of 

measurement 

Chronic pain 

 

 

Defined as having pain everyday or in most 

days, lasting for three months or more in 

the last six months prior to data collection. 

Self-reported items. 

Body fat Based from percentages of body fat and 

categorised into the following groups 

(Gallagher et al., 1996): 

a) Elderly male: 

- Underfat= 0-13% 

- Normal= 13.1-25% 

- Overfat= 25.1-30% 

-Obese= 30.1% and more 

b) Elderly female: 

 

- Underfat= 0-25% 

- Normal= 25.1-35% 

- Overfat= 35.1- 42% 

- Obese= 42.1% and more 

Bioimpedance 

analysis (BIA). 
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3.10 Study procedures 

 

 This was a population-based survey and was conducted in collaboration with the 

Negeri Sembilan Department of Health and Kuala Pilah District Health Office. The 

researcher and trained research assistants conducted the data collection. The data 

collection was divided into two parts. Part 1: Baseline data collection and Part 2: 

Follow-up data collection after 12 months. The research assistants received two days 

training that included proper technique of questionnaire administration and physical 

assessment prior to data collection. 

Face to face in-person interviews were conducted to gather the information 

using structured and validated questionnaires. The interviews were conducted at the 

participant‘s house. The research assistants were divided into four teams and the 

interviews were conducted at different location simultaneously. The collected data were 

checked from time to time by the principal researcher to minimize missing data and 

ensure it was collected properly. The duration for first phase data collection took three 

months starting from 11
th

 November 2013 until 7
th

 February 2014. The duration for 

second phase was 2 months which started from 8
th

 December 2014 until 8
th

 February 

2015. 

The subsequent telephone interviews were conducted in the Department of 

Social and Preventive Medicine, Faculty of Medicine, University of Malaya by the 

research assistants. The interviews started right after the first baseline data collection 

was completed. The participants for the telephone interview were selected from the total 

elderly that participated in the baseline data collection. A total of 1000 participants were 

randomly selected out of 2405 participants using the random numbers generated by 

Microsoft Excel. During the interviews, the participants were asked regarding changes 

in their physical function using Katz ADLs item. The telephone interviews were 

conducted every three months and for each participant, they received three telephone 
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calls from our research assistants during the twelve months period before the second 

survey started. The number of partcipants and loss to follow up for the entire study is 

shown in Figure 3.3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3: Study flow chart 

Sample size 

n=2500 

Agreed to participate 

n=2413  

 Completed baseline 

questionnaire 

n=2405 

Completed interview at 

twelve months follow-up 

n=1947 (81.0%) 

Subgroup of participants were 

randomly chosen for assessment of 

subtypes of physical disability at 

baseline 

n=1000 

Excluded, n=125(12.5%); 

- Duplicate, n=52 (5.2%) 

- Disabled at baseline, n=67 (6.7%) 

- Missing data, n=8 (0.8%) 

Eligible participants 

n=875 (87.5%) 

 Total number of elderly 

in Kuala Pilah 

N=9263 

 Excluded; 

-Duplication, n=8 

Loss to follow-up, n=458 

(19.0%); 

- Passed away; n=119 

(4.9%) 

- Not at home; n=178 

(7.4%) 

- Refused; n=45 

(1.9%) 

- Moved out; n=88 

(3.7%) 

- Admitted to hospital; 

n=6 (0.2%) 

- -Others; n=22 

(0.9%) 

Completed three times telephone 

interview every three months for 

12 months duration 

n=618 (70.6%) 

Loss to follow-up; n=257 (29.4%) 

- Passed away; n= 66 (7.5%) 

- Refused; n= 39 (4.6%) 

- Wrong number; n= 31 (3.5%) 

- Incomplete disability assessment;  

             n=121 (13.8%) 

 Refusal, n=87 
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3.11 Statistical analysis 

 

3.11.1 Complex Sampling Design 

 

The data obtained in this study used a complex sample design. The complex 

sample design involved stratification, using geographical region as a basis to define 

meaningful clusters of population elements called primary sampling units or PSUs; and 

one or more stages of subsampling within each PSU. In this study, the PSUs were 

enumeration blocks (EBs) and for each EB, 16 living quarters (LQs) where selected 

from out of 80 to 120 living quarters. 

The main advantages of complex sample in comparison with a simple random 

sample are complex sample does not require sampling frame of the population elements. 

It is more economical and practical and guarantees a representatives sample of the 

population. However, the main disadvantage was that it was generally less efficient than 

simple random sampling, i.e., it yields estimates of lower precision for a fixed sample 

size. 

 

3.11.2 Sampling weights calculation 

 

Weight was applied to the living quarters that were selected in each enumeration 

block. Weight was not applied to the selected enumeration blocks and selected elderly 

because universal sampling was applied. The calculation of the sampling weights is as 

below: 

Example of weightage calculation for EB number 1 (EB1); 

a) Weight of each EB= Total EBs/ total selected EBs 

                                = 156/156=1 

b) Weight of living quarter (LQ) for EB 1= Total LQ in EB1/ Selected LQ 

                                                                           = 100/16 

                                                                           = 6.25 
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c) Weight of elderly= Total elderly in EB1/ total selected elderly 

                            = 28/28=1 

The detailed calculations of weight for each EBs were shown in Appendix F. 

 

3.11.3 Management of missing data 

 

 During the baseline data collection, the number of mising data for functional 

limitation, IADL disability and ADL disability was 5 (0.2%), 184 (7.7%) and 10 (0.4%) 

out of 2405 eligible participants. At twelve months later, 458 (19.0%) participants were 

lost to follow up and the reasons for their non-responses are stated as in the Figure 3.3. 

The number of missing data for those responsed during second interview (n=1948) was 

1(0.05%) for functional limitation, 24 (1.2%) for IADL disability and 6 (0.3%) for ADL 

disability. For the subtype of disability, 875 participants were included in the baseline 

data analysis and all responded during the first telephone interviews at 3 months. The 

non-response percentages for 6
th

 month, 9
th

 month and 12
th

 month telephone interviews 

were 18.3% (n=160), 18.6% (n=163) and 15.5% (n=136) respectively. The reasons for 

non-responses are shown in Figure 3.3. 

In this study, the method used for dealing with all those missing data was 

complete-case analysis (also known as listwise deletion) where the analysis only 

includes the participants with complete data on all waves of data collection. By far, this 

was the most common approach of handling missing data which was simply to omit 

those cases with missing data and run the analyses of what remains (Karahalios et al., 

2012). The advantages of using complete-case analysis were ease of implementation, 

simple and comparable across analyses. In this study, analysis was conducted and 

results showed that missing data was missing completely at random (MCAR). This 

means that participants with missing data were similar to a random sample of those that 
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were intended to be observed or at least that the likelihood of exposure being missing 

was independent of the outcome given the exposures. 

 

3.11.4 Data analysis 

 

 All data was analysed using the complex sample analysis in PASW version 20 

(IBM SPSS, IBM Corp, Armonk, NY, USA). Descriptive statistics were used to 

describe the socio-demographic characteristics of the study participants. The data was 

stratified according to gender and all the independent variables were reported in actual 

numbers and percentages. Comparisons between groups were performed using χ2
 
test 

for categorical data and independent t-test or analysis of variance (ANOVA) for 

continuous data. Participants with severe cognitive impairment were identified. Those 

whose scores of less than ten based on the Mini Mental Status Examination (MMSE) 

were removed from the analysis involving physical disability (n=90) but remained in the 

analysis of functional limitation. The reason was because physical disability was 

assessed by self-reported questionnaire which can be influenced by cognitive function 

but functional limitation was measured with objective performance assessment. The 

prevalence and incidence of functional limitation and physical disability were reported 

as proportions. The subtypes of disability were described in actual numbers and 

percentages.  

To establish a temporal relationship between the predictors and the outcomes, 

the predictors at the baseline were modeled against the outcomes at 12 months follow 

up. Four models were tested based on the conceptual framework. In model 1, 

participant‘s sociodemographic characteristics (age, education, gender, ethnic, marital 

status and income level) were investigated as predictors of functional limitation and 

physical disability. In model 2, health related variables (CVD, DM, arthritis, visual 

impairment, cognitive impairment, chronic pain, history of fall and obesity) were added 
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as predictors in conjuction with all the covariates from model 1. Model 3 added social 

support, living arrangement, self-rated health and depressive symptoms, and model 4 

(fully adjusted model) added smoking status and physical activity level. Model 4 is the 

best model as this model adjusted all the available variables. The same four models 

were repeated for the functional limitation and physical disability recovery outcome. 

Statistical significance was determined at p<0.05 and variables with p<0.25 were 

maintained in the model. Education and gender remained in all models for adjustment 

purposes. To test for multicollinearity between the independent variables, a bivariate 

correlation analysis was conducted. The chi square test or Hosmer and Lemeshow‘s 

goodness of fit test was used to assess the goodness of model fit. 

 

3.12 Ethics 

 

Ethics approval for this study was granted by the Medical Ethics Committee, 

University of Malaya Medical Centre, Kuala Lumpur (IRB Reference number: 975.17) 

and National Medical Research & Ethics Committee (NMRR-13-1259-16413). 

Participant information sheets were explained and provided. Written informed consent 

was obtained from all participants. 

A series of meetings was convened with the village head prior to the baseline 

and follow up data collection to ensure that the villagers are aware of our research 

activities. Kuala Pilah Police Department was also informed regarding this research for 

safety reason. During the interviews, if the elderly participants were found to be very ill 

or being screened to have depressive symptoms, they were referred to the nearest health 

clinic for further investigation and treatment. 
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CHAPTER 4: RESULTS 

 
About the chapter 

 

 This chapter is divided into five sections. The first section presents the response 

rate of the participants for this study followed by the descriptive analysis of the socio-

demographic characteristics, health status, lifestyle behaviour and social support of the 

study participants. The second section of this chapter reports the prevalence of 

functional limitation and physical disability. The prevalence of each ADL and IADL 

items are also described. The third section describes the incidence and risk factors for 

functional limitation and physical disability at twelve months of follow up. The fourth 

section documents the incidence of recovery and the associated factors related to the 

recovery from functional limitation and physical disability. The final section describes 

the subtypes of disability found in a subgroup of elderly with physical disability. 

 

4.1 Characteristics of study population 

 

4.1.1 Response rate of the study 

 

 The response rate at baseline was 96.2% and twelve months of follow up was 

81.0%. Most of the elderly participants who were lost to follow up were not at home 

(7.4%) during the second data collection (minimum number of visits was 3 times), 4.9 

% of the participants had passed away, 3.7% had moved out from Kuala Pilah, 1.9% 

refused to participate and about 1% dropped out due to other reasons (e.g: admitted to 

hospital and wrong address) (refer to Figure 3.3 on page 92). A summary of the the 

socio-demographic variables of responders and non-responders is shown in Table 4.1. 
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Table 4.1: Summary of sociodemographic characteristics between responders and 

non-responders 

Variables Responder 

n (%) 

Non responder 

n (%) 

Chi-square 

value 

df p-value 

Gender 

Male 

Female 

 

 

738 (37.9) 

1209 (62.1) 

 

167 (36.5) 

291 (63.5) 

 

0.736 

 

1 

 

0.382 

Age group, years 
60-64  

65-69  

70-74 

75-79 

≥ 80 

 

 

548 (28.1) 

391 (20.1) 

388 (20.0) 

370 (19.0) 

250 (12.8) 

 

99 (21.6) 

87 (19.0) 

84 (18.3) 

98 (21.4) 

90 (19.7) 

 

17.093 

 

4 

 

0.004 

Ethnic Group 
Malay  

Chinese  

Indians  

Others 

 

 

1882 (96.7) 

26 (1.3) 

26 (1.3) 

13 (0.7) 

 

419 (91.5) 

20 (4.4) 

18 (3.9) 

1 (0.2) 

 

31.790 

 

3 

 

<0.001 

Education level 
No formal 

education  

Primary education  

Secondary  & 

tertiary education 

 

 

311 (16.3) 

 

1175 (60.5) 

456 (23.2) 

 

80 (17.8) 

 

281 (61.4) 

93 (20.8) 

 

1.532 

 

2 

 

0.510 

Household 

income 

≤ RM499 

RM 500-999 

RM 1000-1499 

≥ RM 1500 

 

 

677 (34.8) 

591 (30.4) 

428 (21.9) 

251 (12.9) 

 

 

181 (39.5) 

126 (27.5) 

95 (20.8) 

56 (12.2) 

 

 

2.307 

 

 

3 

 

 

0.571 

 

 

There were no significant differences (p>0.05) in the proportion of responders 

and non-responders for gender, education and household income. However, there were 

significant associations between age and ethnicity and participants‘ response status 

(responders and non-responders). The non-responders were older (in particular those in 

age group 75-79 years old). This was expected as old age increased dependency and 

mortality rates. Even though the demographics of the participants in the second follow 

up were slightly different, overall this study managed to achieve high response rate 
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(>80%) during the second follow-up and there was very low refusal rate (<2 %) among 

the non-responders. 

 

4.1.2 Socio-demographic characteristics of the study population 

 

A total of 2405 elderly participated in this study. The study population 

comprised 905 males (39.0%) and 1500 (61.0%) females. The mean age of the study 

participants was 70.92 years (SD 7.74). The minimum age reported was 60 years and 

the maximum age of the participants was 101 years. The mean age for elderly male was 

70.91 (SD 7.49) while for elderly female it was 70.92 (SD 7.88). The participants were 

predominantly Malay (95.7%), followed by Chinese (1.9%), Indian (1.8%) and Others 

(0.6%). More than two thirds had either no education or completed education up to 

primary level only. Similarly more than two thirds of the elderly participants were in the 

low socioeconomic group with income less than RM 1000 per month. About 62% of 

elderly participants were married and almost 90% of them were living with someone 

(either spouse, children or relatives). Participant‘s socio-demographic characteristics are 

summarized in Table 4.2. 

Table 4.3 summarise the socio-demographic characteristics of male and female 

participants. The Pearson‘s chi-square statistics (χ
2
) for age groups and ethnicity suggest 

no significant difference in the proportions of age groups (p=0.431) and ethnicity 

(p=0.115) between elderly male and female. There were significant differences in the 

proportions for living arrangements (p<0.001), educational level (p<0.001), marital 

status (p<0.001) and income level (p<0.001) found between elderly male and female. 

More elderly female had no formal education, had low income (≤ RM499), were 

widowed and lived alone compared to elderly male. Majority of elderly male had at 

least primary education (>90%), were married (almost 90%), were living with their 

spouse (almost 50%) and had income between RM500 to RM1499 (almost two-thirds).  
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Table 4.2: Socio-demographic characteristics of all study participants at baseline 

(N = 2405). 

Variables 
 

Mean (SD) Median (IQR) N (%) 

Age, in years 

All study 

participants 

Male 

Female 

 

70.92 (7.74) 

 

70.91 (7.49) 

70.92 (7.88) 

 

71.00 (12) 

 

71.00 (12) 

71.00 (12) 

 

- 

 

- 

- 

 

Age group, years 
60-64  

65-69  

70-74 

75-79 

≥ 80 

 

  

 

- 

- 

- 

- 

  

 

- 

- 

- 

- 

 

 

647 (26.9) 

478 (19.9) 

472 (19.6) 

468 (19.5) 

340 (14.1) 

 

Gender 

Male 

Female 

  
- 
- 

  
- 
- 

 

905 (39.0) 

1500 (61.0) 

 

Ethnic Group 
Malay  

Chinese  

Indians  

Others 

 

  

 

- 

- 

- 

- 

  

 

- 

- 

- 

- 

 

 

2301 (95.7) 

46 (1.9) 

44 (1.8) 

14 (0.6) 

 

Education level 
No formal 

education  

Primary education  

Secondary 

education  

Tertiary education 

 

  

- 

 

- 

- 

 

- 

  

- 

 

- 

- 

 

- 

 

391 (16.3) 

 

1456 (60.8) 

497 (20.7) 

 

52 (2.2) 

 

Marital status 
Married  

Single 

Widowed  

Divorced 

 

  

- 

- 

- 

- 

  

- 

- 

- 

- 

 

1482 (62.0)  

48 (2.0) 

810 (33.9) 

51 (2.1) 

 

Living 

Arrangements 
Living with 

spouse 

Living with 

spouse & children 

Living alone  

Living with others 

 

  

 

- 

 

- 

 

- 

- 

  

 

- 

 

- 

 

- 

- 

 

 

809 (33.8) 

 

1145 (47.8) 

 

304 (12.7) 

137 (5.7) 

 

Univ
ers

ity
 of

 M
ala

ya



 

 102 

‗Table 4.2, continued‘. 

Variables 
 

Mean (SD) Median (IQR) N (%) 

Household 

income 

≤ RM499 

RM 500-999 

RM 1000-1499 

≥ RM 1500 

  

 

- 

- 

- 

- 

  

 

- 

- 

- 

- 

 

 

858 (35.7) 

717 (29.8) 

523 (21.7) 

307 (12.8) 
Abbreviation: RM=Ringgit Malaysia, SD=Standard Deviation, IQR= Interquartile Range 
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Table 4.3: Characteristics of male and female participants 

Variables Men Women Chi-square value 

(χ
2
) 

df p-value 

n % n % 

Age group, years 
60-64  

65-69  

70-74 

75-79 

≥ 80 

 

233  

196  

173  

171  

132  

 

25.7 

21.7 

19.1 

18.9 

14.6 

 

414  

282  

299  

297  

208  

 

27.6 

18.8 

19.9 

19.8 

13.9 

 

4.1 

 

 

 

 

 

4 

 

0.431 

 

Ethnic Group 
Malay  

Chinese  

Indians  

Others 

 

 

 

861  

20  

20 

4  

 

 

95.1 

2.2 

2.2 

0.4 

 

 

1440  

26  

24  

10  

 

 

96.0 

1.7 

1.6 

0.7 

 

 

5.2 

 

 

3 

 

 

0.115 

Education level 
No formal 

education  

Primary education  

Secondary 

education  

Tertiary education 

 

 

     23  

 

596  

257  

 

28  

 

2.5 

 

65.9 

28.4 

 

3.1 

 

368 

 

860  

240  

 

24  

 

24.7 

 

57.6 

16.1 

 

1.6 

 

223.9 

 

3 

 

<0.001 
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‗Table 4.3, continued‘. 

Variables Men Women Chi-square value 

(χ
2
) 

df p-value 

n % n % 

Marital status 
Married  

Single 

Widowed  

Divorced 
 

 

781  

17  

94  

9  

 

86.7 

1.9 

10.4 

1.0 

 

701  

31  

716 

42  

 

47.0 

2.1 

48.1 

2.8 

 

395.4 

 

3 

 

<0.001 

Living 

Arrangements 
Living with spouse 

Living with spouse 

& children 

Living alone  

Living with others 

 

 

 

437  

386 

 

54  

25  

 

 

48.4 

42.8 

 

6.0 

2.8 

 

 

372  

759 

 

250  

112  

 

 

24.9 

50.8 

 

16.7 

7.5 

 

 

173.2 

 

 

3 

 

 

<0.001 

Household 

income 

≤ RM499 

RM 500-999 

RM 1000-1499 

≥ RM 1500 

 

 

233  

291 

241  

140 

 

 

25.7 

32.2 

26.6 

15.5 

 

 

625  

426  

282  

167  

 

 

41.7 

28.4 

18.8 

11.1 

 

 

58.5 

 

 

3 

 

 

<0.001 

χ2 analysis performed for each characteristics to compare difference in proportions between male and female. 
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4.1.3 Health status, lifestyle behaviour and social support of the study population 

 

 Data related to participants‘ health status, lifestyle behaviour and social support 

were collected. More than two thirds of the participants reported having cardiovascular 

disease and diabetes mellitus. More than 50% of the participants still had normal 

cognitive function. Almost 40% of the study participants reported having depressive 

symptoms and visual impairment. Less than 20% of the participants had history of falls 

within the one year period prior to the study interview. Almost 13% of elderly 

participants were current smokers and the majority were male.  

 Table 4.4 show the details of the participant‘s health status, lifestyle behaviour 

and social support There were significant differences in proportions between elderly 

male and female with respect to cognitive function (p<0.001), smoking status 

(p<0.001), cardiovascular disease (p<0.001), arthritis (p<0.001), history of falls 

(p<0.001), visual impairment (p=0.04), body fat (p<0.001) and physical activity score 

(p<0.001).  

Majority of elderly male still had intact cognitive status (70.3%) but in female, 

more than half had impaired cognitive function. Almost two-third of the male 

participants were current or former smokers while majority of female participants 

(>90%) were non-smokers. The percentage of elderly male with cardiovascular disease 

was more compared to female but for arthritis, the percentage was higher among female 

participants. The same results were observed for visual impairment and history of falls 

where the percentages were higher in elderly female. More than half of the male 

participants had normal body fat percentages which was higher than female participants. 

The percentages of female participants with abnormal body fat (underfat, overfat or 

obese) were higher than male participants. About one third of female participants 

reported as having low physical activity level which was higher than male. 
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Percentages of elderly male and female with diabetes mellitus, chronic pain, 

depression, self-rated health and social support level were not significantly different 

(diabetes mellitus: p=0.16, chronic pain: p=0.54, depression: p= 0.78, self rated health: 

p= 0.28 and social support level: p= 0.17). 
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Table 4.4: Health status, lifestyle behaviour and social support of the study participants 

Variables Men Women Total, n Chi-square 

value (χ
2
) 

df p-value 

n % n % n % 

Presence of chronic 

disease
1 

Cardiovascular disease 

Diabetes mellitus  

Arthritis 

 

 

 

449 

234  

141 

 

 

50.4 

26.1 

15.6 

 

 

632 

406  

354 

 

 

42.4 

27.4 

23.8 

 

 

1081 

640 

495 

 

 

45.4 

26.9 

20.7 

 

 

32.4 

4.4 

25.1 

 

 

1 

1 

1 

 

 

<0.001 

0.16 

<0.001 

Visual Impairment 

Yes 

No 

 

333 

570  

 

 

36.9 

63.1 

 

 

623  

875 

 

 

41.6 

58.4 

 

 

956 

1445 

 

 

39.8 

60.2 

 

 

4.3 

 

1 

 

0.04 

Chronic pain 

Yes 

No 

 

 

185  

707  

 

20.5 

78.2 

 

349  

1133  

 

23.3 

75.6 

 

534  

1840  

 

22.2 

76.6 

 

2.3 

 

1 

 

0.54 

History of falls 
Yes 

No 

 

 

119  

783  

 

13.2 

86.8 

 

291  

1203  

 

19.5 

80.5 

 

410  

1986  

 

17.1 

82.9 

 

15.9 

 

1 

 

<0.001 

Cognitive Function 

Normal   

Impaired 

Severely impaired   

 

 

621 

246 

18 

 

70.3 

27.6 

2.1 

 

656 

759 

60 

 

44.7 

51.0 

4.3 

 

1277 

1005 

78 

 

54.3 

42.3 

3.5 

 

146.6 

 

2 

 

<0.001 
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‗Table 4.4, continued‘. 

Variables Men Women Total, n Chi-square 

value (χ
2
) 

df p-value 

n % n % n % 

Depressive Symptoms 
Yes 

No 
 

 

349  

556  

 

38.6 

61.4 

 

581  

919  

 

38.7 

61.3 

 

930  

1475  

 

38.7 

61.3 

 

0.1 

 

1 

 

0.78 

Smoking status 

Current smoker 

Former Smoker 

Non smoker 

 

 

289  

225 

389 

 

32.0 

24.9 

43.1 

 

21  

45 

1433   

 

1.4 

3.0 

95.6 

 

310  

270 

1822  

 

12.9 

11.2 

75.9 

 

819.6 

 

2 

 

<0.001 

Self-rated health 

Good 

Average 

Poor 

 

 

157 

394 

351 

 

17.4 

43.7 

38.9 

 

 

251 

700 

540 

 

16.8 

46.9 

36.2 

 

408 

1094 

891 

 

17.0 

45.7 

37.3 

 

2.5 

 

2 

 

0.284 

Body fat 
Normal 

Underfat 

Overfat 

Obese 

 

 

518 

60  

165 

95 

 

57.2 

6.6 

18.2 

10.5 

 

585 

291  

394 

89 

 

39.0 

19.4 

26.3 

15.3 

 

1103 

351 

559  

184 

 

45.9 

14.6 

23.2 

7.7 

 

137.7 

 

3 

 

<0.001 

Social support score 

High 

Low 

 

645 

260 

 

71.3 

28.7 

 

1180 

392 

 

73.9 

26.1 

 

1753 

652 

 

72.9 

27.1 

 

1.9 

 

1 
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‗Table 4.4, continued‘. 

Variables Men Women Total, n Chi-square 

value (χ
2
) 

df p-value 

n % n % n % 

Physical activity score 

High 

Low 
 

 

650 

185 

 

77.8 

22.2 

 

962 

419 

 

69.7 

30.3 

 

1612 

604 

 

72.7 

27.3 

 

17.6 

 

1 

 

<0.001 

χ2 analysis performed for each characteristics to compare difference in proportions between male and female. 
1 reference group: no disease.
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4.2 Prevalence of functional limitation and physical disabilty 

 

4.2.1 Prevalence of functional limitation 

 

The overall prevalence of functional limitation was 62.8% (95% CI[60.8, 64.8]). 

In this study, functional limitation was defined as having walking speed less than 0.80 

metre/second (m/s) for a 4-metre walking speed test. Table 4.5 show the average 

walking speed of the study participants. The average walking speed of the subjects was 

0.69 m/s (95% CI[0.68, 0.71]). The mean walking speed was significantly higher in 

men (p<0.001), 0.76 m/s (95% CI [0.73, 0.80]) compared to women, 0.64 m/s (95% 

CI[0.63, 0.66]). It was observed that mean walking speed significantly decreased with 

advancing age (p<0.001): 60-64 years (0.78 m/s, 95% CI[0.75, 0.81]), 65-69 years (0.73 

m/s, 95% CI[0.71, 0.76]), 70-74 years (0.67 m/s, 95% CI[0.65, 0.70]), 75-79 (0.61 m/s, 

95% CI[0.58, 0.63]) and 80 years and above (0.54 m/s, 95% CI[0.47, 0.62]). 

Table 4.5: Mean walking speed of the study participants 

Variable Mean (m/s) Confidence Interval,  

95% CI 

p-value 

All study 

participants 

 

0.69 0.68, 0.71  

Gender    

Male 0.76 0.73, 0.80 <0.001 

Female 

 

0.64 0.63, 0.66  

Age group, years    

60-64 0.78 0.75, 0.81 <0.001 

65-69 0.73 0.71, 0.76  

70-74 0.67 0.65, 0.70  

75-79 0.61 0.58, 0.63  

80 years and above 0.54 0.47, 0.62  
Independent sample t-test was performed to compare the difference in mean of walking speed between gender and age groups. 

 

The prevalence of functional limitation increased with age and the highest 

prevalence was among elderly aged 75-79 years (see Table 4.6). However, the overall 

prevalence decreased among the oldest age group (80 years and above). A similar 

prevalence pattern was observed among elderly female when subgroup analysis was 
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applied. The highest prevalence of functional limitation was among elderly female aged 

75-79 years and the prevalence decreased in elderly female aged more than 80 years. 

Among elderly male, the prevalence increased with age and the highest prevalence was 

noted among the oldest age group (80 years and above). Elderly female had 

significantly higher prevalence of functional limitation compared to elderly male 

(χ
2
=68.9, df=1, p<0.001). 

 

4.2.2 Prevalence of physical disability 

 

The prevalence of instrumental activity of daily living (IADL) disability for 

elderly aged 60 years and more was 32.7% (95% CI[30.8, 34.7]) and activity of daily 

living (ADL) disability was 7.1% (95% CI[6.1, 8.2]). Overall, the prevalence of IADL 

and ADL disability increased with advancing age and the highest prevalence of both 

disabilities was found among the oldest age group (80 years and above).  

The overall prevalence of functional and physical disability was stratified 

according to age group and gender subgroups as shown in Table 4.6. A similar pattern 

was observed among elderly female in the subgroups analysis. In male, the prevalence 

of both IADL and ADL disability increased with age and the highest prevalence of both 

disabilities were found among those aged 80 years and older although there was a slight 

decrease in the prevalence rates among the elderly aged 75-79 years. The prevalence of 

IADL disability was significantly higher in female compared to male (p<0.001). 

However, there was no significant difference in the prevalence of ADL disability 

among elderly male and female (p=0.77).  
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Table 4.6: Prevalence of functional limitation and physical disability at baseline (n=2405) among elderly in Kuala Pilah, Malaysia 

Variables Functional Limitation Physical Disability 

ADL disability IADL disability 

Unweighted 

count 

Weighted prevalence 

(95%C1) 

Unweighted 

count 

Weighted prevalence 

(95% CI) 

Unweighted 

count 

Weighted prevalence 

(95% CI) 

Overall 

≥ 60 

≥ 65 

≥ 70 

≥ 75 

≥ 80 

 

1520 

1190 

912 

583 

235 

 

62.8 (60.8, 64.8) 

67.2 (64.8, 69.4) 

70.7 (68.0, 73.2) 

71.7 (68.3, 74.9) 

67.7 (62.7, 72.3) 

 

 

172 

160 

139 

115 

77 

 

7.1 (6.1, 8.2) 

9.1 (7.8, 10.6) 

10.7 (9.0, 12.5) 

13.8 (11.5,16.5) 

22.0 (17.9, 26.7) 

 

749 

650 

538 

378 

191 

 

32.7 (30.8, 34.7) 

39.4 (37.0, 41.7) 

44.6 (41.8, 47.5) 

49.7 (46.0, 53.3) 

62.4 (56.8, 67.7) 

Age group 

60-64  

65-69 

70-74 

75-79 

80 and over 

 

329 

278 

329 

348 

236 

 

51.1 (47.2, 55.1) 

57.6 (53.0, 62.2) 

69.0 (64.5, 73.1) 

74.7(70.3, 78.6) 

67.8 (62.3, 72.8) 

 

 

12 

21 

24 

38 

77 

 

1.6 (0.9, 2.9) 

4.8 (3.1, 7.4) 

5.3 (3.5, 7.9) 

7.7 (5.6, 10.6) 

21.9 (17.7, 26.8) 

 

99 

112 

160 

187 

191 

 

15.8 (13.1, 18.8) 

25.3 (21.4, 29.7) 

36.2 (31.7, 40.9) 

40.8 (36.1, 45.6) 

62.4 (56.3, 68.1) 

Male 
Overall (≥ 60) 

60-64  

65-69 

70-74 

75-79 

80 and over 

 

477 

84 

82 

99 

  114 

98 

 

52.0 (48.8,55.2) 

36.8 (31.0, 43.1) 

41.2 (34.3, 48.4) 

56.1 (48.4, 63.5) 

67.3 (56.4, 76.6) 

71.1 (62.4, 78.5) 

 

62 

8 

14 

12 

11 

18 

 

7.1 (5.5, 9.0) 

2.9 (1.5, 5.7) 

8.6 (5.1, 14.2) 

7.7 (4.3, 13.3) 

5.4 (2.9, 9.8) 

13.4 (8.4, 20.7) 

 

207 

18 

33 

47 

50 

59 

 

23.7 (21.1, 26.6) 

7.7 (5.1, 11.3) 

18.1 (13.0, 24.4) 

30.8 (23.9, 38.6) 

27.9 (21.5, 35.4) 

47.1 (38.0, 56.4) Univ
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‗Table 4.6, continued‘. 

Variables Functional Limitation Physical Disability 

ADL disability IADL disability 

Unweighted 

count 

Weighted prevalence 

(95%C1) 

Unweighted 

count 

Weighted prevalence 

(95% CI) 

Unweighted 

count 

Weighted prevalence 

(95% CI) 

Female 

Overall (≥ 60) 

60-64  

65-69 

70-74 

75-79 

80 and over 

 

1043 

245 

196 

230 

234 

138 

 

69.4 (67.0, 71.6) 

59.1 (54.2, 63.9) 

69.2 (63.3, 74.5) 

76.5 (71.1, 81.1) 

79.6 (74.5, 83.8) 

65.7 (58.7, 72.0) 

 

109 

4 

7 

12 

27 

59 

 

7.0 (5.8, 8.5) 

0.9 (0.3, 2.6) 

2.1 (1.0, 4.6) 

3.9 (2.2, 6.8) 

9.1 (6.1, 13.2) 

27.3 (21.5, 34.1) 

 

542 

81 

79 

113 

137 

132 

 

38.3 (35.9, 40.8) 

20.4 (16.7, 24.6) 

30.4 (24.9, 36.6) 

39.5 (33.9, 45.4) 

48.4 (42.4, 54.4) 

72.8 (64.7, 79.7) 
Weightage has been applied to the sample to adjust for the complex sample design.
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4.2.3 Prevalence of physical disability in each item of the IADL  

 

For instrumental activity of daily living, 749 (32.7%) of the elderly participants 

reported as having IADL disability (i.e: score less than 16 in Lawton IADL scale). 

Table 4.7 show the prevalence of physical disability for each IADL item. The main 

IADL item disability was difficulty in shopping groceries (22.5%), followed by 

difficulty in doing housework (21.2%) and the least prevalent IADL item disability was 

responsibility for taking own medication (11.8%). The more advanced the age, the 

higher the prevalence of physical disability in each IADL item (all p values were <0.001 

except for responsibility for own medication, p<0.04). There was no significant 

difference in the prevalence of physical disability for each IADL item between elderly 

male and female (all were p >0.05). 

Figure 4.1 show the percentages of elderly participants according to the number 

of IADL disability items reported. Overall, elderly participants who reported one IADL 

item disability was 23.8%, followed by two items (18.6%) and the least was five items 

(7.1%). In male, the highest percentage of IADL disability was eight items (20.9%), 

followed by one item (19.3%) and the least was six items (7.2%). Among female, the 

highest percentages of elderly with one IADL item disability was 25.4%, followed by 

two items (19.8%) and the least were four and five items (6.9%). There was significant 

difference in the number of reported items (p<0.001) between male and female. Males 

were more likely to report higher number of IADL disability items than females. 
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Table 4.7: Prevalence of physical disablity in each item of instrumental daily living (IADL) among study population stratified by age and 

gender 

IADL items All 

samples 

(N=749) 

% 

Age groups Gender 

60-64  

(n=99) 

% 

65-69  

(n=112) 

% 

70-74  

(n=160) 

% 

75-79  

(n=187) 

% 

≥ 80 

(n=191) 

% 

p-value Male   

(n=207) 

% 

Female 

(n=542) 

% 

p-value 

Food 

preparation 

 

15.2 6.0 6.0 14.3 24.6 36.5 <0.001 19.4 12.5 0.10 

Do 

housework 

 

21.2 8.1 7.6 20.2 41.4 43.5 <0.001 21.0 21.3 0.95 

Do laundry 

 

14.9 7.2 4.5 14.1 27.5 31.9 <0.001 20.0 11.6 0.05 

Responsibility 

for 

medication 

 

11.8 5.9 6.7 11.2 18.5 24.1 0.04 15.2 9.5 0.18 

Transport 

 

21.0 8.8 13.0 22.8 32.4 41.3 <0.001 21.1 21.0 0.98 

Shopping 

 

22.5 9.1 12.4 20.7 31.7 55.3 <0.001 21.3   

23.2 

0.67 

Handle 

finances 

 

15.6 7.0 9.9 13.5 21.9 36.5 <0.001 17.2 14.6 0.53 Univ
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‗Table 4.7, continued‘ 

IADL items All 

samples 

(N=749) 

% 

Age groups Gender 

60-64  

(n=99) 

% 

65-69  

(n=112) 

% 

70-74  

(n=160) 

% 

75-79  

(n=187) 

% 

≥ 80 

(n=191) 

% 

p-value Male   

(n=207) 

% 

Female 

(n=542) 

% 

p-value 

Using of 

telephone 

18.4 8.7 11.9 16.1 23.5 44.3 <0.001 16.5 19.5 0.50 

Weightage has been applied to the sample to adjust for the complex sample design. 

All estimates in table presented as percentage (%) except p value as indicated.
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Figure 4.1: Percentages of elderly participants according to number of IADL item 

disability 

  

1 2 3 4 5 6 7 8

Total (n=827) 23.8 18.6 12.9 7.9 7.1 7.5 7.7 14.7

Male (n=223) 19.3 15.2 10.2 10.5 7.5 7.2 9.3 20.9

Female (n=604) 25.4 19.8 13.8 6.9 6.9 7.6 7.1 12.4
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4.2.4 Prevalence of physical disability in each item of the ADL 

 

 For activity of daily living, a total of 172 (7.1%) elderly reported as having 

disabled in at least one ADL (i.e: score less than 12 in Katz ADL scale). The overall 

prevalence of physical disability for each ADL item is shown in Table 4.8. The highest 

disability ADL item was toileting (7.5%), followed by chair/bed transfer (7.2%), 

feeding (6.3%) and three other items (dressing, bathing and incontinence) were 6.0%. 

There was no significant difference noted between advancing age and prevalence of 

physical disability for each ADL item except for urine and bowel incontinence, the 

prevalence increased with increasing age (p=0.01).  Similar findings were noted where 

no significant differences in the proportion were found between gender and prevalence 

of physical disability for each ADL item (all p value >0.05) except for urine and bowel 

incontinence, the prevalence was significantly higher in elderly male compared to 

female (p=0.03).  

Figure 4.2 show the percentages of elderly participants according to the number 

of ADL item disability. In total, the highest percentages of elderly participants had six 

ADL items disability (31.3%), followed by one item (30.7%) and the least was four 

items (5.7%). In male, the highest percentage of ADL item disability was six items 

(40.0%), followed by one item (32.3%) and the least was four items (3.1%). In female, 

the highest percentages of elderly had one ADL item disability (29.7%), followed by six 

items (26.1%) and the least were three and four items (7.2%). There was no significant 

difference in the proportion of elderly male and female (χ
2
=0.799, df=1, p=0.371) in the 

number of reporting ADL items.  
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Table 4.8: Prevalence of physical disablity in each item of actitity daily living (ADL) among study population stratified by age and gender 

ADL items All 

samples 

(n=172) 

% 

Age groups Gender 

60-64 y 

(n=12) 

% 

65-69 y 

(n=21) 

% 

70-74 y 

(n=24) 

% 

75-79 y 

(n=38) 

% 

≥ 80 y 

(n=77) 

% 

p-value Male  

(n=63) 

% 

Female  

(n=109) 

% 

p-value 

Feeding 6.3 5.2 3.7 5.1 5.4 15.3 0.15 8.0 5.2 0.35 

Dressing/ 

Undressing 

 

6.0 5.2 4.1 5.1 4.9 13.0 0.35 8.0 4.7 0.27 

Self bathing 

 

6.0 5.2 4.1 5.1 4.9 13.0 0.35 8.2 4.6 0.22 

Chair/bed 

transfer 

 

7.2 5.6 3.7 6.8 6.8 16.9 0.11 7.8 6.8 0.73 

Toileting 

 

7.5 5.6 4.1 11.0 4.3 16.1 0.17 10.6 5.4 0.18 

Urine and 

bowel 

incontinence 

 

6.0 2.6 4.2 5.6 6.2 16.0 0.01 9.4 3.8 0.03 

Weightage has been applied to the sample to adjust for the complex sample design. 
All estimates in table presented as percentage (%) except p value as indicatedUniv
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 Figure 4.2: Percentages of elderly participants with number of ADL item disability. 

 

1 2 3 4 5 6

Total (n=176) 30.7 12.5 7.4 5.7 12.5 31.3

Male (n=65) 32.3 7.7 7.7 3.1 9.2 40

Female (n=111) 29.7 15.3 7.2 7.2 14.4 26.1
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4.3 Incidence and risk factors of functional limitation and physical disability 

 

4.3.1 Incidence of functional limitation at 12 months follow up 

 

In the baseline data analysis, 880 elderly were having normal walking speed 

(>0.8m/s) and categorized as not functionally limited. The overall incidence of 

functional limitation at 12 months of follow up among those elderly was 38.4% (95% 

CI[34.8, 42.2]). The overall incidence of functional limitation increased with advancing 

age and the highest incidence was recorded among elderly in age group 75-79 years. 

The incidence rate of functional limitation decreased among elderly aged 80 years and 

above. Similar incidence of functional limitation pattern was noted among elderly male. 

Among elderly female, the incidence rates increased with advancing age but the highest 

incidence was recorded in the earlier age group (70-74 years). The incidence rate 

dropped in the more advanced age groups (75 years and above). The incidence of 

functional limitation in female was significantly higher compared to male (p=0.02). 

 

4.3.2 Incidence of physical disability at 12 months follow up 

 

The incidence of instrumental activity of daily living (IADL) disability was 

24.8% (95% CI[22.5, 27.4]) among 1442 participants who were not having IADL 

disability at baseline. Among 2223 elderly participants who were free of ADL at 

baseline, the incidence of ADL disability at 12 months follow up was 4.8% (95% 

CI[3.9, 5.9]). The overall incidence of IADL and ADL disability increased in the more 

advanced age group. The highest incidence for both IADL and ADL disability was 

reported among the elderly aged 80 years and above. The incidence of IADL disability 

was significantly higher in female compared to elderly male (p<0.001). There was no 

significant difference in the proportion of incidence of ADL disability among elderly 

male and female (p=0.39). The overall incidences were stratified according to age group 

and gender subgroups as described in Table 4.9. 
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Table 4.9: Incidence of functional limitation and physical disability at 12
th

 months follow up 

Variables Functional Limitation (n=880) Physical Disability 

ADL Disability
 
(n=2155) IADL Disability (n=1442) 

Unweighted 

count 

Weighted incidence 

(95%C1) 

Unweighted 

count 

Weighted incidence 

(95%CI) 

Unweighted 

count 

Weighted incidence 

(95%CI) 

Overall (years) 

≥ 60 

≥ 65 

≥ 70 

≥ 75 

≥ 80 

 

276 

194 

128 

76 

31 

 

38.4 (34.8, 42.2) 

43.3 (38.5, 48.1) 

45.4 (39.3, 51.5) 

45.2 (37.6, 53.0) 

42.4 (32.2, 53.4) 

 

 

88 

79 

64 

55 

31 

 

4.8 (3.9, 5.9) 

6.2 (5.0, 7.7) 

7.0 (5.5, 9.0) 

10.2 (7.8, 13.2) 

15.6  (11.1, 21.4) 

 

290 

205 

159 

107 

36 

 

24.8 (22.5, 27.4) 

27.6 (24.4, 30.9) 

33.0 (29.1, 37.2) 

41.1 (35.6, 46.9) 

48.6 (37.7, 59.7) 

Age group 

60-64  

65-69 

70-74 

75-79 

80 and over 

 

82 

66 

52 

45 

31 

 

30.1 (24.7, 36.1) 

39.6 (32.2, 47.4) 

45.6 (36.5, 55.1) 

47.7 (37.2, 58.4) 

42.4 (31.5, 54.2) 

 

 

9 

15 

9 

24 

31 

 

1.5 (0.8, 3.0) 

4.1 (2.4, 6.9) 

2.3 (1.2, 4.5) 

6.8 (4.6, 10.1) 

15.5 (10.9, 21.6) 

 

85 

46 

52 

71 

36 

 

20.1 (16.5, 24.2) 

16.9 (12.7, 22.1) 

22.9 (17.8, 28.9) 

37.9 (30.9, 45.4) 

48.6 (37.5, 59.9) 

Male 
Overall (≥ 60) 

60-64  

65-69 

70-74 

75-79 

80 and over 

 

116 

30 

30 

24 

21 

11 

 

33.7 (28.9, 38.9) 

25.8 (18.4, 34.9) 

30.1 (21.5, 40.3) 

39.0 (27.4, 51.9) 

49.4 (35.2, 63.8) 

41.5 (24.0, 61.3) 

 

30 

3 

6 

3 

5 

13 

 

4.6 (3.2, 6.6) 

1.7 (0.5, 5.1) 

4.6 (2.1, 9.5) 

2.4  (0.8, 7.3) 

3.6  (1.5, 8.4) 

15.4 (9.0, 25.2) 

 

59 

12 

8 

11 

13 

15 

 

12.7 (9.9, 16.1) 

8.1 (4.6, 13.9) 

6.1 (3.0, 12.1) 

12.0 (6.7, 20.6) 

16.9 (9.8, 27.5) 

36.8 (23.7, 52.1) 
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‗Table 4.9, continued‘. 

Variables Functional Limitation (n=880) Physical Disability 

ADL Disability
 
(n=2155) IADL Disability (n=1442) 

Unweighted 

count 

Weighted incidence 

(95%C1) 

Unweighted 

count 

Weighted incidence 

(95%CI) 

Unweighted 

count 

Weighted incidence 

(95%CI) 

Female 

Overall (≥ 60) 

60-64  

65-69 

70-74 

75-79 

80 and over 

 

160 

52 

36 

28 

24 

20 

 

42.7 (37.8, 47.9) 

33.5 (26.4, 41.4) 

51.8 (40.1, 63.3) 

53.2 (39.8, 66.2) 

45.9 (32.1, 60.5) 

42.9 (29.6, 57.2) 

 

58 

6 

9 

6 

19 

18 

 

4.9 (3.8, 6.4) 

1.5 (0.7, 3.2) 

3.8 (1.9, 7.5) 

2.3 (1.0, 5.0) 

9.0 (5.7, 13.9) 

15.6 (9.7, 24.0) 

 

231 

73 

38 

41 

58 

21 

 

34.2 (30.8, 37.8) 

27.5 (22.6, 33.1) 

25.9 (19.3, 33.9) 

30.9 (23.4, 39.5) 

56.3 (44.6, 65.6) 

65.3 (47.3, 79.8) 

Weightage has been applied to the sample to adjust for the complex sample design 
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4.3.2 Risk factors associated with the incidence of functional limitation and 

physical disability at twelve months follow up 

4.3.2.1 Functional limitation 

Table 4.10 shows the unadjusted and adjusted relative risks (RRs) of the 

analyses for the outcome of functional limitation. In the univariate logistic regression 

analysis, the variables that had higher unadjusted RR of having functional limitation at 

twelve months were: elderly female, advancing age (70-74 years and 75-79 years), no 

formal education, elderly who lived alone and poor self-rated health status.  

In model 1, only advanced age (70-74 years & 75-79 years) was significant as a 

risk factor for functional limitation. In model 2, besides age (3 age groups; 65-69 years, 

70-74 years and 75-79 years), those elderly with severe cognitive impairment had 

higher risk of having functional limitation at twelve months of follow up. In model 3, 

the significant risk factors were elderly female, no formal education, aged 70 years old 

and older and severe cognitive impairment. 

 In the fully adjusted model (model 4) which is the best model, advancing age 

(70 years and above), severe cognitive impairment and elderly with no formal education 

remained to be significant predictors of functional limitation at twelve months of follow 

up. As age increased, the risk of having functional limitation increased; the highest RR 

was observed among oldest age group. The risk of having functional limitation among 

those elderly with no formal education was four times higher than those with secondary 

or tertiary education. The RR of elderly with severe cognitive impairment having 

functional limitation at twelve months was 3.5 times higher than those with normal 

cognitive function. 
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Table 4.10: Risk factors associated with incidence of functional limitation at 12 months follow up (n=880) 

Variables Functional limitation Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Gender 

Male 

Female 

 

 

116 (33.7) 

160 (42.7) 

 

227 (66.3) 

217 (57.3) 

 

1.0 

1.5 (1.1, 2.0)* 

 

1.0 

1.3 (0.9, 1.9)
 

 

1.0 

1.0 (0.9, 2.1) 

 

1.0 

1.6 (1.1, 2.4)* 

 

1.0 

1.6 (0.9, 2.9) 

Level of education 

Secondary education 

and above 

Primary education 

No formal education 

 

 

72 (31.2) 

 

156 (38.3) 

47 (56.5) 

 

157 (68.8) 

 

250 (61.7) 

36 (43.5) 

 

1.0 

 

1.4 (1.0, 1.9) 

2.9 (1.7, 4.9)** 

 

1.0 

 

1.1 (0.8, 1.7)
 

1.9 (1.0, 3.7)
 

 

1.0 

 

1.1 (0.8, 1.7)
 

1.8 (0.9, 3.7) 

 

1.0 

 

1.2 (0.8, 1.8)
 

3.0 (1.4, 6.3)* 

 

1.0 

 

1.1 (0.7, 1.8)
 

4.2 (1.3, 13.7)* 

Age group (years) 

60-64 

65-69 

70-74 

75-79 

80 and above 

 

 

82 (30.1) 

66 (39.6) 

52 (45.6) 

45 (47.7) 

31 (42.4) 

 

183 (69.9) 

102 (60.4) 

66 (54.4) 

47 (52.3) 

46 (57.6) 

 

1.0 

1.5 (1.0, 2.3) 

1.9 (1.2, 3.1)* 

2.1 (1.3, 3.5)* 

1.7 (1.0, 3.0) 

 

1.0 

1.6 (1.0, 2.4)
 

2.0 (1.2, 3.3)*
 

1.9 (1.1, 3.4)*
 

1.4 (0.8, 2.7)
 

 

1.0 

1.7 (1.1, 2.6)** 

2.4 (1.4, 4.0)** 

2.3 (1.3, 4.1)** 

1.9 (1.0, 3.6) 

 

1.0 

1.6 (1.0, 2.5) 

2.6 (1.5, 4.4)** 

2.5 (1.3, 4.6)** 

2.5 (1.3, 5.1)** 

 

1.0 

1.6 (0.9, 2.7) 

2.3 (1.2, 4.2)** 

3.0 (1.4, 6.5)** 

4.7 (1.8,12.3)** 

Ethnicity 

Malay 

Others 

 

 

 

 

270 (38.7) 

6 (30.5) 

 

430 (61.3) 

14 (69.5) 

 

1.0 

0.7 (0.3, 1.6) 

 

1.0 

0.8 (0.3, 1.9) 

 

1.0 

0.8 (0.3, 2.0) 

 

1.0 

0.9 (0.4, 2.4) 

 

1.0 

1.9 (0.5, 7.5) Univ
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‗Table 4.10, continued‘. 

Variables Functional limitation Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Marital status 
Married  

Others 
 

 

188 (36.3) 

88 (43.9) 

 

330 (63.7) 

114 (56.1) 

 

1.0 

1.4 (1.0, 1.9) 

 

1.0 

0.7 (0.4, 1.3) 

 

1.0 

0.7 (0.4, 1.3)
 

 

 

1.0 

0.7 (0.4, 1.2)
 

 

 

1.0 

1.0 (0.5, 1.9)
 

 

Household income 

≥ RM 1500 

RM 1000-1499 

RM 500-999 

≤ RM499 

 

 

37 (30.8) 

72 (37.3) 

92 (42.0) 

75 (40.9) 

 

87 (69.2) 

120 (62.7) 

127 (58.0) 

110 (59.1) 

 

1.0 

1.3 (0.8, 2.2) 

1.6 (1.0, 2.7) 

1.6 (0.9, 2.6) 

 

1.0 

1.3 (0.7, 2.3) 

1.6 (1.0, 2.8) 

1.5 (0.9, 2.5) 

 

1.0 

1.5 (0.9, 2.6) 

1.8 (1.0, 3.1) 

1.4 (0.8, 2.6) 

 

1.0 

1.8 (1.0, 3.0) 

1.9 (1.0, 3.2) 

1.6 (0.9, 2.8) 

 

1.0 

2.1 (1.0, 4.2) 

2.4 (1.0, 4.9) 

2.1 (0.9, 4.6) 

Presence of chronic 

disease
1 

Cardiovascular disease 

Diabetes mellitus  

Arthritis 

 

 

 

130 (35.7) 

76 (39.2) 

37 (32.4) 

 

 

239 (64.3) 

107 (60.8) 

79 (67.6) 

 

 

0.8 (0.6, 1.1) 

1.0 (0.7, 1.5) 

0.7 (0.5, 1.1) 

 

 

- 

- 

 

 

0.8 (0.6, 1.1) 

1.2 (0.8, 1.7) 

0.7 (0.5, 1.1) 

 

 

0.8 (0.6, 1.2) 

1.2 (0.8, 1.8) 

0.7 (0.4, 1.1) 

 

 

0.8 (0.6, 1.3) 

1.2 (0.8, 1.2) 

0.5 (0.3, 1.1) 

Cognitive Assessment 

Normal  

Impaired 

Severely impaired 

 

 

166 (36.5) 

97 (45.3) 

6 (21.6) 

 

289 (63.5) 

118 (54.7) 

21 (78.4) 

 

1.0 

0.7 (0.5, 1.0) 

2.1 (0.8, 5.3) 

 

- 

- 

- 

 

1.0 

1.2 (0.7, 1.8) 

4.5 (1.6, 12.6)* 

 

1.0 

1.1 (0.7, 1.7) 

3.7 (1.3, 10.4)* 

 

1.0 

1.2 (0.7, 1.7) 

3.5 (1.1, 10.7)* 

Visual problem 

No 

Yes 

 

177 (39.9) 

98 (36.1) 

 

265 (60.1) 

177 (63.9) 

 

1.0 

0.9 (0.6, 1.2) 

 

- 

- 

 

1.0 

0.8 (0.5, 1.1) 

 

1.0 

0.8 (0.5, 1.2) 

 

1.0 

0.8 (0.5, 1.3) 
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‗Table 4.10, continued‘. 

Variables Functional limitation Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Chronic Pain 

No 

Yes 
 

 

234 (40.4) 

40 (30.1) 

 

346 (59.6) 

92 (69.9) 

 

1.0 

0.6 (0.4, 1.0) 

 

- 

- 

 

1.0 

0.6 (0.4, 1.0) 

 

1.0 

0.7 (0.4, 1.1) 

 

1.0 

0.7 (0.4, 1.4) 

History of fall 

No 

Yes 

 

 

247 (39.5) 

29 (32.0) 

 

379 (60.5) 

63 (68.0) 

 

1.0 

0.7 (0.5, 1.1) 

 

- 

- 

 

1.0 

0.6 (0.4, 1.1) 

 

1.0 

0.6 (0.3, 1.0) 

 

1.0 

0.6 (0.3, 1.2) 

Body fat 

Normal 

Underfat 

Overfat 

Obese 

 

 

120 (37.4) 

33 (48.4) 

79 (48.3) 

19 (35.0) 

 

200 (62.6) 

38 (51.6) 

87 (51.7) 

36 (65.0) 

 

1.0 

1.6 (0.9, 2.6) 

1.6 (1.0, 2.3) 

0.9 (0.5, 1.7) 

 

 

- 

- 

- 

- 

 

1.0 

1.0 (0.5, 1.8) 

1.5 (0.9, 2.3) 

0.9 (0.4, 1.7) 

 

1.0 

0.9 (0.5, 1.7) 

1.5 (1.0, 2.3) 

0.9 (0.4, 1.7) 

 

1.0 

1.0 (0.5, 2.1) 

1.2 (0.8, 1.9) 

1.1 (0.5, 2.1) 

Depressive 

Symptoms 

No 

Yes 

 

 

 

174 (38.7) 

102 (38.0) 

 

 

276 (61.3) 

168 (62.0) 

 

 

1.0 

1.0 (0.7, 1.3) 

 

 

- 

- 

 

 

- 

- 

 

 

1.0 

0.9 (0.6, 1.3) 

 

 

1.0 

0.9 (0.6, 1.4) 
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‗Table 4.10, continued‘. 

Variables Functional limitation Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Living Arrangements 

Living with spouse  

Living with spouse 

and children 

Living with others 

Living alone  
 

 

90 (33.5) 

139 (40.2) 

 

14 (40.0) 

32 (48.8) 

 

179 (66.5) 

211 (59.8) 

 

18 (60.0) 

32 (51.2) 

 

1.0 

1.3 (0.9, 1.9) 

 

1.3 (0.6, 2.8) 

1.9 (1.1, 3.3)* 

 

- 

- 

 

- 

- 

 

- 

- 

 

- 

- 

 

1.0 

1.4 (1.0, 2.1) 

 

1.7 (0.8, 3.3) 

1.3 (0.5, 3.5) 

 

1.0 

1.5 (1.0, 2.3) 

 

1.8 (0.9, 3.6) 

1.9 (0.6, 5.5) 

Self-rated health 

Good 

Average 

Poor 

 

 

65 (43.0) 

134 (39.4) 

75 (34.6) 

 

 

86 (57.0) 

208 (60.6) 

142 (65.4) 

 

 

1.0 

1.5 (0.9, 2.6) 

2.0 (1.1, 3.5)* 

 

 

- 

- 

- 

- 

 

- 

- 

- 

- 

 

1.0 

1.9 (0.9, 3.9) 

1.9 (1.0, 4.0) 

 

 

1.0 

2.0 (1.0, 4.2) 

1.6 (0.7, 3.5) 

Social support level 

High 

Low 
 

 

206 (39.6) 

70 (35.2) 

 

322 (60.4) 

122 (64.8) 

 

1.0 

1.2 (0.8, 1.7) 

 

- 

- 

 

- 

- 

 

1.0 

1.1 (0.7, 1.7) 

 

1.0 

1.1 (0.7, 1.7) 

Smoking status 

Nonsmoker 

Former Smoker 

Smoker 

 

 

206 (39.7) 

43 (34.5) 

27 (36.4) 

 

315 (60.3) 

82 (65.5) 

47 (63.6) 

 

1.0 

0.9 (0.5, 1.5) 

0.8 (0.5, 1.2) 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

- 

 

1.0 

1.0 (0.5, 1.9) 

1.1 (0.5, 2.6) 
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‗Table 4.10, continued‘. 

Variables Functional limitation Unadjusted RR 

(95% CI) 
Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Physical activity level 

High 

Low 
 

 

196 (38.3) 

61 (37.7) 

 

309 (61.7) 

105 (62.3) 

 

1.0 

1.0 (0.7, 1.4) 

 

- 

- 

 

- 

- 

 

- 

- 

 

1.0 

1.3 (0.7, 2.5) 

Model 1 adjusted for age, sex, ethnicity, education, income level and marital status. 
Model 2 adjusted for all covariates from Model 1plus health variables (CVD, DM, arthritis, cognitive impairment, visual impairment, chronic pain, history of fall and obesity). 

Model 3 adjusted  for all covariates from Model 2plus depressive symptoms, living arrangement, self-rated health and social support. 

Model 4 fully adjusted model (adjusted for all covariates from Model 3 plus smoking and physical activity level). 
1reference group: no disease. 

*p-value <0.05 

**p-value <0.01 
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4.3.2.2 IADL Disability 

Table 4.11 shows the unadjusted and adjusted relative risks (RRs) of the 

analyses for the outcome of IADL disability. The univariate logistic regression analysis 

showed that the variables: elderly female, advancing age (>75 years and older), primary 

and no formal education, non-married elderly (either widowed, single or divorced), low 

income (<RM 500), having cardiovascular disease, cognitive impairment, current and 

former smoker, underfat and low physical activity level had significant unadjusted RR 

of having IADL disability at twelve months follow up.  

In model 1, the variables that were significant risk factors of IADL disability 

were female, low educational level (primary and no formal education), advanced age 

groups (75 years and older) and low income level. In model 2, the same variables 

(female, low educational level, advanced age and low income level) remained 

significant as risk factors of IADL disability. In model 3 however, income became 

insignificant after adjustment for psychological and environmental risk. The significant 

risk factors were female, low educational level, advanced age and lived alone. In the 

fully adjusted model (model 4), besides elderly female, low education level, advanced 

age groups and lived alone, lifestyle factors such as smokers and low physical activity 

level were significant risks factors for IADL disability at twelve months of follow up.  

Among these variables, those with no formal education has almost 5 times the 

risk of IADL disability compared to those with above secondary education level. 

Female were 4 times at higher risk of having IADL disability compared to males. The 

elderly in the advanced age group (75-79 years) were having 3 times the risk of IADL 

disability and the risk increased by 4 times among the oldest elderly (80 years and 

above) compared to the youngest elderly group (60-64 years). Elderly who lived alone 

and smokers were 2.5 times more likely to have IADL disability. Elderly participants 

who reported as having low physical activity level had almost 2 times the risk for 
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having IADL disability at twelve months of follow up compared to those with high 

physical activity level.  
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Table 4.11: Risk factors associated with incidence of IADL disability at 12 months follow up (n=1442) 

Variables IADL disability Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Gender 

Male 

Female 

 

 

57 (12.4) 

223 (33.7) 

 

466 (87.6) 

451 (66.3) 

 

1.0 

3.6 (2.6, 5.0)** 

 

1.0 

4.6 (3.1, 6.7)**
 

 

1.0 

4.7 (3.1, 6.9)** 

 

1.0 

4.4 (2.9, 6.7)** 

 

1.0 

3.9 (2.4, 6.2)** 

Level of education 

Secondary education 

and above 

Primary education 

No formal education 

 

 

36 (10.4) 

 

183 (26.3) 

60 (52.5) 

 

314 (89.6) 

 

540 (73.7) 

60 (47.5) 

 

1.0 

 

3.1 (2.1, 4.6)** 

9.5 (5.7, 15.8)** 

 

1.0 

 

2.3 (1.5, 3.6)** 

4.1 (2.3, 7.4)**
 

 

1.0 

 

2.4 (1.5, 3.7)** 

4.6 (2.5, 8.5)** 

 

1.0 

 

2.3 (1.5, 3.7)** 

4.3 (2.3, 8.0)** 

 

1.0 

 

2.4 (1.5, 4.0)** 

4.9 (2.4, 9.9)** 

Age group (years) 

60-64 

65-69 

70-74 

75-79 

80 and above 

 

 

82 (19.6) 

45 (16.6) 

49 (22.3) 

70 (38.0) 

34 (47.1) 

 

350 (80.4) 

221 (83.4) 

178 (77.7) 

124 (62.0) 

44 (52.9) 

 

1.0 

0.8 (0.5, 1.2) 

1.2 (0.8, 1.8) 

2.5 (1.7, 3.7)** 

3.6 (2.2, 6.1)** 

 

1.0 

0.9 (0.6, 1.4) 

1.1 (0.7, 1.8) 

2.8 (1.8, 4.5)** 

6.1 (3.3, 11.5)**
 

 

1.0 

0.9 (0.6, 1.4) 

1.0 (0.6, 1.5) 

2.8 (1.7, 4.5)** 

5.3 (2.8, 10.2)** 

 

1.0 

0.9 (0.6, 1.4) 

1.0 (0.6, 1.5) 

2.7 (1.7, 4.3)** 

4.8 (2.5, 9.4)** 

 

1.0 

0.9 (0.5, 1.4) 

1.0 (0.6, 1.6) 

2.9 (1.7, 5.0)** 

3.6 (1.7, 7.5)** 

Ethnicity 

Malay 

Others 

 

 

273 (24.5) 

7 (23.3) 

 

897 (75.5) 

20 (76.7) 

 

1.0 

0.9 (0.4, 2.1) 

 

1.0 

1.3 (0.5, 3.4) 

 

1.0 

1.5 (0.6, 3.8) 

 

1.0 

1.4 (0.6, 3.6) 

 

1.0 

2.0 (0.7, 5.9) 
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‗Table 4.11, continued‘. 

Variables IADL disability Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Marital status 
Married  

Others 

 

 

171 (21.2) 

109 (32.2) 

 

684 (78.8) 

233 (67.8) 

 

1.0 

1.8 (1.3, 2.4)** 

 

1.0 

1.2 (0.7, 1.9) 

 

1.0 

1.1 (0.7, 1.8) 

 

1.0 

1.1 (0.7, 1.8) 

 

1.0 

1.2 (0.7, 2.1) 

Household income 

≥ RM 1500 

RM 1000-1499 

RM 500-999 

≤ RM499 

 

 

31 (17.7) 

61 (19.7) 

82 (23.0) 

106 (34.6) 

 

 

154 (82.3) 

252 (80.3) 

295 (77.0) 

216 (65.4) 

 

 

1.0 

1.1 (0.7, 1.9) 

1.4 (0.9, 2.2) 

2.5 (1.5, 4.0)** 

 

1.0 

1.3 (0.8, 2.3) 

1.5 (0.9, 2.4) 

1.8 (1.1, 2.9)* 

 

1.0 

1.4 (0.8, 2.4) 

1.5 (0.9, 2.5) 

1.9 (1.1, 3.2)* 

 

1.0 

1.4 (0.8, 2.3) 

1.4 (0.8, 2.4) 

1.7 (1.0, 3.0) 

 

1.0 

1.4 (0.8, 2.7) 

1.2 (0.7, 2.2) 

1.2 (0.7, 2.3) 

Presence of chronic 

disease
1 

Cardiovascular disease 

Diabetes mellitus  

Arthritis 

 

 

 

102 (18.9) 

86 (27.7) 

41 (23.3) 

 

 

459 (81.1) 

235 (72.3) 

130 (76.7) 

 

 

1.8 (1.3, 2.4)** 

1.3 (0.9, 1.7) 

0.9 (0.6, 1.4) 

 

 

- 

- 

- 

 

 

1.4 (1.0, 2.0) 

1.3 (0.9, 1.9) 

0.9 (0.5, 1.4) 

 

 

1.4 (1.0, 2.0) 

1.3 (0.9, 1.9) 

0.8 (0.5, 1.3) 

 

 

1.4 (1.0, 1.9) 

1.3 (0.9, 2.0) 

0.8 (0.5, 1.5) 

Cognitive Assessment 

Normal  

Impaired 

 

 

151 (18.7) 

129 (48.1) 

 

660 (81.3) 

257 (63.7) 

 

1.0 

2.5 (1.9, 3.3)** 

 

- 

- 

 

1.0 

1.2 (0.8, 1.7) 

 

1.0 

1.2 (0.8, 1.7) 

 

1.0 

1.1 (0.8, 1.6) 
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‗Table 4.11, continued‘. 

Variables IADL disability Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Visual problem 

No 

Yes 
 

 

190 (24.4) 

89 (24.5) 

 

614 (75.6) 

301 (75.5) 

 

1.0 

1.0 (0.8, 1.4) 

 

- 

- 

 

1.0 

1.0 (0.7, 1.4) 

 

1.0 

1.0 (0.7, 1.4) 

 

1.0 

1.2 (0.8, 1.8) 

Chronic Pain 

No 

Yes 

 

 

224 (23.3) 

50 (29.0) 

 

776 (76.7) 

130 (71.0) 

 

1.0 

1.3 (0.9, 1.9) 

 

- 

- 

 

1.0 

1.2 (0.7, 1.8) 

 

1.0 

1.2 (0.8, 1.8) 

 

1.0 

1.1 (0.7, 1.7) 

History of fall 

No 

Yes 

 

 

235 (23.7) 

44 (28.9) 

 

796 (76.3) 

118 (71.1) 

 

1.0 

1.3 (0.9, 1.9) 

 

- 

- 

 

1.0 

1.0 (0.6, 1.5) 

 

1.0 

0.9 (0.6, 1.4) 

 

1.0 

1.0 (0.6, 1.5) 

Body fat 

Normal 

Underfat 

Overfat 

Obese 

 

 

119 (21.5) 

47 (32.0) 

81 (26.1) 

21 (18.7) 

 

472 (78.5) 

111 (68.0) 

231 (73.9) 

87 (81.3) 

 

1.0 

1.7 (1.1, 2.6)** 

1.3 (0.9, 1.8) 

0.8 (0.5, 1.4) 

 

- 

- 

- 

- 

 

1.0 

1.2 (0.7, 1.9) 

1.3 (0.9, 1.8) 

1.0 (0.6, 1.8) 

 

1.0 

1.2 (0.8, 2.0) 

1.3 (0.9, 1.8) 

1.1 (0.6, 1.9) 

 

1.0 

1.3 (0.8, 2.1) 

1.3 (0.9, 1.9) 

1.0 (0.6, 1.8) 

Depressive Symptoms 

No 

Yes 

 

 

176 (22.8) 

104 (27.3) 

 

615 (77.2) 

302 (72.7) 

 

1.0  
1.3 (1.0, 1.7) 

 

- 

- 

 

- 

- 

 

1.0 

1.2 (0.9, 1.7) 

 

1.0 

1.1 (0.8, 1.6) Univ
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‗Table 4.11, continued‘. 

Variables IADL disability Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Living Arrangements 

Living with spouse  

Living with spouse and 

children 

Living with others 

Living alone 
 

 

103 (22.9) 

125 (25.5) 

 

15 (26.2) 

37 (26.1) 

 

373 (77.1) 

392 (74.5) 

 

42 (73.8) 

103 (73.9) 

 

1.0 

1.2 (0.9, 1.6) 

 

1.2 (0.6, 2.2) 

1.2 (0.8, 1.9) 

 

- 

- 

 

- 

- 

 

- 

- 

- 

 

- 

 

1.0 

1.1 (0.8, 1.7) 

 

1.6 (0.7, 3.7) 

2.2 (1.2, 3.9)* 

 

1.0 

1.1 (0.7, 1.8) 

 

1.5 (0.6, 3.7) 

2.2 (1.1, 4.2)* 

Self-rated health 

Good 

Average 

Poor
 

 

 

58 (20.6) 

149 (26.0) 

73 (23.8) 

 

223 (79.4) 

444 (74.0) 

245 (76.2) 

 

1.0 

1.2 (0.7, 2.0) 

1.0 (0.6, 1.8) 

 

- 

- 

- 

 

- 

- 

- 

 

1.0 

1.0 (0.6, 1.9) 

1.2 (0.6, 2.3) 

 

1.0 

1.0 (0.5, 1.9) 

1.1 (0.5, 2.1) 

Social support level 

High 

Low 

 

 

216 (24.2) 

64 (25.1) 

 

725 (75.8) 

192 (74.9) 

 

1.0 

1.1 (0.8, 1.4) 

 

- 

- 

 

- 

- 

 

1.0 

1.0 (0.7, 1.5) 

 

1.0 

1.1 (0.8, 1.7) 

Smoking status 

Nonsmoker 

Former Smoker 

Smoker 

 

 

253 (29.1) 

14 (14.0) 

13 (7.4) 

 

645 (70.9) 

113 (86.0) 

158 (92.6) 

 

1.0 

2.5 (1.4, 4.5)** 

5.2 (2.8, 9.5)** 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

- 

 

1.0 

1.7 (0.8, 3.6) 

2.4 (1.1, 5.5)* 
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‗Table 4.11, continued‘. 

Variables IADL disability Unadjusted RR 

(95% CI) 
Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Physical activity level 

High 

Low 

 

 

199 (22.0) 

64 (40.8) 

 

747 (78.0) 

97 (59.2) 

 

1.0 

2.4 (1.7, 3.5)** 

 

- 

- 

 

- 

- 

 

- 

- 

 

1.0 

1.8 (1.2, 3.0)** 

Model 1 adjusted for age, sex, ethnicity, education, income level and marital status. 

Model 2 adjusted for all covariates from Model 1plus health variables (CVD, DM, arthritis, cognitive impairment, visual impairment, chronic pain, history of fall and obesity). 
Model 3 adjusted  for all covariates from Model 2plus depressive symptoms, living arrangement, self-rated health and social support. 

Model 4 fully adjusted model (adjusted for all covariates from Model 3 plus smoking and physical activity level). 
1reference group: no disease. 
*p-value <0.05 

**p-value <0.01 
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4.3.2.3 ADL Disability 

Table 4.12 shows the unadjusted and adjusted relative risks (RRs) of the 

analyses for the outcome of ADL disability.  In the univariate analysis, the following 

variables: elderly female, advancing age (>75 years and older), Other ethnicities, 

primary and no formal education,  marital status (either widowed, single or divorced), 

living with spouse and children, living with others and lived alone, low income 

(<RM500), having cardiovascular disease, diabetes mellitus, arthritis, visual 

impairment, history of fall, chronic pain, cognitive impairment, depressive symptoms, 

current and former smoker, average to poor self-rated health, underfat, low social 

support and low physical activity level had significantly higher unadjusted RR of ADL 

disability at twelve months follow up. 

In model 2, the significant risk factors for ADL disability were female, low 

educational level, advanced age (70 years and older), Other ethnicities and low income 

level. In model 2, it included the five variables mentioned above plus having 

cardiovascular disease and chronic pain remained significant as risk factors for ADL 

disability at twelve months of follow up. In model 3, the significant risk factors were 

female, low educational level, advanced age, other ethnicities, cardiovascular disease, 

chronic pain and those elderly who lived alone. 

 In the fully adjusted model (model 4), chronic pain was not significant after 

adjusting for lifestyle and behavioural variables. The risks factors that remained 

significant of having higher RR for ADL disability were elderly female, advancing age, 

low educational level, Other ethnicities, lived alone, cardiovascular disease and low 

physical activity level.  

Elderly female were four times at risk of having ADL disability at twelve 

months of follow up compared to elderly male. Those with primary education were 

having 2 times risk of ADL disability compared to those with above secondary 
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education. The risk increased to four times for elderly with no formal education. Elderly 

from Other ethnic groups were having three times the risk of ADL disability. 

Cardiovascular disease was also an important variable as those elderly diagnosed with 

cardiovascular disease had almost two times higher risk of ADL disability. Similar 

findings were observed among elderly who lived alone and had low physical activity 

level. Elderly who lived alone and had low physical activity level were having twice the 

risk of ADL disability. 

  

Univ
ers

ity
 of

 M
ala

ya



 

 139 

Table 4.12: Risk factors associated with incidence of ADL disability at 12 months follow up (n=2155) 

Variables ADL disability Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Gender 

Male 

Female 

 

 

26 (4.1) 

50 (4.3) 

 

659 (95.9) 

1040 (95.7) 

 

1.0 

3.5 (2.8, 4.5)** 

 

1.0 

4.3 (3.2, 5.8)** 

 

1.0 

4.3 (3.1, 5.9)** 

 

1.0 

4.0 (2.9, 5.5)** 

 

1.0 

3.8 (2.7, 5.6)** 

Level of education 

Secondary education 

and above 

Primary education 

No formal education 

 

 

10 (2.4) 

 

49 (4.4) 

17 (6.5) 

 

428 (97.6) 

 

1025 (95.6) 

241 (93.5) 

 

1.0 

 

2.7 (2.0, 3.7)** 

10.7 (7.4, 15.5)** 

 

1.0 

 

1.8 (1.3, 2.6)** 

3.6 (2.3, 5.6)** 

 

1.0 

 

1.9 (1.3, 2.7)** 

4.0 (2.5, 6.5)** 

 

1.0 

 

1.8 (1.2, 2.5)** 

3.3 (2.0, 5.4)** 

 

1.0 

 

1.8 (1.2, 2.7)** 

3.8 (2.2, 6.6)** 

Age group (years) 

60-64 

65-69 

70-74 

75-79 

80 and above 

 

 

7 (1.2) 

13 (3.5) 

8 (2.0) 

23 (6.8) 

25 (13.0) 

 

524 (98.8) 

354 (96.5) 

348 (98.0) 

305 (93.2) 

168 (87.0) 

 

1.0 

1.1 (0.8, 1.6) 

1.6 (1.2, 2.1) 

3.1 (2.3, 4.2)** 

6.2 (4.3, 8.9)** 

 

1.0 

1.2 (0.9, 1.7) 

1.6 (1.1, 2.3)** 

3.2 (2.2, 4.6)** 

9.0 (5.8, 13.9)** 

 

1.0 

1.1 (0.8, 1.5) 

1.4 (1.0, 1.9) 

3.0 (2.0, 4.3)** 

8.1 (5.1, 12.9)** 

 

1.0 

1.1 (0.8, 1.5) 

1.3 (0.9, 1.8) 

2.8 (1.9, 4.0)** 

7.1 (4.4, 11.4)** 

 

1.0 

1.1 (0.7, 1.6) 

1.3 (0.9, 1.9) 

2.7 (1.7, 4.1)** 

5.2 (3.0, 9.0)** 

Ethnicity 

Malay 

Others 

 

 

73 (4.1) 

3 (5.4) 

 

1651 (95.9) 

48 (94.6) 

 

1.0 

1.7 (1.0, 2.8)* 

 

1.0 

2.4 (1.3, 4.2)** 

 

1.0 

2.5 (1.4, 4.4)** 

 

1.0 

2.3 (1.3, 4.1)** 

 

1.0 

3.0 (1.5, 5.9)** 
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‗Table 4.12, continued‘. 

Variables ADL disability Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Marital status 

Married  

Others 
 

 

39 (3.4) 

37 (5.6) 

 

1123 (96.6) 

576 (94.4) 

 

1.0 

2.3 (1.9, 2.9)** 

 

1.0 

1.2 (0.8, 1.8) 

 

1.0 

1.2 (0.8, 1.8) 

 

1.0 

1.2 (0.8, 1.7) 

 

1.0 

1.2 (0.8, 1.8) 

Household income 

≥ RM 1500 

RM 1000-1499 

RM 500-999 

≤ RM499 

 

 

5 (2.2) 

11 (2.6) 

23 (4.0) 

37 (2.1) 

 

236 (97.8) 

387 (97.4) 

529 (96.0) 

547 (93.7) 

 

1.0 

1.1 (0.7, 1.6) 

1.5 (1.0, 2.1) 

2.6 (1.8, 3.8)** 

 

1.0 

1.4 (0.9, 2.1) 

1.5 (1.0, 2.2) 

1.6 (1.1, 2.3)* 

 

1.0 

1.4 (0.9, 2.2) 

1.5 (1.0, 2.3) 

1.7 (1.1, 2.6)* 

 

1.0 

1.4 (0.9, 2.1) 

1.4 (0.9, 2.1) 

1.5 (1.0, 2.3) 

 

1.0 

1.2 (0.7, 1.9) 

1.3 (0.8, 2.1) 

1.3 (0.8, 2.1) 

Presence of chronic 

disease 

Cardiovascular disease 

Diabetes mellitus  

Arthritis 

 

 

 

24 (3.1) 

23 (4.6) 

21 (5.2) 

 

 

792 (96.9) 

446 (95.4) 

333 (94.8) 

 

 

2.1 (1.7, 2.6)** 

1.3 (1.0, 1.6)* 

1.9 (1.5, 2.4)** 

 

 

- 

- 

- 

 

 

1.8 (1.4, 2.3)** 

1.2 (0.9, 1.6) 

1.1 (0.8, 1.5) 

 

 

1.8 (1.4, 2.4)** 

1.2 (0.9, 1.6) 

1.0 (0.7, 1.4) 

 

 

1.6 (1.2, 2.2)** 

1.2 (0.8, 1.6) 

0.9 (0.6, 1.3) 

Cognitive Assessment 

Normal  

Impaired 

 

 

31 (1.7) 

41 (5.6) 

 

1014 (97.2) 

668 (94.4) 

 

1.0 

3.4 (2.8, 4.2)** 

 

- 

- 

 

1.0 

1.5 (0.9, 2.7) 

 

1.0 

1.5 (0.8, 2.6) 

 

1.0 

1.3 (0.7, 2.4) 
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‗Table 4.12, continued‘. 

Variables ADL disability Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Visual problem 

No 

Yes 
 

 

37 (3.5) 

39 (5.3) 

 

1045 (96.5) 

650 (94.7) 

 

1.0 

1.5 (1.3, 1.9)** 

 

- 

- 

 

1.0 

1.1 (0.9, 1.5) 

 

1.0 

1.1 (0.8, 1.4) 

 

1.0 

1.2 (0.9, 1.6) 

Chronic Pain 

No 

Yes 

 

 

39 (2.7) 

33 (8.8) 

 

1356 (97.3) 

326 (91.2) 

 

1.0 

2.1 (1.7, 2.7)** 

 

- 

- 

 

1.0 

1.5 (1.1, 2.1)** 

 

1.0 

1.5 (1.1, 2.1)** 

 

1.0 

1.3 (1.0, 1.8) 

History of fall 

No 

Yes 

 

 

54 (3.5) 

18 (6.2) 

 

1420 (96.5) 

257 (93.8) 

 

1.0 

1.5 (1.1, 1.9)** 

 

- 

- 

 

1.0 

1.1 (0.8, 1.5) 

 

1.0 

1.1 (0.8, 1.4) 

 

1.0 

1.0 (0.7, 1.5) 

Body fat 

Normal 

Underfat 

Overfat 

Obese 

 

 

30 (3.5) 

11 (4.4) 

15 (2.9) 

5 (2.4) 

 

836 (96.5) 

245 (95.6) 

424 (97.1) 

144 (97.6) 

 

1.0 

2.1 (1.5, 2.8)** 

1.3 (1.0, 1.6) 

1.2 (0.8, 1.7) 

 

- 

- 

- 

- 

 

1.0 

1.0 (0.5, 2.3) 

1.0 (0.5, 1.9) 

0.9 (0.3, 2.6) 

 

1.0 

1.0 (0.5, 2.3) 

1.0 (0.5, 1.9) 

1.0 (0.3, 2.6) 

 

1.0 

1.1 (0.5, 2.5) 

0.9 (0.4, 1.9) 

0.9 (0.3, 2.6) 

Depressive 

Symptoms 

No 

Yes 

 

 

38 (3.3) 

34 (4.9) 

 

 

1075 (96.7) 

607 (95.1) 

 

 

1.0 

1.4 (1.1, 1.7)** 

 

 

- 

- 

 

 

- 

- 

 

 

1.0 

1.2 (0.9, 1.5) 
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‗Table 4.12, continued‘. 

Variables ADL disability Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Living Arrangements 

Living with spouse  

Living with spouse 

and children 

Living with others 

Living alone 
 

 

20 (3.1) 

42 (5.0) 

 

5 (4.5) 

9 (4.1) 

 

625 (96.9) 

768 (95.0) 

 

90 (95.5) 

208 (95.9) 

 

1.0 

1.5 (1.2, 1.9)** 

 

1.8 (1.1, 2.7)** 

1.5 (1.1, 2.1)** 

 

- 

- 

 

- 

- 

 

- 

- 

 

- 

- 

 

1.0 

1.1 (0.8, 1.4) 

 

1.5 (0.8, 2.7) 

2.0 (1.2, 3.1)* 

 

1.0 

1.0 (0.7, 1.4) 

 

1.4 (0.7, 2.7) 

1.9 (1.1, 3.1)* 

Self-rated health 

Good 

Average 

Poor 

 

 

11 (3.3) 

27 (3.3) 

38 (6.3) 

 

 

321 (96.7) 

807 (96.7) 

563 (93.7) 

 

 

1.0 

1.7 (1.1, 2.8)** 

2.2 (1.4, 3.7)** 

 

 

- 

- 

- 

 

 

- 

- 

- 

 

 

1.0 

0.6 (0.1, 2.7) 

0.9 (0.2, 3.9) 

 

 

1.0 

0.9 (0.5, 1.7) 

1.0 (0.5, 1.8) 

 

Social support level 

High 

Low 
 

 

51 (3.7) 

25 (5.8) 

 

1301 (96.3) 

398 (94.2) 

 

1.0 

1.2 (1.0, 1.5)* 

 

- 

- 

 

- 

- 

 

1.0 

1.3 (0.7, 2.3) 

 

1.0 

1.4 (0.8, 2.6) 

Smoking status 

Nonsmoker 

Former Smoker 

Smoker 

 

 

59 (4.2) 

11 (6.2) 

6 (2.7) 

 

1300 (95.8) 

170 (93.8) 

227 (97.3) 

 

1.0 

3.6 (2.4, 5.3)** 

2.0 (1.4, 2.9)** 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

- 

 

1.0 

1.5 (0.9, 2.5) 

1.3 (0.7, 2.2) 
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‗Table 4.12, continued‘. 

Variables
 

ADL disability Unadjusted RR 

(95% CI) 

Model 1 

RR (95% CI) 

Model 2 

RR (95% CI) 

Model 3 

RR (95% CI) 

Model 4 

RR (95% CI) Yes, n(%) No, n(%) 

Physical activity level 

High 

Low 
 

 

26 (2.1) 

46 (13.1) 

 

1279 (97.9) 

288 (86.9) 

 

1.0 

3.3 (2.6, 4.3)** 

 

- 

- 

 

- 

- 

 

- 

- 

 

1.0 

2.1 (1.5, 3.1)** 

Model 1 adjusted for age, sex, ethnicity, education, income level and marital status. 
Model 2 adjusted for all covariates from Model 1plus health variables (CVD, DM, arthritis, cognitive impairment, visual impairment, chronic pain, history of fall and obesity). 

Model 3 adjusted  for all covariates from Model 2plus depressive symptoms, living arrangement, self-rated health and social support. 

Model 4 fully adjusted model (adjusted for all covariates from Model 3 plus smoking and physical activity level). 
1reference group: no disease. 

*p-value <0.05 

**p-value <0.01 
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4.4 Incidence and risk factors of recovery from functional limitation and physical 

disability 

 

4.4.1 Incidence of recovery from functional limitation at 12 months follow up 

 

 The overall incidence of recovery from functional limitation among those 

elderly who were functionally limited at baseline (n=1520) was 31.5% (95% CI[28.9, 

34.2]). The highest incidence was among elderly aged 60-64 years old. The incidence of 

recovery from functional limitation decreased in the more advanced age groups and the 

lowest incidence was recorded among elderly aged 75-79 years. However, there was an 

increase in incidence of recovery from functional limitation among elderly in the oldest 

age group (80 years and above).  

In subgroup analysis, the incidence of recovery from functional limitation 

among elderly female had a similar pattern where the highest incidence was noted 

among elderly female age 60-64 years and the lowest was among elderly female aged 

75-79 years old. There was an increase in the incidence of recovery among elderly 

female aged 80 years and above. The incidence of recovery from functional limitation in 

elderly male was highest among those in the age group 60-64 years and lowest among 

the oldest (80 years and above). 

 

4.4.2 Incidence of recovery from physical disability at 12 months follow up 

 

The overall incidence of recovery from IADL disability among those 749 IADL-

disabled elderly at baseline was 34.2% (95% CI[30.4, 38.2]) and the overall incidence 

of recovery from ADL disability among 172 ADL-disabled elderly at baseline was 

43.9% (95%CI=35.6, 52.4). The highest incidence of recovery from IADL disability 

was found among elderly in youngest age group (60-64 years) and the lowest incidence 

was among elderly aged 80 years and above. The incidence of recovery from IADL 

disability decreased in advancing age. In subgroup analysis, the incidence of recovery 

from IADL disability among elderly female showed a similar pattern where the highest 
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incidence was noted among elderly female aged 60-64 years and the lowest was among 

elderly female aged 80 years and above. In elderly male, the highest incidence was 

among those aged 65-69 years and the lowest was among those aged 80 years and 

above. 

The highest incidence of recovery from ADL disability was among elderly in the 

youngest age group (60-64 years) and the lowest incidence was among elderly aged 80 

years and above. The incidence of recovery from ADL disability also decreased in the 

more advanced age group. In subgroup analysis, the highest incidence of recovery from 

ADL disability in elderly female was noted among those aged 60-64 years and the 

lowest was among those aged 80 years and above. In elderly male, the highest incidence 

was among those aged 60-64 years and the lowest was among those aged 75-79 years. 

The details regarding the incidence of recovery from functional limitation and physical 

disability are shown in the Table 4.13.   
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Table 4.13: Incidence of recovery from functional limitation and physical disability at twelve months follow up 

Variables Functional limitation (n=1520) Physical disability 

ADL Disability (n=172) IADL Disability
 
(n=749) 

Unweighted 

count 

Weighted incidence of 

recovery (95%C1) 

Unweighted 

count 

Weighted incidence of 

recovery (95%C1) 

Unweighted 

count 

Weighted incidence of 

recovery (95%C1) 

Overall 

≥ 60 

≥ 65 

≥ 70 

≥ 75 

≥ 80 

 

 

372 

262 

189 

118 

49 

 

31.5 (28.9, 34.2) 

29.1 (26.2, 32.2) 

27.5 (24.3, 31.0) 

26.5 (22.4, 31.1) 

28.5 (22.2, 35.9) 

 

50 

46 

36 

26 

15 

 

43.9 (35.6, 52.4) 

42.2 (34.0, 50.9) 

37.2 (29.1, 46.1) 

33.3 (25.2, 42.5) 

30.7 (22.1, 40.9) 

 

199 

155 

117 

63 

18 

 

34.2 (30.4, 38.2) 

31.0 (27.1, 35.2) 

28.5 (24.3, 33.0) 

22.2 (17.7, 27.4) 

13.6  (8.6, 20.8) 

Age group 

60-64  

65-69 

70-74 

75-79 

80 and over 

 

 

110 

73 

71 

69 

49 

 

39.4 (33.5, 45.6) 

34.5 (28.1, 41.7) 

29.2 (23.9, 35.1) 

25.2 (20.1, 31.2) 

28.4 (21.8, 36.0) 

 

4 

10 

10 

11 

15 

 

80.8 (33.1, 97.3) 

70.9 (41.0, 89.5) 

51.2 (29.6, 72.3) 

38.4 (24.7, 54.2) 

30.7 (21.0, 42.5) 

 

44 

38 

54 

45 

18 

 

55.0 (43.7, 65.8) 

42.2 (32.3, 52.8) 

41.7 (33.3, 50.7) 

31.0 (23.9, 39.1) 

13.6 (8.7, 20.7) 

Male 
Overall (≥ 60) 

60-64  

65-69 

70-74 

75-79 

80 and over 

 

150 

35 

33 

29 

33 

20 

 

39.9 (35.2, 44.8) 

51.3 (39.8, 62.7) 

50.7 (38.7, 62.7) 

36.0 (26.2, 47.0) 

35.4 (26.2, 45.9) 

29.3 (19.6, 41.4) 

 

19 

2 

6 

6 

2 

3 

 

61.2 (47.2, 73.5) 

70.5 (47.9, 86.1) 

65.1 (41.3, 83.1) 

69.6 (29.0, 92.8) 

29.3  (7.6, 67.6) 

65.4 (33.7, 87.5) 

 

77 

7 

15 

23 

21 

11 

 

47.1 (40.7, 53.5) 

51.0 (33.3, 68.4) 

56.3 (40.0, 71.3) 

53.5 (38.2, 68.1) 

51.5 (37.6, 65.1) 

28.8 (16.7, 44.8) Univ
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‗Table 4.13, continued‘. 

Variables Functional limitation (n=1520) Physical disability 

ADL Disability (n=172) IADL Disability
 
(n=749) 

Unweighted 

count 

Weighted incidence of 

recovery (95%C1) 

Unweighted 

count 

Weighted incidence of 

recovery (95%C1) 

Unweighted 

count 

Weighted incidence of 

recovery (95%C1) 

Female 

Overall (≥ 60) 

60-64  

65-69 

70-74 

75-79 

80 and over 

 

222 

75 

40 

42 

36 

29 

 

 

27.5 (24.5, 30.7) 

35.3 (28.9, 42.3) 

27.4 (20.7, 35.3) 

25.9 (19.8, 33.1) 

20.0 (14.6, 26.8) 

27.7 (19.4, 37.8) 

 

31 

2 

4 

4 

9 

12 

 

 

36.2 (27.3, 46.1) 

100 (-) 

85.9 (69.1, 94.3) 

35.9 (15.9, 62.5) 

40.9 (25.7, 58.1) 

26.3 (16.4, 39.4) 

 

122 

37 

23 

31 

24 

7 

 

 

29.3 (25.1, 33.9) 

55.8 (43.3, 67.6) 

36.8 (25.8, 49.4) 

35.9 (26.4, 46.6) 

23.0 (15.8, 32.4) 

7.5 (3.5, 15.5) 

Weightage has been applied to the sample to the sample to adjust for the complex sample design 
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4.4.3 Risk factors associated with the recovery of functional limitation and physical 

disability at twelve months of follow up 

4.4.3.1 Recovery from functional limitation  

Table 4.14 shows the unadjusted and adjusted relative risks (RRs) of the 

analyses for the outcome of recovery from functional limitation. In univariate analysis, 

the significant unadjusted RRs for higher incidence of recovery from functional 

limitation were elderly male, younger age group (60-64 years), higher educational level 

(primary, secondary and tertiary), elderly without cardiovascular disease and diabetes 

mellitus,  and non-smokers. Widowed, divorced and never married elderly had 

significantly lower unadjusted RR of functional limitation recovery compared to 

married elderly.  

In model 1 and model 2, only male and younger age (60-64 years) group had 

significant higher RR to recover from functional limitation. In model 3 and in the fully 

adjusted model (model 4), the two risk factors mentioned above remained significant as 

well as those elderly without diabetes mellitus. In model 4, besides elderly in age group 

60-64 years, those aged between 65-69 years had significant higher RR of functional 

limitation recovery. 

Elderly males were twice more likely to recover from functional limitation 

compared to elderly female. Younger participants were more likely to recover from 

functional limitation. The elderly in the age group 65-69 years were two times more 

likely to recover from functional limitation compared to the oldest elderly (80 years and 

above). Elderly in the youngest group (60-64 years) were almost three times more likely 

to recover. Elderly without diabetes mellitus were also more likely to recover from 

functional limitation by two times compared to those elderly diagnosed with diabetes 

mellitus. 
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Table 4.14: Risk factors associated with the recovery from functional limitation at twelve months of follow up (n=1520) 

Variables Functional limitation 

recovery 

Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Gender 

Female 

Male 

 

 

222 (27.5) 

150 (39.9) 

 

608 (72.5) 

243 (60.1) 

 

1.0 

1.8 (1.3, 2.3)** 

 

1.0 

1.9 (1.4, 2.5)* 

 

1.0 

1.9 (1.4, 2.6)* 

 

1.0 

1.9 (1.4, 2.5)** 

 

1.0 

1.7 (1.2, 2.4)** 

Level of education 

No formal education 

Primary education 

Secondary education 

and above 

 

 

50 (21.4) 

235 (31.9) 

87 (40.8) 

 

 

178 (78.6) 

532 (68.1) 

138 (59.2) 

 

 

1.0 

2.5 (1.7, 3.9)** 

1.7 (1.2, 2.5)** 

 

1.0 

1.5 (0.9, 2.6) 

1.4 (0.9, 2.0) 

 

1.0 

1.6 (0.9, 2.7) 

1.3 (0.9, 2.0) 

 

1.0 

1.4 (0.8, 2.5) 

1.3 (0.8, 1.9) 

 

1.0 

1.4 (0.8, 2.6) 

1.2 (0.8, 2.0) 

Age group (years) 

80 and above 

75-79 

70-74 

65-69 

60-64 

 

 

49 (28.4) 

69 (25.2) 

71 (29.2) 

73 (34.4) 

110 (39.4) 

 

124 (71.6) 

208 (74.8) 

198 (70.8) 

150 (65.6) 

171 (60.6) 

 

1.0 

0.9 (0.5, 1.3) 

1.0 (0.7, 1.6) 

1.3 (0.8, 2.1) 

1.6 (1.1, 2.5)** 

 

1.0 

0.9 (0.6, 1.4) 

1.1 (0.7, 1.8) 

1.5 (0.9, 2.4) 

1.8 (1.1, 2.9)** 

 

1.0 

0.9 (0.5, 1.4) 

1.1 (0.7, 1.8) 

1.6 (1.0, 2.7) 

1.9 (1.1, 3.1)** 

 

1.0 

0.9 (0.5, 1.4) 

1.1 (0.7, 1.4) 

1.6 (1.0, 2.6) 

1.8 (1.1, 3.0)** 

 

1.0 

1.1 (0.6, 1.9) 

1.5 (0.8, 2.6) 

2.3 (1.3, 4.1)** 

2.8 (1.5, 5.1)** 

Ethnicity 

Malay 

Others 

 

 

356 (31.3) 

16 (36.0) 

 

822 (68.7) 

29 (64.0) 

 

1.0 

1.2 (0.7, 2.3) 

 

1.0 

1.2 (0.6, 2.2) 

 

1.0 

1.3 (0.7, 2.4) 

 

1.0 

1.3 (0.7, 2.4) 

 

1.0 

1.3 (0.7, 2.5) Univ
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‗Table 4.14, continued‘. 

Variables Functional limitation 

recovery 

Unadjusted RR 

(95% CI) 

 

Model 1 

 

RR (95% CI) 

Model 2 

 

RR (95% CI) 

Model 3 

 

RR (95% CI) 

Model 4 

 

RR (95% CI) Yes, n(%) No, n(%) 

Marital status 
Married  

Others 
 

 

236 (33.8) 

136 (28.1) 

 

493 (66.2) 

358 (71.9) 

 

1.0 

0.8 (0.6, 0.9)* 

 

1.0 

0.8 (0.6, 1.3) 

 

1.0 

0.9 (0.6, 1.4) 

 

1.0 

0.9 (0.6, 1.4) 

 

1.0 

1.0 (0.6, 1.7) 

Household income 

≤ RM499 

RM 500-999 

RM 1000-1499 

≥ RM 1500 

 

 

140 (29.8) 

115 (32.0) 

71 (30.5) 

46 (38.4) 

 

350 (70.2) 

257 (68.0) 

165 (69.5) 

79 (61.6) 

 

1.0 

1.1 (0.8, 1.5) 

1.0 (0.7, 1.5) 

1.5 (1.0, 2.3) 

 

1.0 

0.9 (0.7, 1.2) 

0.8 (0.6, 1.2) 

1.4 (0.9, 2.1) 

 

1.0 

1.0 (0.7, 1.3) 

0.8 (0.6, 1.2) 

1.4 (0.9, 2.2) 

 

1.0 

0.9 (0.7, 1.3) 

0.8 (0.5, 1.2) 

1.3 (0.8, 2.0) 

 

1.0 

0.9 (0.6, 1.3) 

0.7 (0.4, 1.1) 

1.1 (0.7, 1.9) 

Presence of chronic 

disease
1 

Cardiovascular disease 

Diabetes mellitus  

Arthritis 

 

 

 

89 (33.5) 

132 (37.1) 

117 (38.0) 

 

 

180 (66.5) 

223 (62.9) 

196 (62.0) 

 

 

1.4 (1.1, 1.8)* 

1.5 (1.1, 2.0)** 

1.3 (1.0, 1.8) 

 

 

- 

- 

- 

 

 

1.2 (0.9, 1.6) 

1.4 (1.0, 2.0) 

1.2 (0.8, 1.6) 

 

 

1.2 (0.9, 1.6) 

1.4 (1.1, 2.1)* 

1.2 (0.8, 1.6) 

 

 

0.9 (0.7, 1.3) 

1.7 (1.2, 2.4)** 

1.0 (0.7, 1.5) 

Cognitive Assessment 

Severely impaired 

Impaired 

Normal  

 

 

6 (22.0) 

142 (25.2) 

221 (37.7) 

 

20 (78.0) 

428 (74.8) 

397 (46.5) 

 

1.0 

1.2 (0.4, 3.2) 

2.2 (0.8, 5.9) 

 

- 

- 

- 

 

1.0 

1.2 (0.4, 3.9) 

1.7 (0.5, 5.5) 

 

1.0 

1.3 (0.4, 4.4) 

1.9 (0.6, 6.6) 

 

1.0 

1.4 (0.4, 4.4) 

2.0 (0.6, 6.7) Univ
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‗Table 4.14, continued‘. 

Variables Functional limitation 

recovery 

Unadjusted RR 

(95% CI) 

 

Model 1 

 

RR (95% CI) 

Model 2 

 

RR (95% CI) 

Model 3 

 

RR (95% CI) 

Model 4 

 

RR (95% CI) Yes, n(%) No, n(%) 

Visual problem 

Yes 

No 
 

 

143 (29.9) 

299 (32.6) 

 

351 (70.1) 

499 (67.4) 

 

1.0 

1.1 (0.9, 1.5) 

 

- 

- 

 

1.0 

1.0 (0.8, 1.4) 

 

1.0 

1.0 (0.7, 1.3) 

 

1.0 

1.0 (0.7, 1.3) 

Chronic Pain 

Yes  

No 

 

 

88 (31.5) 

281 (31.8) 

 

201 (68.5) 

637 (68.2) 

 

1.0 

1.0 (0.8, 1.4) 

 

- 

- 

 

1.0 

1.2 (0.9, 1.7) 

 

1.0 

1.2 (0.9, 1.7) 

 

1.0 

1.4 (0.9, 2.0) 

History of fall 

Yes  

No 

 

 

57 (25.0) 

314 (33.0) 

 

172 (75.0) 

676 (67.0) 

 

1.0 

1.5 (1.0, 2.1) 

 

- 

- 

 

1.0 

1.4 (0.9, 1.9) 

 

1.0 

1.3 (0.9, 1.8) 

 

1.0 

1.6 (1.0, 2.3) 

Body fat 

Obese 

Overfat 

Normal 

Underfat 

 

 

29 (28.2) 

87 (30.0) 

189 (33.0) 

55 (28.8) 

 

74 (71.8) 

205 (70.0) 

406 (67.0) 

152 (71.2) 

 

1.0 

1.1 (0.7, 1.8) 

1.0 (0.6, 1.8) 

1.3 (0.8, 2.0) 

 

- 

- 

- 

- 

 

1.0 

1.3 (0.8, 2.3) 

1.7 (1.0, 2.9) 

1.7 (0.9, 3.3) 

 

1.0 

1.3 (0.8, 2.3) 

1.7 (1.0, 2.9) 

1.7 (0.9, 3.2) 

 

1.0 

1.3 (0.7, 2.4) 

1.7 (1.0, 3.0) 

2.0 (1.0, 3.9) 
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‗Table 4.14, continued‘. 

Variables Functional limitation 

recovery 

Unadjusted RR 

(95% CI) 

 

Model 1 

 

RR (95% CI) 

Model 2 

 

RR (95% CI) 

Model 3 

 

RR (95% CI) 

Model 4 

 

RR (95% CI) Yes, n(%) No, n(%) 

Depressive 

Symptoms 

Yes 

No 
 

 

 

149 (33.6) 

223 (30.1) 

 

 

310 (66.4) 

541 (69.9) 

 

 

1.0 

1.2 (0.9, 1.5) 

 

 

- 

- 

 

 

- 

- 

 

 

1.0 

1.3 (1.0, 1.7) 

 

 

1.0 

1.4 (1.0, 1.9) 

Living Arrangements 

Living with spouse  

Living with spouse 

and children 

Living with others 

Living alone  

 

 

130 (31.9) 

168 (31.2) 

 

29 (38.1) 

44 (27.9) 

 

290 (68.1) 

393 (68.8) 

 

44 (61.9) 

121 (72.1) 

 

1.0 

1.0 (0.7, 1.3) 

 

0.8 (0.5, 1.3) 

1.3 (0.8, 2.2) 

 

- 

- 

 

- 

- 

 

- 

- 

 

- 

- 

 

1.0 

1.2 (0.8, 1.6) 

 

1.1 (0.6, 2.0) 

1.6 (0.8, 3.1) 

 

1.0 

1.1 (0.7, 1.6) 

 

1.2 (0.6, 2.2) 

1.3 (0.6, 2.8) 

Self-rated health 

Poor 

Average 

Good 

 

 

129 (27.2) 

174 (33.1) 

68 (36.0) 

 

 

345 (72.8) 

378 (66.9) 

121(64.0) 

 

1.0 

1.4 (0.6, 3.3) 

1.2 (0.5, 2.6) 

 

- 

- 

- 

 

- 

- 

- 

 

 

1.0 

1.0 (0.5, 2.1) 

0.8 (0.4, 1.7) 

 

 

1.0 

1.2 (0.6, 2.6) 

1.0  (0.5, 2.2) 

Social support level 

Low 

High 
 

 

85 (29.9) 

287 (32.0) 

 

214 (70.1) 

637 (68.0) 

 

1.0 

1.1 (0.8, 1.5) 

 

- 

- 

 

- 

- 

 

1.0 

1.0 (0.8, 1.4) 

 

1.0 

1.0 (0.7, 1.4) Univ
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Smoking status 

Smoker 

Former Smoker 

Nonsmoker 

 

 

47 (41.1) 

274 (29.6) 

51 (37.2) 

 

75 (58.9) 

688 (70.4) 

86 (62.8) 

 

1.0 

1.2 (0.7, 2.0) 

1.7 (1.1, 2.5)* 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

- 

 

1.0 

1.1 (0.6, 1.9) 

1.1 (0.6, 2.0) 

Physical activity level 

Low 

High 
 

 

82 (30.7) 

261 (32.1) 

 

193 (69.3) 

580 (67.9) 

 

1.0 

1.1 (0.8, 1.5) 

 

- 

- 

 

- 

- 

 

- 

- 

 

1.0 

1.3 (0.9, 1.9) 

Model 1 adjusted for age, sex, ethnicity, education, income level and marital status. 
Model 2 adjusted for all covariates from Model 1plus health variables (CVD, DM, arthritis, cognitive impairment, visual impairment, chronic pain, history of fall and obesity). 

Model 3 adjusted  for all covariates from Model 2plus depressive symptoms, living arrangement, self-rated health and social support. 

Model 4 fully adjusted model (adjusted for all covariates from Model 3 plus smoking and physical activity level). 
1reference group: with disease. 

*p-value <0.05 

**p-value <0.01 
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4.4.3.2 Recovery from IADL Disability 

Table 4.15 shows the unadjusted and adjusted relative risks (RRs) of the 

analyses for the outcome of recovery from IADL disability. At the level of univariate 

analysis, all the variables were significant except ethnicity, diabetes mellitus, visual 

problem, history of fall, depression and social support level. In model 1, male, younger 

age (≤79 years) and elderly with primary education were more likely to recover from 

IADL disability. In model 2, the variables mentioned above remained significant except 

for male. Other significant variables for IADL disability recovery were elderly without 

cardiovascular disease, no chronic pain and had normal body fat percentages.  

In model 3, only younger age groups, no cardiovascular disease, no chronic pain 

and normal body fat percentages remained significant after adjusting for psychological 

and environmental risk. Elderly without depressive symptoms, good self-rated health 

and underfat were the other significant variables in model 3. In the fully adjusted model 

(model 4), elderly male, younger age groups, having primary education, elderly without 

cardiovascular disease, no chronic pain, no depressive symptoms, good self-rated health 

status, non-obese and high physical activity level were the significant variables for 

IADL disability recovery.  

Elderly male were twice more likely to recover from IADL disability compared 

to females. Elderly who received primary education was 2.5 times more likely to 

recover than those without formal education. Among these variables, the magnitude of 

IADL disability recovery was greater with younger participants. The magnitude was 

three times among elderly in age group 75-79 years and almost six times among the 

youngest age group (60-64 years). Elderly who did not report of having chronic pain, 

cardiovascular disease and depressive symptoms were two to three times more likely to 

recover from IADL disability. Similar finding was observed among elderly who 

reported as having high physical activity level where they were two times more likely to 
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recover compared to their counterparts. The other two important variables were obesity 

and self-rated health. Elderly who had normal body fat percentages and rated their 

health status as fairly good to very good were five times more likely to recover from 

IADL disability. 
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Table 4.15: Risk factors associated with the recovery from IADL disability at 12 months of follow up (n=670) 

Variables IADL disability recovery Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Gender 

Female 

Male 

 

 

119 (32.5) 

75 (48.5) 

 

244 (67.5) 

72 (51.5) 

 

1.0 

2.0 (1.3, 2.9)** 

 

1.0 

1.9 (1.1, 3.2)* 

 

1.0 

1.8 (1.0, 3.2) 

 

1.0 

1.8 (1.0, 3.1) 

 

1.0 

2.2 (1.1, 4.4)* 

Level of education 

No formal education 

Primary education 

Secondary education 

and above 

 

 

21 (18.3) 

140 (41.7) 

33 (48.6) 

 

 

91 (81.7) 

193 (58.3) 

31 (51.4) 

 

 

1.0 

3.2 (1.9, 5.5)** 

4.2 (2.1, 8.6)** 

 

1.0 

1.9 (1.1, 3.5)* 

1.5 (0.6, 3.6) 

 

 

1.0 

2.2 (1.2, 4.1)* 
1.9 (0.8, 4.6) 

 

 

1.0 

2.0 (1.0, 3.9) 

1.4 (0.5, 3.7) 

 

 

1.0 

2.4 (1.1, 4.9)* 

1.6 (0.5, 4.6) 

Age group (years) 

80 and above 

75-79 

70-74 

65-69 

60-64 

 

 

18 (17.1) 

43 (33.1) 

53 (43.4) 

36 (43.2) 

44 (56.0) 

 

90 (82.9) 

83 (66.9) 

67 (56.6) 

45 (56.8) 

31 (44.0) 

 

1.0 

2.4 (1.3, 4.5)** 

3.7 (2.0, 7.1)** 

3.7 (1.9, 7.2)** 

6.2 (3.2, 12.1)** 

 

1.0 

3.0 (1.5, 5.7)** 

3.7 (1.9, 7.2)** 

4.1 (2.0, 8.4)** 

7.0 (3.2, 15.3)** 

 

1.0 

2.9 (1.4, 6.0)** 

3.8 (1.8, 8.2)** 

4.3 (2.0, 9.4)** 

6.8 (2.9, 15.6)** 

 

1.0 

2.9 (1.4, 6.3)** 

3.8 (1.8, 8.3)** 

4.0 (1.8, 8.7)** 

6.1 (2.6, 14.5)** 

 

1.0 

2.8 (1.2, 6.7)* 

3.6 (1.5, 8.6)* 

3.3 (1.3, 8.4)* 

5.8 (2.1, 15.8)* 

Ethnicity 

Malay 

Others 

 

 

187 (37.4) 

7 (33.4) 

 

302 (62.6) 

14 (66.6) 

 

1.0 

0.8 (0.4, 1.6) 

 

1.0 

0.6 (0.3, 1.3) 

 

1.0 

0.6 (0.3, 1.2) 

 

1.0 

0.8 (0.4, 1.5) 

 

1.0 

0.4 (0.2, 1.1) 
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‗Table 4.15, continued‘. 

Variables IADL disability recovery Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Marital status 
Married  

Others 
 

 

129 (45.4) 

65 (27.6) 

 

147 (54.6) 

169 (72.4) 

 

1.0 

0.5 (0.3, 0.7)** 

 

1.0 

1.2 (0.6, 2.4) 

 

1.0 

0.9 (0.4, 1.7) 

 

1.0 

0.8 (0.4, 1.6) 

 

1.0 

0.9 (0.5, 1.9) 

Household income 

≤RM499 

RM 500-999 

RM 1000-1499 

≥RM 1500 

 

 

78 (31.0) 

63 (40.1) 

31 (43.2) 

22 (48.4) 

 

160 (69.0) 

89 (59.9) 

41 (56.8) 

26 (51.6) 

 

1.0 

1.5 (1.0, 2.3) 

1.7 (1.0, 2.9) 

2.1 (1.1, 3.9)* 

 

1.0 

0.9 (0.6, 1.5) 

1.1 (0.6, 2.0) 

1.6 (0.8, 3.1) 

 

1.0 

1.0 (0.6, 1.7) 

1.3 (0.7, 2.4) 

1.8 (0.9, 3.8) 

 

1.0 

1.0 (0.6, 1.7) 

1.2 (0.6, 2.2) 

1.7 (0.8, 3.7) 

 

1.0 

0.9 (0.5, 1.6) 

0.9 (0.5, 1.9) 

1.3 (0.5, 3.0) 

Presence of chronic 

disease
1 

Cardiovascular disease 

Diabetes mellitus  

Arthritis 

 

 

84 (30.5) 

138 (38.3) 

133 (41.6) 

 

 

184 (69.5) 

214 (61.7) 

178 (58.4) 

 

 

2.5 (1.7, 3.7)** 

1.2 (0.8, 1.8) 

1.7 (1.1, 2.5)* 

 

 

 

- 

- 

- 

 

 

3.3 (2.0, 5.3)** 

0.9 (0.6, 1.5) 

1.2 (0.7, 2.0) 

 

 

3.3 (2.0, 5.4)** 

0.9 (0.6, 1.7) 

1.2 (0.7, 2.0) 

 

 

2.6 (1.5, 4.6)** 

1.1 (0.6, 1.9) 

1.5 (0.8, 2.8) 

Cognitive Assessment 

Impaired 

Normal  

 

97 (29.5) 

97 (52.2) 

 

235 (70.5) 

81 (47.8) 

 

1.0 

2.6 (1.8, 3.8)** 

 

- 

- 

 

 

1.0 

1.6 (1.0, 2.5) 

 

1.0 

1.6 (1.0, 2.8) 

 

1.0 

1.7 (1.0, 2.7) 

Univ
ers

ity
 of

 M
ala

ya



 

 158 

‗Table 4.15, continued‘. 

Variables IADL disability recovery Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Visual problem 

Yes 

No 
 

 

105 (35.0) 

89 (40.3) 

 

190 (65.0) 

125 (59.7) 

 

1.0 

1.3 (0.9, 1.8) 

 

- 

- 

 

1.0 

1.1 (0.7, 1.7) 

 

1.0 

1.1 (0.7, 1.7) 

 

1.0 

1.2 (0.7, 1.9) 

Chronic Pain 

Yes  

No 

 

 

49 (27.0) 

145 (42.9) 

 

130 (73.0) 

185 (57.1) 

 

1.0 

2.0 (1.4, 3.0)** 

 

- 

- 

 

1.0 

1.9 (1.2, 3.2)** 

 

1.0 

2.0 (1.2, 3.2)** 

 

1.0 

2.0 (1.1, 3.4)* 

History of fall 

Yes  

No 

 

 

36 (32.4) 

158 (38.5) 

 

77 (67.6) 

239 (61.5) 

 

1.0 

1.3 (0.8, 2.1) 

 

- 

- 

 

1.0 

1.1 (0.7, 1.9) 

 

1.0 

1.1 (0.6, 1.9) 

 

1.0 

1.0 (0.6, 1.9) 

Body fat 

Obese 

Overfat 

Normal 

Underfat 

 

 

10 (27.6) 

38 (35.0) 

114 (48.0) 

27 (30.7) 

 

26 (72.4) 

65 (65.0) 

118 (52.0) 

56 (69.3) 

 

1.0 

1.4 (0.6, 3.2) 

2.4 (1.1, 5.2)** 

1.2 (0.5, 2.9) 

 

- 

- 

- 

- 

 

1.0 

2.5 (1.0, 6.7) 

3.8 (1.5, 9.5)* 

2.5 (1.0, 6.7) 

 

1.0 

2.7 (1.0, 7.2) 

3.9 (1.5, 10.0)* 

3.3 (1.1, 9.9)* 

 

1.0 

3.9 (1.4, 11.2)* 

5.1 (1.9, 13.9)* 

4.2 (1.4, 12.9)* 

Depressive 

Symptoms 

Yes 

No 

 

 

75 (32.6) 

119 (41.1) 

 

 

150 (67.4) 

166 (58.9) 

 

 

1.0 

1.4 (1.0, 2.1) 

 

 

- 

- 

 

 

- 

- 

 

 

1.0 

1.7 (1.1, 2.6)* 

 

 

1.0 

2.0 (1.2, 3.3)* Univ
ers

ity
 of

 M
ala

ya



 

 159 

‗Table 4.15, continued‘. 

Variables IADL disability recovery Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Living Arrangements 

Living with spouse  

Living with spouse 

and children 

Living with others 

Living alone  
 

 

71 (47.0) 

93 (34.6) 

 

6 (17.8) 

24 (37.3) 

 

79 (53.0) 

170 (65.4) 

 

27 (82.2) 

39 (62.7) 

 

1.0 

0.6 (0.4, 0.9)* 

 

0.2 (0.1, 0.7)* 

0.7 (0.4, 1.3) 

 

- 

- 

 

- 

- 

 

- 

- 

 

- 

- 

 

1.0 

1.0 (0.6, 1.8) 

 

1.0 (0.3, 3.3) 

1.6 (0.7, 3.9) 

 

1.0 

0.8 (0.4, 1.5) 

 

1.4 (0.6, 3.5) 

1.3 (0.4, 4.0) 

Self-rated health 

Poor 

Average 

Good 

 

101 (34.9) 

77 (39.4) 

14 (60.1) 

 

 

188 (65.1) 

117 (60.6) 

10 (39.9) 

 

1.0 

3.2 (1.4, 7.4)** 

7.3 (2.3, 23.7)** 

 

- 

- 

- 

- 

 

- 

- 

- 

- 

 

1.0 

1.8 (0.6, 5.1) 

4.7 (1.1, 20.1)* 

 

1.0 

1.6 (0.5, 5.0) 

4.7 (1.1, 19.8)* 

Social support level 

Low 

High 
 

 

60 (36.0) 

134 (37.7) 

 

99 (64.0) 

217 (62.3) 

 

1.0 

1.1 (0.7, 1.6) 

 

- 

- 

 

- 

- 

 

1.0 

1.1 (0.7, 1.9) 

 

1.0 

1.1 (0.6, 1.8) 

Smoking status 

Smoker 

Former Smoker 

Nonsmoker 

 

 

35 (55.0) 

141 (34.9) 

18 (35.1) 

 

21 (45.0) 

259 (65.1) 

36 (64.9) 

 

1.0 

2.3 (1.3, 4.1)* 

2.3 (1.0, 5.1) 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

- 

 

1.0 

1.1 (0.5, 2.7) 

1.0 (0.3, 3.0) 
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‗Table 4.15, continued‘. 

Variables IADL disability recovery Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Physical activity level 

Low 

High 
 

 

37 (20.0) 

135 (45.3) 

 

146 (80.0) 

152 (54.7) 

 

1.0 

3.3 (2.1, 5.1)** 

 

- 

- 

 

- 

- 

 

- 

- 

 

1.0 

2.3 (1.3, 4.3)** 

Model 1 adjusted for age, sex, ethnicity, education, income level and marital status. 
Model 2 adjusted for all covariates from Model 1plus health variables (CVD, DM, arthritis, cognitive impairment, visual impairment, chronic pain, history of fall and obesity). 

Model 3 adjusted for all covariates from Model 2plus depressive symptoms, living arrangement, self-rated health and social support. 

Model 4 fully adjusted model (adjusted for all covariates from Model 3 plus smoking and physical activity level). 
1reference group: with disease. 

*p-value <0.05 

**p-value <0.01 
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4.4.3.3 Recovery from ADL Disability 

Table 4.16 shows the unadjusted and adjusted relative risks (RRs) of the 

analyses for the outcome of recovery from ADL disability. In univariate analysis, the 

variables that had significant unadjusted RRs for recovery from ADL disability were 

younger age group, elderly without visual problem, normal cognitive function and high 

physical activity level.  

In model 1, only one variable was significant which was elderly with at least 

primary education. In model 2, the above mentioned variable became insignificant. The 

only significant variable in model 2 was chronic pain. In model 3, the only significant 

risk factor for ADL disability recovery was elderly without depression. In the fully 

adjusted model (model 4), no arthritis, normal cognitive status, no depressive 

symptoms, average to good self-rated health and those elderly with high physical 

activity level were the significant variables for ADL disability recovery.  

In the analysis of risk factors for recovery from ADL disability, a few 

adjustments in the model had been made. In the first model, ethnicity had been removed 

because during the baseline data collection, only six elderly from other ethnic group 

were ADL-disabled and only three people responded for the second follow up. All those 

three elderly (2 Chinese, 1 Indian) had recovered from ADL disability. For Malay 

elderly, 47 people (42.4%) had recovery in their ADL function and 56 (57.6%) 

remained disabled. Variables such as educational level, age groups, living 

arrangements, income level, smoking status, self-rated health status and obesity had 

been recoded into new categories due to small sample size in certain variables 

categories. 

Elderly who received high social support and rated their health as average to 

very good were three times more likely to recover from ADL disability compared to 

their counterparts. Elderly without degenerative disease (ie arthritis) were four times 
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more likely to recover from ADL disability. Depressive symptoms and cognitive 

function were important variables where those elderly without depressive symptoms 

and had normal cognitive function were five to six times more likely to recover from 

ADL disability. Another important variable was physical activity level. Elderly who had 

high level of physical activity were 8.5 times more likely to recover from ADL 

disability compared to those with low physical activity level. 
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Table 4.16: Risk factors associated with incidence of recovery from ADL disability at twelve months of follow up (n=120) 

Variables ADL disability recovery Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Gender 

Female 

Male 

 

 

25 (51.1) 

18 (60.6) 

 

22 (48.9) 

11 (39.4) 

 

1.0 

1.5 (0.6, 3.5) 

 

1.0 

1.2 (0.4, 3.5) 

 

1.0 

1.3 (0.4, 4.7) 

 

1.0 

1.1 (0.2, 4.8) 

 

1.0 

1.6 (0.3, 7.4) 

Level of education 

No formal education 

At least primary 

education 

 

 

6 (38.8) 

37 (59.2) 

 

 

8 (61.2) 

25 (40.8) 

 

 

1.0 

2.3 (1.0,.5.3) 

 

1.0 

3.3 (1.2, 9.1)* 

 

1.0 

2.5 (1.0, 6.0) 

 

1.0 

2.8 (0.9, 8.9) 

 

1.0 

1.9 (0.7, 5.8) 

Age group (years) 

80 and above 

70-79 

60-69 

 

 

11 (45.3) 

20 (54.2) 

12 (69.8) 

 

13 (54.7) 

15 (45.8) 

5 (30.2) 

 

1.0 

1.4 (0.6, 3.3) 

2.8 (1.2, 6.5)* 

 

1.0 

1.2 (0.5, 3.0) 

2.6 (0.7, 9.5) 

 

1.0 

1.5 (0.6, 3.8) 

3.7 (0.8, 15.8) 

 

1.0 

2.0 (0.6, 7.2) 

3.6 (0.7, 17.9) 

 

1.0 

2.3 (0.5, 9.8) 

1.3 (0.3, 4.9) 

Marital status 
Married  

Others 

 

 

26 (59.7) 

17 (48.4) 

 

18 (40.3) 

15 (51.6) 

 

1.0 

0.6 (0.3, 1.4) 

 

1.0 

0.8 (0.2, 2.8) 

 

1.0 

0.6 (0.2, 2.2) 

 

1.0 

0.9 (0.3, 2.8) 

 

1.0 

1.0 (0.4, 2.3) 

Household income 

≤ RM499 

RM 500-999 

≥ RM 1000 

 

23 (49.9) 

8 (51.5) 

11 (27.9) 

 

21 (50.1) 

7 (48.5) 

5 (15.3) 

 

1.0 

1.1 (0.4, 3.0) 

2.2 (0.8, 5.9) 

 

1.0 

0.7 (0.2, 2.5) 

2.1 (0.8, 5.3) 

 

1.0 

0.6 (0.2, 2.5) 

1.4 (0.5, 4.4) 

 

1.0 

0.9 (0.2, 3.7) 

1.3 (0.4, 4.8) 

 

1.0 

0.4 (0.1, 1.6) 

1.3 (0.2, 10.3) Univ
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‗Table 4.16, continued‘. 

Variables ADL disability recovery Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Presence of chronic 

disease
1 

Cardiovascular disease 

Diabetes mellitus  

Arthritis 
 

 

 

18 (50.4) 

30 (56.2) 

29 (57.7) 

 

 

16 (49.6) 

21 (43.8) 

18 (42.3) 

 

 

2.0 (0.7, 5.7) 

1.2 (0.5, 2.6) 

1.4 (0.6, 2.9) 

 

 

- 

- 

- 

 

 

1.2 (0.3, 6.1) 

1.0 (0.4, 2.9) 

1.1 (0.4, 3.3) 

 

 

2.3 (0.5, 10.5) 

1.1 (0.3, 3.7) 

1.2 (0.5, 3.3) 

 

 

1.9 (0.6, 6.0) 

1.9 (0.4, 8.8) 

4.0 (1.2, 13.3)* 

Cognitive Assessment 

Impaired 

Normal  

 

 

28 (48.9) 

15 (72.2) 

 

48 (51.1) 

5 (27.8) 

 

1.0 

2.7 (1.2, 6.0)* 

 

- 

- 

 

1.0 

0.7 (0.2, 2.7) 

 

1.0 

2.2 (0.5, 10.5) 

 

1.0 

5.6 (1.6, 19.0)* 

Visual problem 

Yes 

No 

 

 

17 (42.4) 

26 (69.1) 

 

22 (57.6) 

11 (30.9) 

 

1.0 

3.0 (1.4, 6.7)** 

 

- 

- 

 

1.0 

2.0 (0.9, 4.4) 

 

1.0 

2.3 (0.9, 5.6) 

 

1.0 

1.9 (0.7, 4.9) 

Chronic Pain 

Yes  

No 

 

 

18 (49.2) 

25 (60.5) 

 

19 (50.8) 

14 (39.5) 

 

1.0 

1.6 (0.8, 3.0) 

 

- 

- 

 

1.0 

2.2 (1.1, 4.5)* 

 

1.0 

2.2 (1.0, 4.8) 

 

1.0 

2.6 (0.9, 7.9) 

History of fall 

Yes  

No 

 

 

15 (64.8) 

28 (51.7) 

 

9 (35.2) 

23 (48.3) 

 

1.0 

1.7 (0.7, 4.3) 

 

- 

- 

 

1.0 

2.7 (0.7, 10.1) 

 

1.0 

2.7 (0.6, 11.7) 

 

1.0 

3.6 (0.8, 16.7) Univ
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‗Table 4.16, continued‘. 

Variables ADL disability recovery Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Body fat
# 

Obese and overfat  

Normal 
 

 

26 (47.7) 

17 (70.1) 

 

27 (52.3) 

6 (29.9) 

 

1.0 

2.6 (1.0, 6.7) 

 

- 

- 

 

1.0 

2.0 (0.7, 6.2) 

 

1.0 

1.7 (0.6, 5.3) 

 

1.0 

2.0 (0.6, 7.0) 

Depressive 

Symptoms 

Yes 

No 

 

 

 

18 (46.9) 

25 (63.1) 

 

 

20 (53.1) 

13 (36.9) 

 

 

1.0 

1.9 (0.8, 4.8) 

 

 

- 

- 

 

 

- 

- 

 

 

1.0 

3.8 (1.1, 12.9)* 

 

 

1.0 

4.5 (1.1, 18.9)* 

Living Arrangements 

Living with spouse  

Others living 

arrangements 

 

 

14 (69.3) 

29 (50.0) 

 

7 (30.7) 

26 (50.0) 

 

 

1.0 

0.4 (0.2, 1.1) 

 

- 

- 

 

 

- 

- 

 

 

1.0 

0.4 (0.1, 1.9) 

 

1.0 

0.4 (0.1, 3.3) 

Self-rated health 

Poor 

Average to good 

 

23 (47.3) 

20 (69.5) 

 

27 (52.7) 

6 (30.5) 

 

1.0 

2.5 (1.0, 6.3) 

 

- 

- 

 

- 

- 

 

1.0 

1.5 (0.6, 4.0) 

 

1.0 

2.7 (1.1, 6.7)* 

Social support level 

Low 

High 
 

 

15 (45.8) 

28 (62.8) 

 

17 (54.2) 

16 (37.2) 

 

1.0 

2.0 (0.9, 4.3) 

 

- 

- 

 

- 

- 

 

1.0 

1.8 (0.8, 3.9) 

 

1.0 

2.5 (1.0, 6.2) Univ
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‗Table 4.16, continued‘. 

Variables ADL disability recovery Unadjusted RR 

(95% CI) 

Model 1 Model 2 Model 3 Model 4 

Yes, n(%) No, n(%) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Smoking status 

Smoker & former 

smoker 

Nonsmoker 
 

 

13 (57.5) 

 

30 (53.9) 

 

9 (42.5) 

 

24 (46.1) 

 

1.0 

 

1.2 (0.5, 2.8) 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

1.0 

 

1.3 (0.5, 3.2) 

Physical activity level 

Low 

High 
 

 

24 (44.6) 

14 (82.7) 

 

27 (55.4) 

3 (17.3) 

 

1.0 

6.0 (2.3, 15.4)** 

 

- 

- 

 

 

- 

- 

 

 

- 

- 

 

 

1.0 

8.5 (3.0, 24.4)* 

Model 1 adjusted for age, sex, education, income level and marital status. 
Model 2 adjusted for all covariates from Model 1plus health variables (CVD, DM, arthritis, cognitive impairment, visual impairment, chronic pain, history of fall and obesity). 

Model 3 adjusted  for all covariates from Model 2plus depressive symptoms, living arrangement, self-rated health and social support. 

Model 4 fully adjusted model (adjusted for all covariates from Model 3 plus smoking and physical activity level). 
1reference group: with disease. 
#Underfat was removed due to very sample size. 

*p-value <0.05 
**p-value <0.01 
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4.5 Subtypes of disability among study population 

 

 A total of 1000 participants were randomly chosen from the 2405 elderly who 

participated in this study at baseline and received three monthly telephone interviews to 

assess for subtypes of ADL physical disability. Out of the 1000 participants, 875 

(87.5%) were included in the analysis of disability subtypes. A total of 618 (70.6%) 

participants completed all the five assessments which were two home-based 

assessments (at baseline and 12 months) and three telephone interviews (at 3
rd

, 6
th

 and 

9
th

 months). Total loss to follow up was 257 participants (29.4%).  

 

 
Figure 4.3: Distribution of disability subtypes at 12 months in weighted percentages 

(n=618). 

 

 As shown in Figure 4.3, a total of 531 participants had no disability at all during 

the 12 months duration, 28 participants had transient disability, 27 had short term 

disability, 26 had long term disability and 6 participants had recurrent disability. 

 

83.4%  
(n=531) 

4.1% 
(n=28) 

7.4% 
(n=27) 

4.0% 
(n=26) 

1.1% 
(n=6) 

No disability

Transient disability

Short term disability

Long term disability

Recurrent disability
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4.5.1 Descriptive characteristics of the participants according to the disability 

subtypes 

 

 Description of socio-economic characteristics, health related variables and 

chronic diseases of the participants according to disability subtypes are documented in 

Table 4.17. Among 531 elderly who had no disability throughtout the 12 months 

interval, 89% (n=520) were Malay, 4.5% (n=5) were Chinese, 6.1% (n=4) were Indian 

and 0.4% (n=2) were Other ethnic group. In this group, 57.9% (n=325) of elderly 

received primary education, 29.2% (n=136) had secondary education, 10.1% (n=59) had 

no formal education and 2.9% (n=8) received tertiary education. 

For transient (n=28) and long term (n=26) disability, all the participants were 

Malay. In the short term disability category, only one (3.4%) participant was Indian and 

26 (96.6%) participants were Malay. Similarly for recurrent disability, only one (21.5%) 

participant was Chinese and five (78.5%) were Malay. The largest percentage of elderly 

in transient, short term and long term disability had received at least primary education. 

In recurrent disability category, half of the elderly participants had no formal education 

and the other half received at least primary education. There was significant difference 

in the proportion of level of education among disability subtypes (p<0.05). 

 About half of the participants with transient disability were among elderly aged 

70-79 years. For the short term disability, majority of the elderly participants were 

among those aged 60 to 79 years. Almost half of the elderly with long term disability 

were among those in the younger age group (60-69 years) in contrast with recurrent 

disability where half of the elderly were from the oldest age group (80 years and above). 

There was significant difference in the proportion of age groups among disability 

subtypes (p< 0.01). 

 More than half of the elderly participants who had transient and recurrent 

disability were cognitively impaired. This was in contrast with the other two groups 

(short and long term disability) where more than two third still had intact cognitive 
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function. There was significant difference in the proportion of cognitive function status 

among disability subtypes (p=0.042). There were no significant differences in the 

proportion found between other variables (gender, social support level, physical activity 

level, depressive symptoms, visual impairment and chronic diseases) and disability 

subtypes (p>0.05). 
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Table 4.17: Descriptive characteristics of the study participants according to the disability subtypes among elderly reported disability (n=87) 

Variables Transient disability  

(n=28) 

n, % 

Short term 

disability 

(n=27) 

n, % 

Long term 

disability 

(n=26) 

n, % 

Recurrent 

disability 

(n=6) 

n, % 

Chi-square p-value 

Gender 

Male 

Female 

 

 

9 (28.9) 

19 (71.1) 

 

13 (31.9) 

14 (68.1) 

 

10 (48.5) 

16 (51.5) 

 

1 (15.8) 

5 (84.2) 

 

2.751 

 

0.853 

Age group 
60-69  

70-79 

≥ 80 

 

 

12 (42.9) 

14 (50.0) 

2 (7.1) 

 

13 (48.1) 

13 (48.1) 

1 (3.7) 

 

12 (46.2) 

5 (19.2) 

9 (34.6) 

 

1 (16.7) 

2 (33.3) 

3 (50.0) 

 

18.074 

 

0.006 

Educational 

level 

At least primary 

education 

No formal 

education 

 

 

 

25 (89.3) 

 

3 (10.7) 

 

 

26 (96.3) 

 

1 (9.1) 

 

 

22 (84.6) 

 

4 (15.4) 

 

 

3(50.0) 

 

3 (50.0) 

 

 

9.806 

 

 

0.020 

 

Cognitive 

Assessment 

Normal  

Impaired 

 

 

 

12 (44.4) 

15 (55.5) 

 

 

 

19 (79.2) 

5 (20.8) 

 

 

15 (62.5) 

9 (37.5) 

 

 

 

2 (33.3) 

4 (66.7) 

 

 

 

8.169 
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‗Table 4.17, continued‘. 

Variables Transient disability  

(n=28) 

n, % 

Short term 

disability 

(n=27) 

n, % 

Long term 

disability 

(n=26) 

n, % 

Recurrent 

disability 

(n=6) 

n, % 

Chi-square p-value 

Social support 

High 

Low 

 

20 (71.4) 

8 (28.6) 

 

19 (76.0) 

6 (24.0) 

 

21 (87.5) 

3 (12.5) 

 

2 (40.0) 

3 (60.0) 

 

5.545 

 

0.136 

Physical activity 

level 

High 

Low 

 

 

 

14 (53.8) 

12 (46.2) 

 

 

21 (87.5) 

3 (12.5) 

 

 

15 (60.0) 

10 (40.0) 

 

 

4 (66.7) 

2 (33.3) 

 

 

7.111 

 

 

0.068 

Depressive 

Symptoms 

No 

Yes 

 

 

 

17 (63.0) 

10 (37.0) 

 

 

18 (66.7) 

9 (33.3) 

 

 

13 (50.0) 

13 (50.0) 

 

 

4 (80.0) 

1 (20.0) 

 

 

2.492 

 

 

0.477 

Visual 

impairment 

No 

Yes 

 

 

 

14 (50.0) 

14 (50.0) 

 

 

16 (59.3) 

11 (40.7) 

 

 

10 (38.5) 

16 (61.5) 

 

 

3 (50.0) 

3 (50.0) 

 

 

2.299 

 

 

0.513 
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‗Table 4.17, continued‘. 

Variables Transient disability  

(n=28) 

n, % 

Short term 

disability 

(n=27) 

n, % 

Long term 

disability 

(n=26) 

n, % 

Recurrent 

disability 

(n=6) 

n, % 

Chi-square p-value 

Chronic 

diseases 

Cardiovascular 

disease 

Diabetes mellitus 

Arthritis 
 

 

 

18 (64.3) 

 

6 (22.2) 

8 (28.6) 
 

 

 

17 (63.0) 

 

6 (22.2) 

6 (22.2) 
 

 

 

19 (73.1) 

 

9 (34.6) 

11 (42.3) 
 

 

 

4 (66.7) 

 

3 (50.0) 

2 (33.3) 
 

 

 

0.719 

 

2.905 

2.618 

 

 

0.869 

 

0.407 

0.454 

Multivariate analysis not conducted due to small sample size.
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CHAPTER 5: DISCUSSION 

 

About the chapter 

 

In this chapter, the discussion is in accordance with the study objectives and the 

result of the study. The discussion chapter comprises five sections. The findings of this 

study are highlighted and comparisons with the previous studies are included. The last 

part of this chapter discusses the strengths and limitations of the present study. 

 

 

5.1 Characteristics of study population 

 

5.1.1 Socio-demographic characteristics of the study population 

 

 The mean age of the study participants was 70.92 years with standard deviation 

of 7.7 years. The average age of the study population was comparable with the current 

average life expectancy in Malaysia which is 72.3 years for male and 77.2 for female 

(Zawawi, 2013). This vital statistic showed that women live longer than men reflecting 

the ―feminization‖ phenomenon of ageing that leaves many women alone in old age. In 

this study, approximately two-thirds were females. The ―feminization‖ phenomenon 

was similar to many studies on elderly in other countries (Abdulraheem et al., 2011; 

Graciani et al., 2014; Busch et al., 2015). 

Malaysian citizens consist of multi-ethnic groups which are Bumiputera 

(67.4%), Chinese (24.6%), Indian, (7.3%) and Others (0.7%) (Department of Statistics, 

2010). Malay was the predominant ethnic group in Peninsular Malaysia which 

constituted about 63.1%. Majority of the study participants were among Malay elderly 

which was about 95.7% and fewer representatives from Chinese and Indian elderly (less 

than 2%). This ethnic composition reflects the rural population based on the 2010 

National Census data. The proportion of elderly participants according to ethnicity 

found in this study was also similar with the study conducted by Wan Ahmad and 

colleagues (2011) among rural elderly in Malaysia. 
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In Malaysia, elderly are defined as those who are 60 years and above. The study 

participants were basically born before 1956. As they were born before Malaysia‘s 

Independence Day, majority of the study participants (60.8%) received only primary 

education. About 65.5% of the elderly reported of having household income less than 

RM1000 per month, this was either their true income which was a reflection of lower 

educational level or possibly under-reporting of their income especially those living 

with their children. Perhaps the elderly did not know the exact income of their children. 

As age increased, the proportion of elderly who participated in this study 

decreased. As most study participants were in the younger category, most of them were 

still married (62.0%) and lived with either their spouse (33.8%) or with their spouse and 

children (47.8%). 

 

5.1.2 Health status, lifestyle behaviour and social support of the study population 

 

In Malaysia, mortality rates among the elderly group are on the decline, which 

means there will be more elderly group in the coming decades (Bujang et al., 2012). 

However, increase in life expectancy and number of elderly result in increasing number 

of chronic diseases. In this study, cardiovascular disease (45.4%) was the most 

prevalence chronic disease among the study population. This was followed by diabetes 

mellitus (26.9%) and arthritis (20.7%). This finding was comparable with previous 

literature where the most common chronic diseases reported among elderly in Malaysia 

were cardiovascular and metabolic diseases (Latiffah et al., 2006). This study also found 

that the prevalence of arthritis was comparable with the prevalence reported by the 

National Health and Morbidity Study (NHMS) in 2011 where 19.2 % of elderly had 

reported having arthritis.  

The increasing prevalence of chronic diseases among elderly can be explained 

partially, by the existence of modifiable risk factors, of which smoking is the most 
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important (Desai et al., 1999). Elderly smokers present higher mortality risk for cancer 

and cardiovascular disease
 
(WHO, 2012), compared to those who never smoked. 

Smoking also reduces the quality of life for elderly because it was associated with 

poorer health status
 
(Tomioka et al., 2014). In this study, the overall prevalence of 

current elderly smokers was 12.9% where 93.2% were male smokers and 6.8% were 

female smokers. The prevalence of elderly smokers found in this study was lower 

compared to the younger population in Malaysia (NHMS, 2011). This pattern is similar 

with other study where they also found the prevalence of smoking among elderly was 

lower than that observed in the younger age groups (Peixoto et al., 2005).  This 

probably occurs as a consequence of cessation of the smoking habit with increasing age 

and/or premature death of smokers (Tomioka et al., 2014). 

Visual impairment is common among elderly. The visual impairment increases 

in frequency with advancing age. The prevalence of visual impairment among 

Malaysian population (age 18 years and above) as reported by our National Eye Survey 

in 1996 was 2.73%. Recent study by Thevi and colleagues (2012) found prevalence of 

visual impairment among general population was 8.2%. There was an exponential 

increase of visual impairment after the age of 40 years. A total of 48% of visually 

impaired people were aged 60 years and above (Central Research Committee, 1996). 

The present study found that 39.8% of elderly reported as having visual impairment.  

Prevalence of depression among the elderly varies in different settings. A study 

in 1999 showed that the prevalence of depression among Malaysian elderly patients 

attending a primary health care clinic was 18% (Sherina et al., 2003). In this study, the 

prevalence of depression (38.7%) was higher compared to prevalence found by Izzuna 

and colleagues (2006) in their cross-sectional study among community living elderly 

(27.8%). Another study conducted among elderly attending eye clinic in a tertiary 

hospital also reported lower prevalence of depression which was 20.8% (Hairi et al., 
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2009). As Malaysia‘s population ages, the depressive condition became more severe 

over the years; hence the increase in the prevalence of depression in the current study. 

Another reason of high prevalence of depression in this study was due to high 

proportion of elderly participants having visual impairment. This pattern was similar 

with previous study findings in Netherlands where they found 29.6% prevalence of 

depression and a 39.8% prevalence of probable depression among patients attending a 

low vision clinic (Mogk et al., 2000). Depressive symptoms was found to be associated 

with disability in both cross sectional studies (Hairi et al., 2010; Feng et al., 2013) and 

cohort study (Tas et al., 2007). 

Chronic pain was another common problem among the elderly in Malaysia and 

was associated with higher hospitalization rate (Mohamed Zaki et al., 2014). Prevalence 

of chronic pain among elderly Malaysian from NHMS III data was 15.2% (95% CI: 

14.5, 16.8) (Mohamed Zaki et al., 2014) which was lower than the prevalence of 

chronic pain found in this study (22.2%). Prevalence of chronic pain increased with 

advancing age, and the highest prevalence in this study was seen among the oldest age 

group category which was 21.5%.  

Cognitive impairment is a common psychiatric problem among the elderly. 

Cognition declines with older age. Prevalence of dementia which was characterised by a 

decline in memory, language and other cognitive functions was high in the older 

population (Keskinoglu et al., 2006). In a local study involving 428 elderly, the 

prevalence of cognitive impairment was 11% as measured by Elderly Cognitive 

Assessment Questionnaire or ECAQ (Rashid et al., 2012). The prevalence of cognitive 

impairment found in the present study was higher possibly due to different measurement 

tool and population studied. 

Prevalence of falls among the elderly varies in different settings. The prevalence 

of falls has been reported as high as 78% in long-term care facility residents with 

Univ
ers

ity
 of

 M
ala

ya



177 

diabetes (Maurer et al., 2005) and as low as 13.5% in community dwelling elderly who 

participated in the Cooperative Health Research in the Region of Augsburg (KORA) 

study (Helbig et al., 2013). In this study, 17.1% of elderly reported of having falls for 

the past 12 months. This was higher compared to the KORA study but comparable with 

the prevalence of falls among elderly in another local study which was 18.8% (Azidah 

et al., 2012). 

A cross sectional study conducted in Malaysia reported about 41.5% of elderly 

with type 2 diabetes mellitus had low levels of physical activity (Shazwani et al., 2010). 

The prevalance reported in that study was higher compared to this study which was 

27.3% due to usage of different tools in assessing physical activity level and higher 

proportion of elderly participants were diabetic. Status of cognitive function (Ngai et al., 

2012) and degenerative disease such as osteoarthritis (Svege et al., 2012) were among 

the factors that can affect physical activity level. 

More than two-third of the participants in this study reported having high social 

support level. Social support has been found to play an important role in health and 

well-being, especially in elderly people (Pachana et al., 2008). Higher social support 

among elderly has been associated with better physical and mental health and reduced 

mortality risk (Gray et al., 2012; Uchino, 2006). 

5.2 Prevalence and associated factors of functional limitation and physical 

disability 

5.2.1 Prevalence of functional limitation 

The overall prevalence of functional limitation was 62.8%. The prevalence of 

functional limitation found in this study was higher compared to the range of prevalence 

found in previous studies conducted both in developing countries (range from 19.5% to 

54.9%) and developed countries (ranged from 26.3% to 51.6%) as reported in Chapter 

2. The reason for the difference in the prevalence rates maybe due to different
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assessment tools being used in the studies. It was observed that among studies that used 

either self-reported items or single assessment to measure functional limitation, they 

usually reported higher prevalence rates compared to studies that used multiple 

objective assessments. In this study, only one assessment was used to measure 

functional limitation which was 4 metres walking speed test. 

The prevalence of functional limitation increased with advanced ages and 

similar findings were reported by others (Hairi et al., 2010; Abdulraheem et al., 2011). 

In this study, the prevalence was highest among elderly aged 75-79 years but decreased 

in elderly aged 80 years and above. This pattern is contributed mainly from elderly 

female where similar prevalence pattern was noted among them but not for elderly men; 

where the highest prevalence of functional limitation was among oldest age group, those 

aged 80 years and above. The reason for this pattern was uncertain but it could be 

postulated. Perhaps, some of the elderly women aged 80 years and above that 

participated in this study were healthier hence they were able to maintain normal 

walking speed. 

 

5.2.2 Prevalence of physical disability 

 

The overall prevalence of ADL disability was 7.1% and IADL disability was 

32.7%. The prevalence of ADL disability was within the range of prevalence found 

from previous studies conducted in developing countries (range from 6.5% to 24.7%) 

but lower from the prevalence range reported by studies from developed countries 

(range from 13.1% to 34.6%). This was possibly due to the fact that most studies 

conducted in developed countries usually involved much older participants (aged 65 

years and above). The prevalence of IADL disability was within the range of the 

prevalence reported by previous studies in both developing (range from 7.9% to 33.0%) 

and developed countries (range 11.8% to 53.5%). 
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In the previous studies that measured both ADL and IADL disability, they found 

that the prevalence of disability measured by IADL items was higher than disability 

measured by ADL items (Seino et al., 2012; Graciani et al., 2003; Busch et al., 2015). 

Similar finding was observed in this study. This might be explained by the fact that 

ADL represents severe form of disability which was basic physiological functions of 

human beings which generally were preserved longer. IADL represents the moderate 

form of disability and usually became the first to be affected if any event or disease 

occurred.  

 

5.2.3 Prevalence of physical disability in each item of the IADL and ADL 

 

The prevalence of disability for each IADL items found in this study was 

comparable with the prevalence found in the Taiwan study that ranged from 16.8% to 

24.7% (Hu at al., 2012).  About 22.5% of the elderly participants in this study had 

difficulty in shopping groceries which was the highest prevalence among IADL items. 

This finding was in contrast with the finding reported by Hu and colleagues (2012) 

where they found that the highest prevalence was difficulty in transport outdoors 

(24.7%). The reason for this difference was unknown but most likely due to different 

characteristics of the study population. However, similar findings were noted where 

difficulty in taking own medication was the least prevalent. This study found no 

difference in the prevalence of all IADL disability items between men and women. 

Contrary with the finding by Hu and colleagues (2012), they noted women had a higher 

proportion of IADL disability in 5 IADL items (responsibility for own medication, 

ability to handle finances, shopping, transport outdoors and use of telephone). 

The prevalence of disability for each ADL items found in this study was also 

comparable with the prevalence reported by Hu and colleagues (2012) that range 

between 7% to 9.3%. In contrast with the finding of this study, Hu and colleagues 
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(2012) found difficulty in chair/bed transfers was the most prevalence (9.3%) and the 

least prevalent of ADL disability item was difficulty in feeding (7.0%). This study 

showed no statistically significant difference in the prevalence of each ADL disability 

item between male and female (similar with finding noted by Hu and colleagues, 2012) 

except for urine and bowel incontinence. The prevalence of urine and bowel 

incontinence was higher in elderly male compared to female. The reason possible due to 

majority of elderly male in this study reported having all six-ADL items disability 

which means that they were already had severe ADL disability.  

 

5.3 Incidence of functional limitation and physical disability and its risk factors at 

twelve months follow-up 

 

5.3.1 Incidence of functional limitation  

 

The overall incidence of functional limitation found in the present study was 

38.4%. The incidence of functional limitation in the present study was lower compared 

to the range reported by one study from developing countries (51.9% to 82%) that 

examined the incidence of functional limitation among elderly with different fraility 

status. However, the incidence rate in this study was higher compared to those studies 

from developed region (range from 5.8% to 33.9%). The reason could be due to lower 

physical activity level among our elderly participants. 

As mentioned earlier, comparison of incidence rates across studies was difficult 

due to variation in definition, measuring tools and duration of study. At this point, we 

were unable to compare the incidence rates of functional limitation as there were no 

reported or published studies that examine the incidence of functional limitation 

conducted in Malaysia yet. Only one study from developing countries reported on 

incidence of functional limitation. Most studies conducted in developed region usually 

involved much older elderly population and longer period of follow up. 
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Similar with the finding in the prevalence pattern, the incidence of functional 

limitation increased with age until age 75-79 years and decreased among oldest old 

elderly (80 years and above). Again the reason for this pattern was unknown but 

perhaps, the same reason applied for both prevalence and incidence pattern where 

elderly who able to reach age 80 years and above were healthier thus they were able to 

maintain lower limbs strength. 

 

5.3.2 Incidence of physical disability 

 

The overall incidence of ADL disability was 4.8% and IADL disability was 

24.8% at twelve months of follow up. The incidence of ADL disability was comparable 

with the range of incidence reported by studies from developed region (3.9% to 52.1%) 

but lower compared to those from other developing countries (11% to 15.3%). The 

incidence of IADL disability was comparable with the incidence range reported by 

studies from both developing and developed countries. 

Previous literature also found that rates of disability vary by country - less than 

1% in Kenya and Bangladesh, 20% in New Zealand (Mont, 2007), and 19% in Latin 

America and the Caribbean (Rose et al., 2008). The low disability rates reported in poor 

countries such as Kenya and Bangladesh either reflect the true scenario as most of their 

people might be involved in more physically demanding jobs (labour) or they might 

underestimate the disability rate due to lack of health care services provided. 

Similarly, comparing incidence rates of ADL and IADL disability was difficult 

due to different age group of elderly being used as study population, different data 

collection strategies and also the duration of follow up of the cohort studies. 
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5.3.3 Risk factors associated with the incidence of functional limitation and 

physical disability 

 

In this study, the risk of having functional limitation at twelve months of follow 

up increasing with advanced age. Functional limitation was measured by walking speed 

test and walking speed was reduced with increasing age. Similar findings were noted by 

other studies, reduced walking speed occurred with age (Tolea et al., 2010; Ko et al., 

2010; Busch et al., 2015) even among the healthy elderly (Watson et al., 2010), and it 

had a significant impact on one‘s health and quality of life (Watson et al., 2010; 

Teixeira-Leite et al., 2012). The change in gait speed was associated with physiological 

factors (Teixeira-Leite et al., 2012), behavioural factors (Thal et al., 2004), and the 

presence of diseases (Studenski et al., 2011). 

Similar with functional limitation, advancing age increased the risk of having 

both ADL and IADL disability. Among those elderly, the oldest age group were more 

likely to experience disability than the young elderly (WHO, 2003).  Factors intrinsic to 

the ageing process, such as sarcopenia and gait disturbances, also have strong effects on 

the development of disability and declining mobility in elderly people (Santos, 2012).   

For physical disability, women also experienced more disability in old age than 

do men which was similar with findings in other countries (Jagger et al., 2007a; 

Chappell et al.,  2008; Sagardui-Villamor et al., 2005; der Wiel et al., 2001 and 

Andrade, 2009). Gender differences in functional limitation and physical disability were 

more frequently observed in older women. Decline in functional performance in ageing 

may be originally related to biologic variables as muscle fiber type-specific 

characteristics, circulating hormone concentrations, skeletal muscle mass and strength, 

and it was different between men and women (Verdijk et al., 2010). These effects on 

gait are most pronounced in women (Graf et al., 2005; Lang et al., 2009). 

In this study, low level of education was consistently found to be associated with 

incidence of functional limitation and physical disability.  The reason for this 
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association possibly due to low educational level may be interpreted as a proxy for 

characteristics such as low income or adverse life conditions or limited access to 

prevention and rehabilitation programs (Carriere et al., 2005; Alexandre et al., 2012; 

Manton et al., 1997). 

Malay elderly were found to have lower risk of having ADL disability at 12 

months of follow up compared to other ethnicities (Chinese, Indian and Aboriginal). 

However this study was unable to determine the specific risk for each ethnicity. In the 

previous local study (Hairi et al., 2010), the investigators specifically found elderly 

Indians had the highest prevalence of self-reported physical disability followed by 

Malays and Chinese. This finding was similar with other international studies on ethnic 

variation and disability (Ng et al., 2006; Koster et al., 2006; Kelly-Moore et al., 2004). 

The reason for differences of disability risk found among our ethnic groups is unknown, 

however Hairi and colleagues (2010) suggested that it might be related with 

occupational history. Majority of older Indians had worked as manual unskilled workers 

mainly in the rubber plantations (Hairi et al., 2010). Being unskilled and labour worker 

reflects on their low educational and socioeconomic status which not only limit their 

knowledge on availability of curative and preventive medical programs but also 

accessibility to the health care services.  

Elderly who lived alone had higher risk of having both ADL and IADL 

disability at 12 months of follow up.  The association between living alone and 

disability was similar with the finding in the study conducted by Lee and colleagues 

(2011). The possible explanation was because elderly who lived alone had less support 

from other people and may experience demands that exceed their coping resources. This 

imbalance ultimately affects their health and even functional status.  

In this study, cardiovascular disease was a risk factor for incidence of ADL 

disability. Cardiovascular disease includes hypertension, stroke, myocardial infarction 
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and angina. Elderly with hypertension were found to have increased risk of having 

physical disability as reported by Charleston Heart Study (Hajjar et al, 2007) where they 

found that concurrent and remote systolic blood pressure increases were associated with 

greater rates of decline in functional abilities. Stroke was found to be associated with 

physical disability in both cross sectional studies (Hairi et al., 2010; Abdulraheem et al., 

2011) and cohort studies (Tas et al., 2007; Alexandre et al., 2012). Occurrence of stroke 

can lead to either temporary or permanent disability among elderly people depending on 

the severity of the stroke event.  

Cognitive impairment was found to be associated with the incidence of 

functional limitation. Recent study by Tolea and colleagues (2015) found physical 

function status was better predicted by baseline cognitive impairment. The model 

proposed by Nagi suggests that cognitive impairments may be implicated in the process 

leading to development of disability by increasing the risk of functional limitations (e.g. 

reduced mobility) which in turn may lead to impairment in the ability to perform ADLs 

(disability) (Nagi, 1965). 

Elderly smokers were found to have higher risk of having IADL disability at 12 

months follow up in the present study. Smoking was found to be an important 

contributing factor to loss of function, mobility and independence among elderly 

population (Schmitt et al., 2005). The possible mechanism was because smoking was 

associated with age-related diseases in elderly such as cardiovascular disease, cancer 

and osteoporosis (Cataldo, 2003; Bernhard et al., 2007) and has been shown to decrease 

physical strength and performance in this population. 

The present study also found significant association between low physical 

activity level with incidence of ADL and IADL disability. Randomized controlled trials 

in adults showed that increased physical activity was effective in reducing disability 

(Pennix et al., 2001; Martin et al., 2009). Elderly who practice healthy lifestyles, avoid 
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sedentariness, participate in physical exercise (e.g., walking, strength training, or self-

adjusted physical activity) were more likely to remain healthy, live independently, and 

incur fewer health-related costs (Dunlop et al., 2011). Improvements in lifestyle and 

health behaviour such as greater physical activity (Fries, 2002; Hubert et al., 2002) can 

help prevent CVD and diabetes, all of which are related to disability in later life. 

Physical activity also improves muscle strength and protect against the metabolic 

syndrome thus reducing the incidence of physical disability (Lang et al., 2007).  

 

 

5.4 Incidence of recovery from functional limitation and physical disability and its 

risk factors at 12 months follow-up 

 

5.4.1 Incidence of recovery from functional limitation  

 

The overall incidence of recovery from functional limitation at twelve months of 

follow up was 31.5%. The incidence of recovery from functional limitation was 

comparable with the findings of Fujita and colleagues, (2006) study in Japan. Their 

study reported the incidence of recovery ranged from 15% to 46% among elderly with 

different levels of physical activity.  

The incidence of recovery from functional limitation was greater in the youngest 

and elderly male. The incidence of functional limitation recovery decreased in the more 

advanced age group. The lowest incidence was found among elderly aged 75-79 years. 

However, the incidence of recovery increased again among the oldest elderly (80 years 

and older). This pattern is again contributed mainly by elderly female where similar 

incidence pattern was noted among them but not among elderly men; where the lowest 

incidence of recovery was among the oldest (80 years and above). This result is in 

accordance with the findings in the prevalence and incidence pattern. The most possible 

reason for the prevalence and incidence pattern of functional limitation observed in this 

study might be due to higher incidence of recovery among elderly female aged 80 years 
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and above leading to lower prevalence and incidence of functional limitation among this 

group of elderly. 

5.4.2 Incidence of recovery from physical disability 

 

The overall incidence of recovery from ADL disability was 43.9% and IADL 

disability was 34.2% at twelve months of follow up. The rate of recovery from ADL 

disability found in this study was much higher than those that had been reported in 

previous studies (Manton et al., 1988; Gill et al., 1997; Katz et al., 1983) but lower than 

the study conducted by Hardy and colleagues (2004) where 81% of their study 

participants recovered within 12 months of their initial disability episode. For IADL 

disability, the incidence of recovery was within the range of recovery from 22% to 

33.6% as reported by Fujita and colleagues (2006). 

The incidence of recovery from IADL disability and ADL disability was also 

greater in the younger elderly (age less than 70 years) and elderly male. The incidence 

of recovery from IADL and ADL disability decreased with advancing age and the 

lowest incidence was among the oldest (80 years and above) participants. Similar 

pattern was observed among elderly female and male except the lowest incidence of 

ADL disability recovery in elderly male was seen among those aged 75-79 years. The 

reason for observed incidence of ADL disability recovery pattern among elderly male 

was unclear as this study did not examine the detail aspects of treatment and 

rehabilitation received by these elderly people. 

 

5.4.3 Risk factors associated with incidence of functional limitation and physical 

disability recovery 

 

This study found that younger age groups had higher risk of recovery from 

functional limitation and IADL disability similar with others (Becket et al., 1996; Siedel 

et al., 2009; d‘Orsi et al., 2014). The more advanced the age or the more items that 
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showed functional disability, the greater the possibility of becoming permanently 

disabled and the lesser the chance to restore their function (Becket et al., 1996).  

In this study, elderly male is more likely to recover from functional limitation 

and IADL disability similar with others (d‘Orsi et al., 2014; McMunn et al., 2009). 

Siedel and colleagues (2009) in their Medical Research Council Cognitive Function and 

Ageing Study (MRC CFAS) also found that women were less likely to recover from 

physical disability. The possible explanations include: elderly women were at a 

disadvantage because of lack of education which was associated with low income and 

poverty, lower standards of living and less frequent use of health and medical care 

services. 

This study found significant association between elderly with primary education 

and higher incidence of recovery from IADL disability compared to those with no 

formal education. Lack of education was known to be associated with low 

socioeconomic status which was found to be correlated with disability (Koster et al., 

2006).  Jagger and colleagues (2007b) also found that differences in educational level 

contribute to the prevalence of disability. In this study, the reason why those elderly 

with primary education were more likely to recover from IADL disability compared to 

those without formal education was possibly due to the fact that they had more 

advantages in term of having higher income, less physically demanding jobs and more 

accessibility to health and rehabilitative care services compared to those with no formal 

education. 

The present study found elderly without chronic diseases such as diabetes, 

cardiovascular disease and arthritis had higher chance to recover from functional 

limitation and physical disability. Siedel and colleagues (2009) found that elderly 

having two co-morbidities or more were least likely to recover. Diabetes mellitus was 
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responsible for losing IADL and difficulty in recovering function, as it took almost 

twice as long to reach this recovery (d‘Orsi et al., 2014).  

Previous studies had demonstrated established association between chronic 

diseases such as diabetes with higher risk of having functional limitation and physical 

disability (Gregg et al., 2000; Gregg et al., 2002; Figaro et al., 2006; Hairi et al., 2010). 

In each of these studies, further analysis found a significant excess risk of disability 

associated with diabetes remained, even after controlling for diabetes-related 

complications. This indicates either that diabetes has an intrinsic influence on disability 

or that other unmeasured or undiscovered diabetes-related complications influence the 

risk for disability and also reduced the rates of recovery process from disability. 

Cardiovascular disease and arthritis basically affect the elderly‘s general physical fitness 

and limit the choices of treatment and rehabilitation activities that were essential for the 

recovery process. 

Obese elderly were less likely to recover from IADL disability compared to 

other groups. Two earlier studies suggested that people with obesity were at higher risk 

of disability (Wearing et al., 2006; Jensen et al., 2010). High body mass index (BMI) or 

obesity itself was the strongest explanatory factors of disability among the women with 

diabetes (Gregg et al., 2000; Gregg et al., 2002). The mechanisms explaining the 

association between obesity with physical disability were multifactorial and also related 

with the existence of chronic disease such as arthritis which was common among obese 

elderly. Most obese elderly also suffered from other chronic diseases and due to this, 

they were less likely to recover from disability. 

In this study, elderly with chronic pain were less likely to recover from IADL 

disability compared to those without chronic pain. Pain was significantly associated 

with greater disability as reported by others (Lichenstein et al., 1998; Creamer et al., 

2000; Scudd et al., 2000; Horgas et al., 2008). Almost 30% of the study participants 

Univ
ers

ity
 of

 M
ala

ya



 

 

 189 

reported having chronic pain which was largely due to high prevalence of chronic health 

problems such as cardiovascular disease, diabetes and arthritis. As mentioned earlier, 

elderly with chronic diseases were less likely to recover and usually remained longer in 

disability state. Elderly with chronic pain were also less likely to exercise. Chronic pain 

itself can influence the psychological well being of the elderly which can affect their 

motivation to recover. 

Elderly with normal cognitive function were more likely to recover from ADL 

disability. The mechanism underlying the association between cognitive impairment and 

disability is most probably due to the existence of concurrent chronic diseases such as 

diabetes and hypertension which has been found not only to be associated but also 

predictors for cognitive decline (Strachan et al., 1997; Stewart et al., 1999). The 

presence of both chronic diseases and cognitive impairment forced certain elderly to 

stay in a state of ADL dependence for a longer time and less likely to recover. 

In this study, elderly wihout depressive symptoms and had good self-rated health 

were more likely to recover from IADL and ADL disability. Previous studies found that 

elderly with depressive symptoms have been associated with higher risk of having 

disability (Guccione et al., 1994; Abdulraheem et al., 2006; Caskie et al., 2010) and less 

likely to recover (d‘Orsi et al., 2014). Two earlier studies reported that elderly stated as 

having poor self-rated health had significant increased risk of having physical disability 

(Ng et al., 2006; Caskie et al., 2010) and were less likely to recover (Siedel et al., 2009; 

d‘Orsi et al., 2014). Good self-rated health and having no depressive symptoms 

provides psychological benefit to the elderly; hence enhancing their recovery process 

and improving their physical function. 

Higher physical activity level was associated with higher rate of recovery from 

IADL and ADL disability. This is similar with the findings of the study conducted by 

Fujita and colleagues (2006); higher frequency of going outdoors was significantly 
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associated with higher physical activity level which helped elderly to recover from 

IADL and ADL disability. Fujita et al (2006) in their study demonstrated that the 

frequency of going outdoors had an independent prognostic value not only for 

prediction of incidence of physical disability but also for disability recovery in 

community-dwelling elderly. Benefits accrued from exercise even when started later in 

life; it served to postpone disability.  

Berk et al. (2006), Guralnik et al. (2003) and Spirduso et al. (2001) were among 

the researchers who had demonstrated the benefits of exercise for physical health. A 

meta-analysis by Conn and colleagues (2002) also confirmed the benefits of exercise. 

For example, elderly who participated in tai chi was shown to have improved cognitive 

and physical functions (Sun et al., 2015). Dunlop and colleagues (2014) found that 

increase in daily time spent in physical activity may reduce the risk of disability, 

irrespective of the intensity of that additional activity. Greater daily physical activity 

reduced the risk of disability and also increased the rate of recovery, even if the 

intensity of that additional activity was not increased. 

 

5.5 Subtypes of disability 

 

The most common subtype in the present study was short term disability, 

followed by transient disability, long-term disability and recurrent disability.  This was 

in contrast to the finding found by Gill and colleagues (2008) where the commonest 

disability subtypes in their study was transient and followed by long-term disability.  

The unstable disability which was defined as three or more episodes of 

disability, with none lasting 6 or more months was not described in this study. The 

possible reason was most probably due to the shorter duration and less frequent 

disability assessments of the present study. Although this study had less frequent 

assessments as compared to a previous study (Gill et al., 2008), however, during the 
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three monthly interviews the duration of elderly having disability was noted and this 

allowed subtypes of disability to be identified. This study found that there were very 

few changes in the disability process during the three months interval. 

The duration of 12 to 24 months was often used by clinicians as the frame for 

reference when discussing prognosis of their older patients (Hardy et al., 2005; 

Covinsky et al., 2006; Gill et al., 2003b). Many other longitudinal studies of disability 

had assessment intervals ranging from 12 to 24 months (Stuck et al., 1999). Similarly 

with most prior studies, disability was operationalized as a dichotomous state (present 

vs absent). As the objective of the present study was to describe the disability subtypes, 

the severity of disability as denoted by the number and specific of disabled activities 

were not evaluated. 

 

5.6 Strengths and limitations of the study 

 

This was the first study to investigate the incidence of functional limitation, 

ADL and IADL disability in elderly individuals aged above 60 years in Malaysia. The 

sample investigated in this study was large, random and representative. This is a 

prospective study with 12 months follow-up and causal inferences between socio-

demographic characteristics, health status, lifestyle behaviour and social support with 

physical disability and functional limitation can be drawn. 

This was also the first study conducted in Malaysia which documents the data on 

disability at three monthly intervals for 12 months duration. Hopefully these findings 

will be able to support evidence of an emerging paradigm of disability that is reversible 

and often recurrent as has been described by other studies over the past several years 

(Gill et al., 2003a; Hardy et al., 2004; Gill et al., 2002).  

This study also used validated measures of disability that fit with theories of 

ageing. In the Nagi model of disablement, functional limitation precedes disability. 
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Unlike physical disability, functional limitation represents an outcome that is free of the 

environmental influences. The disability is a dynamic process and this study had 

assessed the disability at different point of time in order to detect any changes in the 

elderly functional status. This also adds new information to the understanding of the 

dynamics of the pathway from diseases to disability or vice versa. 

 In this study, those elderly with severe cognitive impairment were excluded in 

the analysis of risk factors for incidence and incidence of recovery from physical 

disability to enhance the validity of the results as those with severe cognitive 

impairment might give incorrect information on their disability status based on self-

reported ADL and IADL disability.  

This study had several limitations. First, sampling in this study was limited to 

the community dwelling elderly in Kuala Pilah who were interviewed at their homes. 

Thus, these study findings are relevant to community dwelling elderly. Elderly 

individuals staying in nursing institutions or admitted to the hospital were excluded, 

which may underestimate the prevalence and incidence of functional limitation and 

physical disability among the elderly population.  

Second, the study results may not be generalizable to elderly in other settings. 

However, our population did reflect the demographic characteristics of the general 

population in Kuala Pilah, which are comparable to the rural population in Malaysia as 

a whole. Majority of the elderly participants were from Malay ethnicity and hence less 

representative of the other ethnicities especially Chinese elderly. Language was the 

main barrier that this study faced which was a barrier to recruit elderly from other 

ethnicities. However, generalizability depends not only on the characteristics of the 

study population, but also on its stability over time (Szklo, 1998). The high participation 

and follow-up rates in this study enhanced the generalizability of the study findings. 
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Third, the measurements of ADLs and IADLs were based on self-report and not 

clinically diagnosed by medical personnel. In this study, both ADL and IADL had been 

measured because both scales represent different degrees of disability. Functional 

disability was a matter of degree, ranging from slight to very severe. In this study, IADL 

represent mild to moderate form of disability while ADL represent severe form of 

disability. However, because the score was summated, this study could not classify the 

disability into more clearly defined levels.  Besides, these self-reported measures may 

not always agree with performance-based measures.  

Fourth, unlike other studies, this study did not evaluate recovery after a single 

disease process or injury, such as stroke or hip fracture. Information on the etiology of 

disability was also not elicited, which may not be readily apparent in the absence of a 

catastrophic event (Ettinger et al., 1994). Disability, like delirium and other geriatric 

syndromes, was thought to result from the interaction of predisposing factors and 

precipitating events (Kempen et al., 1998; Buchner et al., 1992; Verbrugge et al., 1989; 

Gill et al., 1999). Disability may have either a rapid or gradual onset, and many 

episodes of disability are not preceded by an acute illness or injury leading to 

hospitalization (Gill et al., 1999, Ferrucci et al., 1997). This study also had no 

information on the possible use of restorative interventions among the participants after 

the onset of disability. 
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CHAPTER 6: CONCLUSION 

 

6.1 Conclusion  

 

This study found that the prevalence of functional limitation and IADL disability 

is common among elderly in Malaysia. More than two thirds of the study population 

had functional limitation and one third had IADL disability. The prevalence of ADL 

disability however was uncommon as less than ten percent of the study population 

reported having ADL disability. The incidence of functional limitation, IADL and ADL 

disability at twelve months of follow up as well as the incidence of recovery were 

determined. The incidence of functional limitation and IADL disability was also 

common among elderly as this study found almost thirty to forty percent of the study 

population were functionally limited and IADL dependent at twelve months of follow 

up. Similar with prevalence, the incidence of ADL disability was also uncommon as 

less than five percent of the study population reported as having ADL dependence.  

The incidence of recovery from functional limitation and both IADL and ADL 

disability were common. Thirty to fourty-five percent of the study population had 

recovered from the above condition at twelve months of follow up. Overall, the 

prevalence rates of functional limitation and physical disability were comparable to 

other studies that used the same measurement tool. However, it was quite difficult to 

draw a conclusion for the comparison of the incidence rates. This was attributed to the 

variations in the incidence rates due to differences in definition, measurement tools and 

duration of the study.  

The independent risk factors for incidence and incidence of recovery from 

functional limitation and physical disability were identified. This study was also able to 

describe the four subtypes of disability based upon ADL items. This study results 

showed that elderly women, advancing age, low educational level and those with 

cardiovascular disease were at greatest risk of developing both functional limitation and 
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physical disability at twelve months follow up. Low physical activity level and living 

alone were also the predictors for the occurrence of IADL and ADL disability. The risk 

factors for incidence of recovery from functional limitation and physical disability were 

in contrary with the risk factors mentioned above. Elderly male and younger age group 

were more likely to recover from functional limitation and IADL disability and high 

physical activity level helped the elderly to have faster recovery from physical 

disability.  

 

6.2 Recommendation 

 

6.2.1 Implication to public health 

 

The findings from the present study are important for targeting appropriate 

prevention and intervention strategies. It enables our health care professionals to 

identify elderly at risk of developing physical disability and functional limitation. As a 

result, these people can be referred for intervention programmes aimed at reducing poor 

physical function such as health education, visits to the homes of high-risk individuals 

and physical activity programmes for community-living elderly, such as tai chi and 

aerobic exercises.  

The disabled elderly may recover their functional independence with proper 

rehabilitation treatment (Gitlin et al., 2006a; Gitlin et al., 2006b). Rehabilitation can 

help the disabled elderly individuals regain independence in certain aspects of daily 

activities, through muscle-strength training, balance training, adjustment of household 

environment, and utilization of assistive devices (Dudgeon et al., 2008; Fange et al., 

2005). Since it is difficult to help an extremely senile person recover functional 

independence in all ADL items (Stineman et al., 1993), it is more practical to target the 

items which have greater impact on health status. Another study suggests that 

interventions that target an aspect of the home environment related to a specific 
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functional ability have greater impact than more general interventions (Wahl et al. 

2009). Similarly, the more intense and skilled the home modification intervention is 

(e.g., those that involve more than a 1-day consultation) the greater the improvement is 

observed (Wahl et al. 2009).  

The risk factors for reduced physical function in elderly people are usually 

related to comorbidities, physical and psychosocial health, environmental conditions, 

social circumstances and lifestyle (Stuck et al., 1999; Ayis et al., 2006). The need for a 

preventive strategy based upon identification and treatment of diverse risk factors was 

identified more than 40 years ago (Williamson et al., 1964) and many trials of complex 

intervention packages have been reported and reviewed. A complex intervention can be 

regarded as a combination of interdisciplinary teamwork for health and social problems 

and elderly people may benefit from assessment and appropriate health and social 

interventions. Systematic review showed that complex interventions can help elderly 

people to continue living at home, live safely and independently largely through 

prevention of the need for nursing-home care, and tailored to meet the individuals‘ 

needs (Beswick et al., 2008).  

Special attention also should be provided for the elderly with low physical 

activity because study had shown there was marked association between little or no 

physical activity and the presence of limitations in IADL, ADL and mobility (Graciani 

et al., 2004). Participation in physical activity is a low cost, broadly applicable approach 

to improve health outcomes and reduce the risk of developing chronic disease (Willis et 

al., 2012; Gill et al., 2012; Larson et al., 2006).  

Physical activities that are recommended for the elderly includes leisure time 

physical activity (for example: walking, dancing, gardening, hiking, swimming), 

transportation (e.g. walking or cycling), occupational (if the individual is still engaged 

in work), household chores, play, games, sports or planned exercise, in the context of 
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daily, family, and community activities. Even in the disabled elderly whom cannot 

perform the recommended amounts of physical activity due to health conditions, they 

should be physically active as long as their abilities and conditions allow. This is 

because elderly who are inactive or who have some disease limitations will have added 

health benefits when moving from the category of ―no activity‖ to ―some levels‖ of 

activity. Elderly who currently do not meet the recommendations for physical activity 

should aim to increase duration, frequency and finally intensity of their physical activity 

as a target to achieving them.  

Overall, the findings in this study provide useful information for the 

identification of potential targets for research and therapeutic interventions aimed at 

preventing a decline in functional status of elderly individuals. 

 

6.2.2 Policy 

 

In old age, reduction in physical function can lead to loss of independence, the 

need for hospitalisation and long-term nursing-home care, and sometimes premature 

death. Due to this, the importance of physical, functional, psychological, and social 

factors in realizing a healthy old age is being recognised by not only the health-care 

professionals (British Geriatric Society, 2005) and policy makers (WHO, 2002)
 
but also 

the elderly people themselves
 
(Age Concern, 2003; Phelan et al., 2004). 

When the Malaysian government formulated the National Policy for the Elderly 

in 1995, the specific objectives were upgrading the dignity and self-worth of senior 

citizens within the family, society and nation, and improving the potential of the elderly 

so that they can continue to be productive in national development. The policy also aims 

at encourageing the provision of facilities for the elderly to ensure care and protection 

for them.   
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As a basic support to the elderly population, medical and health care systems in 

Malaysia tend to be curative and remedial, rather than preventive and promotional in 

nature. Other countries such as Japan and Australia have both recognized the 

importance of health-promotion and illness-prevention programs for keeping elderly out 

of hospitals and institutions and have established programs both for seniors and the 

general population (Lilley, 2002). Prevention of functional decline and disability would 

include not only management of acute episodes of disability and promotion of recovery, 

but also ongoing evaluation and management of key risk factors for disability and use of 

preventive interventions. While some interventions designed to prevent recurrent 

disability may be disease-specific, eg, anticoagulation after embolic stroke, others may 

be broadly applicable regardless of the specific precipitant of disability, eg, exercise-

based programs. 

To cope with the future ageing population, Malaysia needs to develop sufficient 

expertise in a few fields such as acute Geriatric Medicine, rehabilitation of elderly, the 

management of long-term conditions in elderly with multiple complex problems within 

primary care and infrastructure for home and institutional care. There is an urgent need 

to train physicians, nurses, allied health professionals, and care home workers to enable 

them to deliver a safe and effective system of health and social care for the elderly.   

In order to facilitate care at home, our country needs to examine and develop 

strong support systems for caregivers. These include some form of payment, legal 

entitlement to respite services, and easy access to both advice and emotional support. 

For elderly who cannot remain at home, a wide range of facilities must be available 

such as supportive housing for example hostels, cluster homes, service homes, and 

special nursing homes.  

Another common element of these reforms is the reliance on the private sector 

for providing many of the supportive services for seniors. While services are purchased 
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by the government, they are increasingly delivered by private-sector providers, 

including both for-profit and not for-profit organizations. Both the growing private-

sector involvement and the decentralization of services to municipalities should be 

monitored by specific mechanisms such as national standards and accreditation 

programs to enhance quality and consistency. 

 

6.2.3 Future research 

 

Further research is warranted to evaluate the effect of specific precipitating 

events on the recovery process of disability because the likelihood and course of 

recovery may differ depending on the type of precipitating event (eg, a surgical 

procedure vs an acute illness vs a stressful life event), particularly to those non-

catastrophic events that have received relatively little attention to date. Many elderly, 

for example, report common symptoms such as pain, weakness, and fatigue as the cause 

of disability, and recent evidence indicates that events leading to restricted activity are 

independently associated with decline in ADL function. 

Prior studies have shown that disability commonly arises from a combination of 

predisposing factors that make one vulnerable and intervening illnesses or injuries that 

act as precipitants. Whether this model applies to each of the disability subtypes is 

uncertain but should be the focus of future research. Additional research may also be 

warranted to evaluate the natural history and prognosis of the different disability 

subtypes. It has previously been demonstrated, for example, that even brief periods of 

disability have considerable prognostic importance. Ultimately, the results of the current 

and future research may lead to an improved nosology of disability. As suggested 

previously, future research should take into account time course, recovery, severity, and 

modality of onset and, the development of new interventions designed to enhance 
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independent function among elderly persons. It is hoped that the severity of disability 

can be incorporated in future studies of disability subtypes. 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 201 

REFERENCES 

 

Abdulraheem, I.S., Oladipo, A.R., & Amodu, M.O. (2011). Prevalence and Correlates 

of Physical Disability and Functional Limitation among Elderly Rural Population 

in Nigeria. Journal of Ageing Research, 1-13. 

 

Abellan, V.K.G., Rolland, Y., Andrieu, S., Bauer, J., Beauchet, O., Bonnefoy, M., & et 

al. (2009).  Gait speed at usual pace as a predictor of adverse outcomes in 

community-dwelling older people an International Academy on Nutrition and 

Ageing (IANA) Task Force. J Nutr Health Ageing 13(10):881–9. 

 

Age Concern (2003). Adding quality to quantity: older people's views on quality of life 

and its enhancement. Age Concern; London.  

 

Agiiero-Torres, H., Fratiglioni, L., Guo, Z., Viitanen, M., von Strauss, E., & Winblad, 

B. (1998). Dementia Is the Major Cause of Functional Dependence in the Elderly: 

3-Year Follow-up Data From a Population-Based Study. Am Journal of Public 

Health, 88, 1452-1456. 

 

Aguilar-Navarro, S.G., Amieva, H., Gutierrez-Robledo, L.M., Avila-Funes, J.A. (2015). 

Fraility among Mexican community-dwelling elderly: a story told 11 years later. 

The Mexican Health and Ageing Study. Salud Publica Mex 57 suppl 1:S62-S69. 

 

Al Snih, S., Markides, K.S., Ostir, G.V. & et al. (2003). Predictors of recovery in 

activities of daily living among disabled older Mexican Americans. Ageing Clin 

Exp Res 15: 315–20. 

 

Al Snih, S., Markides, K.S., Ray, L., & Goodwin, J.S. (2001). Impact of Pain on 

Disability among Older Mexican Americans. Journal of Gerantology: MEDICAL 

SCIENCES Vol.56A, No.7, M400-M404. 

 

Alexandre, T.D.S., Corona, L.P., Nunes, D.P., Santos, J.L.F., Duarte, Y.A.O., Lebrao, 

M.L. (2012). Gender differences in incidence and determinants of disability in 

activities of daily living among elderly individuals: SABE study. Archives of 

Gerontology and Geriatrics 55 431–437. 

 

An, R., & Shi, Y. (2015). Body weight status and onset of functional limitations in U.S. 

middle-aged and older adults. Disability and Health Journal 8 336-344. 

 

Anderson, G. (2010). Partnership for Solutions. Chronic Conditions: Making the Case 

for Ongoing Care. Robert Wood Johnson Foundation. Retrieved from 

http://www.rwjf.org/en/library/research/2010/01/chronic-care.ht. 

 

Andrade, F.C. (2009). Measuring the impact of diabetes on life expectancy and 

disability-free life expectancy among older adults in Mexico. Journals of 

gerontology. Series B, Psychological sciences and social sciences. 

 

Andrews, G.R. & Cheok, F. (1990). The Australian longitudinalstudy of ageing: key 

findings of a multidimensional pilot survey study. [Internet]. Adelaide: Centre for 

ageing studies. 1990:1–25. Available from: http://www.nia.nih.gov. 

 

Univ
ers

ity
 of

 M
ala

ya

http://www.rwjf.org/en/library/research/2010/01/chronic-care.ht
http://www.nia.nih.gov/


 

 

 202 

Angst, F., Drerup, S., Werle, S., Herren, D.B., Simmen, B.R., & Goldhahn, J. (2010). 

Prediction of grip and key pinch strength in 978 healthy subjects. BMC 

Musculoskeletal Disorders 11:94. 

 

Arokiasamy, J.T. (1999). Demography and epidemiology aspect of ageing in the 

developing world: Focus on Malaysia. National Conference on the Care of the 

Aged Population, 21-22, Sheraton Subang Hotel, Kuala Lumpur, Malaysia. 

 

Arroyo, P., Leraa, L., Sanchez, H., Bunout, D., Santosb, J. L., & Albala, C. (2007). 

Anthropometry, body composition and functional limitations in the elderly. Revista 

Medica de Chile, 135(7), 846-854. 

 

Auslander, G.K. (1991).  Social networks, social support, and self-ratings of health of 

the elderly. J Ageing Health 3: 493–510. 

 

Ayis, S., Gooberman-Hill, R., Bowling, A., & Ebrahim, S. (2006). Predicting 

catastrophic decline in mobility among older people. Age Ageing 35:382–387.  

 

Azidah, A.K., Hasniza, H., & Zunaina, E. (2012). Prevalence of Falls and Its Associated 

Factors among Elderly Diabetes in a Tertiary Center, Malaysia. Current 

Gerontology and Geriatrics Research, 1-5. 

 

Barbosa, A.R., Souza, J.M.P., Lebrao, M.L., Laurenti, R., & Marucci, M.F.N. (2005). 

Functional limitations of Brazilian elderly by age and gender differences: data from 

SABE Survey. Cad. Saúde Pública, Rio de Janeiro, 21(4), 1177-1185. 

 

Barcelos-Ferreira, R., Pinto, J. A., Jr., Nakano, E. Y., Steffens, D. C., Litvoc, J., & 

Bottino, C.M. (2009). Clinically significant depressive symptoms and associated 

factors in community elderly subjects from Sao Paulo: Brazil. American Journal of 

Geriatric Psychiatry, 17(7), 582–590. 

 

Barnes, L.L., Mendes de Leon, C.F., Wilson, R.S., & et al. (2004). Social resources and 

cognitive decline in a population of older African Americans and whites. 

Neurology 63:2322–2326.  

 

Barry, L. C., Allore, H. G., Bruce, M. L., & Gill, T. M. (2009). Longitudinal 

association between depressive symptoms and disability burden among older 

persons. Journals of Gerontology. Series A, Biological Sciences and Medical 

Sciences, 64(12), 1325–1332. 

 

Beckett, L.A., Brock, D.B., Lemke, J.H., 7 et al.(1996). Analysis of change in self-

reported physical function among older persons in four population studies. Am J 

Epidemiol 143:766e778. 

 

Bergamini, L., Burgoni, M., Federzoni, G., Goldoni, C., Martini, E., Neviani, F., & 

Neri, M. (2007). Multidimensional evaluation of home-dwelling elderly: the impact 

of medical social factors on health status indices. Arch Gerontol Geriatr Suppl 1: 

75-81. 

 

 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 203 

Berk, D.R., Hubert, H.B., Fries, & J.F. (2006). Associations of changes in exercise 

level with subsequent disability among seniors: A 16-year longitudinal study. 

Journals of gerontology. Series A, Biological sciences and medical sciences 

62:408-414; 61:97-102. 

 

Berkman, L.F. (1995). The role of social relations in health promotion. Psychosom Med 

57: 245–254. 

 

Bernhard, D., Moser, C., Backovic, A., & Wick, G. (2007). Cigarette smoke – an ageing 

accelerator? Experimental Gerontology, 42, 160‐165.  

 

Beswick, A.D., Rees, K., Dieppe, P.,  Ayis, S.,  Gooberman-Hill, R., Horwood, J., & 

Ebrahim, S. (2008). Complex interventions to improve physical function and 

maintain independent living in elderly people: a systematic review and meta-

analysis. Lancet. Mar; 371(9614): 725–735. doi:  10.1016/S0140-6736(08)60342-6. 

 

Bhala, R.P., O‘Donnell, J., Thoppil, E. (1982). Ptophobia: phobic fear of falling and its 

clinical management. Phys Ther. 62:187–190. 

 

Bhattacharya, J., Choudhry, K., Lakdawalla, D. (2008). Chronic disease and severe 

disability among working age populations. Med Care. 46:92–100.  

 

Blyth, F.M., March, L.M., Brnabic, A.J.M., Jorm, L.R., Williamson, M., & Cousins, 

M.J. (2001). Chronic pain in Australia: a prevalence study. Pain 89(2–3):127–34. 

 

Bohannon, R.W. (2008). Hand-grip dynamometry predicts future outcomes in ageing 

adults. J Geriatr Phys Ther 31:3-10. 

 

Bohannon, R.W. (2009). Measurement of gait speed of older adults is feasible and 

informative in a home-care setting. Journal of Geriatric Physical Therapy, 32, 22-

23. 

 

Bohannon, R.W., Williams, A.A. (2011). Normal walking speed: a descriptive meta-

analysis. Physiotherapy. 97(3):182–9. 

 

Boult, C., Kane, R.L., & Louis, T.A. (1994). Chronic conditions that lead to functional 

limitation in the elderly. Journal of Gerontology 49, M28-36. 

 

Bratzler, D.W., Oehlert, W.H., & Austelle, A. (2002). Smoking in the elderly: it‘s 

never too late to quit. J Okla State Med Assoc 95:185-91. 

 

British Geriatrics Society Primary and Continuing Care Special Interest Group (2005). 

The specialist health needs of older people outside an acute hospital setting. British 

Geriatrics Society; London.  

 

Brown, R. T., Kiely, D. K., Bharel, M., & Mitchell, S. L. (2011). Geriatric syndromes in 

older homeless adults. Journal of General Internal Medicine, 27(1), 16-22. 

 

Bruce, M.L., Seeman, T.E., Merrill, S.S., & Blazer, D.G. (1994). The impact of 

depressive symptomatology on physical disability: MacArthur Studies of 

Successful Ageing. American Journal of Public Health 84:1796–1799.  

 

Univ
ers

ity
 of

 M
ala

ya

http://www.ncbi.nlm.nih.gov/pubmed/?term=Beswick%20AD%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rees%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dieppe%20P%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ayis%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gooberman-Hill%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Horwood%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ebrahim%20S%5Bauth%5D
http://dx.doi.org/10.1016%2FS0140-6736(08)60342-6


 

 

 204 

Buchner, D.M., Beresford, S.A.A., Larson, E.B., & et al. (1992). Effects of physical 

activity on health status in older adults II: Intervention Studies. Annu Rev Public 

Health 13:469–488.  

 

Buchner, D.M., Guralnik, J.M., and Cress, M.E. (1995). The clinical assessment of gait, 

balance, and mobility in older adults. In L.Z. Rubenstein, D. Wieland, and R. 

Bernabei (Eds.), Geriatric Assessment Technology: The State of the Art. (pp. 75-

88). Milan: Editrice Kurtis. 

 

Buchner, D.M., Wagner, E.H. (1992). Preventing frail health. Clin Geriatr Med. 8:1-17. 

 

Bujang, M.A., Abdul Hamid, A.M., Zolkepali, N.A., & et al. (2012). Mortality rates by 

specific age group and gender in Malaysia: Trend of 16 years, 1995-2010. Journal 

of Health Informatics in Developing Countries Vol 6: 521-529. 

 

Busch, T.D.A., Duarte, Y.A., Nunes, D.P., Lebrao, M.L., Naslavsky, M.S., Rodrigues, 

A.D.S. & Amaro Jr, E. (2015). Factors associated with lower gait speed among the 

elderly living in a developing country: a cross-sectional population based study. 

BMC Geraitrics 15:35. doi 10.1186/s12877-015-0031-2. 

 

Campbell, A.J., & Buchner, D.M. (1997). Unstable disability and the fluctuations of 

frailty. Age Ageing 26:315–318. 

 

Campbell, A.J., Reinken, J. & McCosh, L. (1985). Incontinence in the elderly; 

prevalence and prognosis. Age Ageing 14(2):65–70. 

 

Carbonare, L.D., Maggi, S., Noale, M., Giannini, S., Rozzini, R., Cascio, V.L., Crepaldi 

G. for the ILSA Working Group. Physical disability and depressive 

symptomatology in an elderly population: A complex relationship - The Italian 

Longitudinal Study on Ageing (ILSA). American Journal of Geriatric Psychiatry 

17:144–154.  

 

Carriere, I., Colvez, A., Favier, F., Jeandel, C., & Blain, H. (2005). Hierarchical 

components of physical frailty predicted incidence of dependency in a cohort of 

elderly women. Journal of Clinical Epidemiology, Elsevier 58 (11), pp.1180-7. 

doi.10.1016/j.jclinepi.2005.02.018. 

 

Caskie, G.I.L., Sutton, M.C., & Margrett, J.A. (2010). The relation of hypertension to 

changes in adl/iadl limitations of Mexican American older adults. Journal of 

Gerontology: Psychological Sciences, 65B(3), 296–305, 

doi:10.1093/geronb/gbq001.  

 

Cataldo, J. K. (2003). Smoking and Ageing: Clinical Implications Part 1: Health and 

Consequence. Journal of Gerontological Nursing, 29(9), 15‐20.  

 

Cavazzini, C., Conti, M., Bandinelli, S., Gangemi, S., Gallinella, M., Lauretani, F., 

Lucci, G., Windham, B.G., Guralnik, J.M., and Ferrucci, L. (2004). Screening for 

poor performance of lower extremity in primary care: the Camucia Project. Ageing 

Clinical and Experimental Research, 16, 331-336. 

 

Central Research Committee, National Eye Survey (1996). Estimates from the National 

Eye Survey. Kuala Lumpur, Malaysia: Ministry of Health; 1996. 

Univ
ers

ity
 of

 M
ala

ya



 

 

 205 

Cesari, M., Kritchevsky, S.B., Penninx, B.W., Nicklas, B.J., Simonsick, E.M., Newman, 

A.B., Tylavsky, F.A., Brach, J.S., Satterfield, S., Bauer, D.C., Visser, M., Rubin, 

S.M., Harris, T.B., & Pahor, M. (2005). Prognostic value of usual gait speed in 

well-functioning older people—results from the Health, Ageing and Body 

Composition Study. Journal of the American Geriatrics Society, 53, 1675-1680. 

 

Cesari, M., Pahor, M., Marzetti, E., Zamboni, V., Colloca, G., Tosato, M., Patel, K.V., 

Tovar, J.J., & Markides, K. (2009). Self-assessed health status, walking speed and 

mortality in older Mexican-Americans. Gerontology, 55, 194-201. 

 

Chang, H.H., Tsai, S.L., Chen, C.Y., & Liu, W.J. (2010). Outcomes of hospitalized 

elderly patients with geriatric syndrome: report of a community hospital reform 

plan in Taiwan. Archives of Gerontology and Geriatrics 50(1), S30-S33. 

 

Chang, M., Cohen-Mansfield, J., Ferrucci, L., Leveille, S., Volpato, S., Rekeneire, N.D., 

& Guralnik, J.M. (2004). Incidence of Loss of Ability to Walk 400 Metres in a 

Functionally Limited Older Population. Journal of the American Geraitrics 

Society, 52:2094-2098. Doi:10.1111/j.1532-5415.2004.52570.x 

 

Chappell, N.L., & Dujela, C. (2008). Caregiving: Predicting at-risk status. Canadian 

Journal of Ageing 27(2):169-179. 

 

Chen, C. M., Mullan, J., Griffiths, D., Kreis, I. A., Lan, T. Y., & Chiu, H. C. (2011). 

Trajectories of depression and their relationship with health status and social 

service use. Archives of Gerontology and Geriatrics, 53(2), e118–e124. 

 

Chen, C.M., Mullan, J., Su, Y.Y., Griffiths, D., Kreis, I.A., & Chiu, H.C. (2012). The 

Longitudinal Relationship Between Depressive Symptoms and Disability for Older 

Adults: A Population-Based Study. J Gerontol A Biol Sci Med Sci, 67(10), 1059-

1067. 

 

Cheng, C.Y. (2006). Living alone: the choice and health of older women. Journal of 

Gerontological Nursing 9: 16–23, 24–25. 

Chou, K.L., Ho, A.H., & Chi, I. (2006). Living alone and depression in Chinese 

older adults. Ageing Ment Health 6: 583–591. 

 

Chutka, D.S., Fleming, K.C., Evans, M.P., & et al. (1996). Urinary incontinence in the 

elderly population. Mayo Clin Proc 71:93–101. 

 

Clinical Practice Guidelines: Management of Dementia 2
nd

 Edition, 2009. Accessed at 

http://www.moh.gov.my/attachments/4484.pdf. 

 

Conn, V.S., Valentine, J.C., & Cooper, H.M. (2002). Interventions to increase physical 

activity among ageing adult meta-analysis. Annals of behavioral medicine 24:190-

200. 

 

Costa, E., Barreto, S. M., Uchoa, E., Firmo, J. O., Lima-Costa, M. F., & Prince, M. 

(2007). Prevalence of International Classification of Diseases, 10th Revision 

common mental disorders in the elderly in a Brazilian community: The Bambui 

Health Ageing Study. American Journal of Geriatric Psychiatry, 15(1), 17–27. 

 

Univ
ers

ity
 of

 M
ala

ya

http://www.moh.gov.my/attachments/4484.pdf


 

 

 206 

Covinsky, K.E., Hilton, J., Lindquist, K. & et al. (2006). Development and validation of 

an index to predict activity of daily living dependence in community-dwelling 

elders. Med Care 44:149–157. 

 

Cram, P., Lu, X., Kates, S.L., Singh, J.A., Li, Y., & Wolf, B.R..(2012). Total knee 

arthroplasty volume, utilization, and outcomes among Medicare beneficiaries, 

1991-2010. JAMA 308:1227-36. 

 

Creamer, P., Lethbridge-Cejku, M., & Hochberg, M.C. (2000). Factors associated with 

functional impairment in symptomatic knee osteoarthritis. Rheumatology 39:490–

496.  

 

Cronin-Stubbs, D., de Leon, C. F., Beckett, L. A., Field, T. S., Glynn, R. J., & Evans, D. 

A. (2000). Six-year effect of depressive symptoms on the course of physical 

disability in community-living older adults. Archives of Internal Medicine, 160(20), 

3074–3080. 

 

Crum, R.M., Anthony, J.C., Bassett, S.S., & Folstein, M.F. (1993). Population-based 

norms for the mini-mental state examination by age and educational level. J Am 

Med Assoc. 269:2389. 

 

Cumming, R.G., Salkeld, G., Thomas, M., Szonyi, G. (2000). Prospective study of the 

impact of fear of falling on activities of daily living, SF-36 scores, and nursing 

home admission. J Gerontol A Biol Sci Med Sci. 55:M299–M305. 

 

Cummings, S.R., Nevitt, M.C, Browner, W. S., & et al. (1995). Risk factors for hip 

fracture in white women. New England Journal of Medicine, 332, 767-773. 

 

Department of Health and Human Services Administration on Ageing (2012). A Profile 

of Older Americans: 2012. Retrieved from 

http://www.aoa.gov/Ageing_Statistics/Profile/2012/docs/2012profile.pdf. 

 

Department of Statistic, Malaysia (2010). Census 2010: Population Distribution and 

Basic Demographic Characteristic Report 2010. Retrieved from 

http://www.statistics.gov.my. 

 

Department of Statistics Malaysia (2005). Population and Housing Census of Malaysia: 

Population Ageing Trends in Malaysia. Retrieved from 

http://www.statistics.gov.my. 

 

der Wiel, A.B., Gussekloo, J., de Craen, A.J.M., van Exel, E., Knook, D.L., Lagaay, 

A.M., & Westendorp, R.G.J. (2001). Disability in the Oldest Old: "Can Do" or "Do 

Do"? Journal of the American Geriatrics Society 49(7):909-914. 

 

Desai, M.M., Zhang, P., & Hennessy, C.H. (1999). Surveillance for morbidity and 

mortality among older adults: United States, 1995-1996. MMWR CDC Surveill 

Summ 48(8):7-25. 

 

DeSalvo, K.B., Bloser, N., Reynolds, K., He, J., Muntner, P. (2005). Mortality 

prediction with a single general self-rated health question: a meta-analysis. J Gen 

Intern Med 20:267-275. 

Univ
ers

ity
 of

 M
ala

ya

http://www.aoa.gov/Aging_Statistics/Profile/2012/docs/2012profile.pdf
http://www.statistics.gov.my/
http://www.statistics.gov.my/


 

 

 207 

Diokno, A.C., Brock, B.M., Brown, M.B., & Herzog, A.R.(1986). Prevalence of urinary 

incontinence and other urological symptoms in the non-institutionalized elderly. J 

Urol. 136(5):1022–1025. 

 

Dowton, J.H., & Andrews, K. (1990). Postural disturbance and psychological symptoms 

amongst elderly people living at home. Int J Geriatr Psychiatry 5: 93-8. 

 

Dubin, J.A., Han, L., & Fried, T.R. (2007). Triggered sampling could help improve 

longitudinal studies of persons with elevated mortality risk. J Clin Epidemiol 

60:288–293. 

 

Dudgeon, B.J., Hoffman, J.M., Ciol, M.A., & et al. (2008). Manageing activity 

difficulties at home:a survey of medicare beneficiaries. Arch Phys Med Rehabil. 

89:1256e1261. 

 

Duivis, H. E., de Jonge, P., Penninx, B. W., Na, B. Y., Cohen, B. E., & Whooley, M. A. 

(2011). Depressive symptoms, health behaviors, and subsequent inflammation in 

patients with coronary heart disease: Prospective findings from the heart and soul 

study. American Journal of Psychiatry, 168(9), 913–920. 

 

Dunlop, D.D., Song, J., Manheim, L.M., & et al. (2007). Racial/ethnic differences in the 

development of disability among older adults. Am J Public Health 97:2209–2215.  

 

Dunlop, D.D., Song, J., Semanik, P.A., Chang, R.W., Sharma, L., Bathon, J.M., & et al. 

(2011). Objective physical activity measurement in the osteoarthritis initiative: are 

guidelines being met? Arthritis Rheum 63:3372-82. 

 

Dunlop, D.D., Song, J., Semanik, P.A., Sharma, L., Bathon, J.M., Eaton, C.B., 

Hochberg, M.C., Jackson, R.D., Kwoh, C.K., Mysiw,W.J., Nevitt, M.C., Chang, 

R.W. (2014). Relation of physical activity time to incident disability in community 

dwelling adults with or at risk of knee arthritis: prospective cohort study. BMJ 

348:g2472 doi: 10.1136/bmj.g2472. 

 

Escobar-Viera, C.G., Jones, P.D., Schumacher, J.R., Hall, A.G. (2014). Association 

between Living Alone and Physical Inactivity among People with and without 

Disability, Florida Behavioral Risk Factor Surveillance System, 2009. Prev 

Chronic Dis 11:140182. DOI: http://dx.doi.org/10.5888/pcd11.140182. 

 

Ettinger, Jr. W.H., Fried, L.P., Harris, T., Shemanski, L., Schulz, R., Robbins, J. (1994). 

Self-reported causes of physical disability in older people: the cardiovascular health 

study. J. Am. Geriatr. Soc. 42, 1035–1044. 

 

Everson-Rose, S. A., Skarupski, K. A., Bienias, J. L., Wilson, R. S., Evans, D. A., & 

Mendes de Leon, C. F. (2005). Do depressive symptoms predict declines in 

physical performance in an elderly, biracial population? Psychosomatic Medicine, 

67(4), 609–615. 

 

Fange, A., & Iwarsson, S. (2005). Changes in ADL dependence and aspects of usability 

following housing adaptationea longitudinal perspective. Am J Occup Ther. 

59:296e304. 

 

 

Univ
ers

ity
 of

 M
ala

ya

http://dx.doi.org/10.5888/pcd11.140182


 

 

 208 

Feng, Q., Zhen, Z., Gu, D., Wu, B., Duncan, P.W., & Purser, J.L. (2013). Trends in adl 

and iadl disability in community-dwelling older adults in Shanghai, China, 1998–

2008. Journals of Gerontology, Series B: Psychological Sciences and Social 

Sciences, 68(3), 476–485, doi:10.1093/geronb/gbt012.  

 

Ferrucci, L., Guralnik, J.M., Pahor, M., Corti, M.C., & Havlik, R.J. (1997).  Hospital 

diagnoses, medicare charges, and nursing home admissions in the year when older 

persons become severely disabled. JAMA. 277:728-734. 

 

Ferrucci, L., Koh, C.S.B., & Guralnik, J.M. (2007). Disability, Functional Status and 

Activities of Daily Living. Encyclopedia of Gerontology Amsterdam; Boston: 

Academic PressBirren JE 1:427-436. 

 

Fess, E.E. (1992). Grip strength. In Clinical assessment recommendations. 2
nd

 edition. 

Edited by: Casanova JS. Chicago: American Society of Hand Therapists 41-45. 

 

Figaro, M. K., Kritchevsky, S. B., Resnick, H. E., Shorr, R. I., Butler, J., Shintani, A., & 

et al. (2006). Diabetes, inflammation, and functional decline in older adults: 

Findings from the health, ageing and body composition (ABC) study. Diabetes 

Care, 29(9), 2039-2045. 

 

Flacker, J.M. (2003). What Is a Geriatric Syndrome Anyway? Geriatric & Ageing, 6(9). 

 

Fletcher, P.C., & Hirdes, J.P. (2004).Restriction in activity associated with fear of 

falling among community-based seniors using home care services. Age Ageing 

33(3):273-9. 

 

Fowler-Brown, A., Wee, C., Marcantonio, E., Ngo, L., & Leveille, S. (2013). The 

Mediating Effect of Chronic Pain on the Relationship Between Obesity and 

Physical Function and Disability in Older Adults. J Am Geriatr Soc. 61(12): 2079–

2086. doi:10.1111/jgs.12512. 

 

Fratiglioni, L., & Wang, H. (2000). Influence of social network on occurrence of 

dementia: a community-based longitudinal study. Lancet, 355, 1315-1319. 

 

Fries, J. (2002). Reducing disability in older age. JAMA: Journal of the American 

Medical Association 3164-3166. 

 

Fujita, K., Fujiwara, Y., Chaves, P.H.M., Motohashi, Y., & Shinkai, S. (2006). 

Frequency of Going Outdoors as a Good Predictors for Incident Disability of 

Physical Function as well as Disability Recovery in Community-Dwelling Older 

Adults in Rural Japan. Journal of Epidemiology Vol 16, No.6 November 2006. 

 

Fulton, J.P., Katz, S., Jack, S.S., & Hendershot, G.E. (1989). Physical Functioning of 

the Aged: United States 1984. National Center for Health Statistics. Vital and 

Health Statistics, Series 10; 167:1–48. DHHS Publication. (PHS) 89–1595, 

Hyattsville, MD. 

 

Gale, C.R., Martyn, C.N., Cooper, C., & Sayer, A.A. (2007). Grip strength, body 

composition, and mortality. Int J Epidemiol 2007, 36(1):228-35. 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 209 

Gallagher, D., Visser, M., Sepulveda, D., Pierson, R.N., Harris, T., & Heymsfield, S.B. 

(1996). How useful is Body Mass Index for Compariosn of Body Fatness across 

Age, Sex, and Ethnic Groups? American Journal of Epidemiology, 3
rd

 ser. 134: 

228-239. 

 

Gill, T.M., & Kurland, B.F. (2003b). Prognostic effect of prior disability episodes 

among nondisabled community-living older persons. Am J Epidemiol 2003;158: 

1090–1096. 

 

Gill, T.M., Gahbauer, E.A., Murphy, T.E., Han, L., & Allore, H.G. (2012). Risk factors 

and precipitants of long-term disability in community mobility: a cohort study of 

older persons. Ann Intern Med 156:131-40. 

 

Gill, T.M., Guo, Z., & Allore, H.G. (2008). Subtypes of Disability in Older Persons 

over the Course of Nearly 8 Years. J Am Geriatr Soc, 56, 436-443. 

 

Gill, T.M., Hardy, S.E., & Williams, C.S. (2002). Underestimation of disability among 

community-living older persons. J Am Geriatr Soc.50:1492-1497. 

 

Gill, T.M., Hardy, S.E., & Williams, C.S. (2002). Underestimation of disability among 

community-living older persons. J Am Geriatr Soc 50:1492–1497. 

 

Gill, T.M., Kurland, B., (2003). The burden and patterns of disability in activities of 

daily living among community-living older persons. J Gerontol A Biol Sci Med Sci 

58 B:70–75. 

 

Gill, T.M., Robison, J.T., Tinetti, M.E. (1997). Predictors of recovery in activities of 

daily living among disabled older persons living in the community. J Gen Intern 

Med. 12:757-762. 

 

Gill, T.M., Williams, C.S., & Tinetti, M.E. (1999). The combined effects of baseline 

vulnerability and acute hospital events on the development of functional 

dependence among community-living older persons. J Gerontol A Biol Sci Med 

Sci. 54:M377-M383. 

 

Gill, T.M.,& Kurland, B. (2003a). The burden and patterns of disability in activities of 

daily living among community-living older persons. J Gerontol A Biol Sci Med Sci 

58B:70–75. 

 

Gitlin, L.N., Hauck, W.W., Winter, L., & et al. (2006b). Effect of an in-home 

occupational and physical therapy intervention on reducing mortality in 

functionally vulnerable older people: preliminary findings. J Am Geriatr Soc. 

54:950e955. 

 

Gitlin, L.N., Winter, L., Dennis, M.P., & et al. (2006a). A randomized trial of a 

multicomponent home intervention to reduce functional difficulties in older adults. 

J Am Geriatr Soc. 54:809e816. 

 

Gobbens, R.J.J., & van Assen, M.A.L.M. (2014). The prediction of ADL and IADL 

disability using six physical indicators of fraility: a longitudinal study in the 

Netherlands. Current Gerantology and Geraitrics Research Volume Article ID 

358137, 10 pages. 

Univ
ers

ity
 of

 M
ala

ya



 

 

 210 

Gomes, C.D.S., Maciel, A.C.C., Freire, A.D.N.F., Moreira, M.D.A., Ribeiro, M.D.O., & 

Guerra, R.O. (2014). Depressive symptoms and functional decline in an elderly 

sample of urban centre in northeastern Brazil. Archives of Gerantology and 

Geriatrics 58: 214-218. 

 

Goodger, B., Byles, J., Higginbotham, N., & Mishra, G. (1999). Assessment of a short 

scale to measure social support among older people. Australian and New Zealand 

Journal of Public Health 23:260-265. 

 

Graf, A., Judge, J. O., Ounpuu, S., & Thelen, D. G. (2005). The effect of walking speed 

on lower-extremity joint powers among elderly adults who exhibit low physical 

performance. Archives of Physical Medicine and Rehabilitation, 86(11), 2177–

2183. 

 

Grav, S., Hellzèn, O., Romild, U., & Stordal, E. (2012). Association between social 

support and depression in the general population: the HUNT study, a cross‐
sectional survey. J Clin Nurs.21:111–20. 

 

Gregg, E.W., Beckles, G.L.,Williamson, D.F., Leveille, S.G., Langlois, J.A., Engelgau, 

M.M., & Narayan, K.M. (2000). Diabetes and physical disability among U.S. 

adults. Diabetes Care 23:1272–1277. 

 

Gregg, E.W., Mangione, C.M., Cauley, J.A., Thompson, T.J., Schwartz, A.V., Ensrud, 

K.E., & Nevitt, M.C. (2002). Diabetes and incidence of functional disability in 

older women. Diabetes Care 25:61–67. 

 

Guccione, A.A., Felson, D.T., Anderson, J.J., Anthony, J.M., Zhang, Y., Wilson, 

P.W.F., Kelly–Hayes, M., Wolf, P.A., Kreger, B.E., & Kannel, W.B., (1994). The 

effects of specific medical conditions on the functional limitations of elders in the 

Framingham Study. Am. J. Pub. Health 84, 351–358. 

 

Guralnik, J.M. & et al. (2003). Preventing disability through community-based health 

coaching. JAGS 51:265-269. 

 

Guralnik, J.M., & Luigi, F. (2003). Assessing the building blocks of function: Utilizing 

measures of functional limitation. American Journal of Preventive Medicine, 25(3), 

112-121. 

 

Guralnik, J.M., Branch, L.G., Cummings, S.R., & Curb, J.D. (1989). Physical 

performance measures in ageing research. Journal of Gerontology, 44, M141-

M146. 

 

Guralnik, J.M., Ferrucci, L., Pieper, C.F., Leveille, S.G., Markides, K.S., Ostir, G.V., & 

et al. (2000). Lower extremity function and subsequent disability: consistency 

across studies, predictive models, and value of gait speed alone compared with the 

short physical performance battery. J Gerontol A Biol Sci Med Sci. 55(4):M221–31. 

 

Guralnik, J.M., Seeman, T.E., Tinetti, M.E., Nevitt, M.C., and Berkman, L.F. (1994). 

Validation and use of performance measures of functioning in a non-disabled older 

population: MacArthur studies of successful ageing. Ageing (Milan, Italy), 6, 410-

419. 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 211 

Haber, L. D. (1990). Issues in the definition of disability and the use of disability survey 

data. In Disability Statistics: an Assessment (Edited by Levine D. B., Zitter M. and 

Ingram L.), pp. 35-5i. Committee on National Statistics. Commission on 

Behavioral and Social Sciences and Education, National Research Council. 

Washington, D.C.: National Academy Press. 

 

Hairi, N.N., Bulgiba, A., Cumming, R.G., Naganathan, V., & Mudla, I. (2010). 

Prevalence and correlates of physical disability and functional limitation among 

community dwelling older people in rural Malaysia, a middle income country. 

BMC Public Health 10, 492. 

 

Hairi, N.N., Cumming, R.G., Blyth, F.M., & Naganathan, V, (2013). Chronic pain, 

impact of pain and pain severity with physical disability in older people – is there a 

gender difference? Maturitas 74(January (1):68–73. 

 

Hajjar, I., Lackland, D.T., Cupples, L.A., & Lipsitz, L.A. (2007). Association Between 

Concurrent and Remote Blood Pressure and Disability in Older Adults. 

Hypertension 50:1026-1032. 

 

Hardy, S.E., & Gill, T.M. (2004). Recovery from disability among community-dwelling 

older persons. JAMA 291: 1596-602. 

 

Hardy, S.E., Dubin, J.A., Holford, T.R. & et al. (2005). Transitions between states of 

disability and independence among older persons. Am J Epidemiol 161:575–584. 

 

Hardy, S.E., Dubin, J.A., Holford, T.R. & et al. (2005). Transitions between states of 

disability and independence among older persons. Am J Epidemiol 161:575–584. 

Hardy, S.E., Gill, T.M. (2004). Recovery from disability among community-

dwelling older persons. JAMA 291:1596–1602. 

 

Harold, I.K., & Benjamin, J.S. (1998). Synopsis of Psychiatry. (8th Edition ed.). New 

York: Lippincott Williams & Wilkins. 

 

Hassmen, P., Koivula, N., & Uutela, A. (2000). Physical exercise and psychological 

wellbeing: A population study in Finland. Preventive Medicine, 30(1), 17–25. 

 

Hawthorne, G., & Pippa Griffith, P. (2000). The Friendship Scale: Development and 

Properties. Retrieved from http://ariel.unimelb.edu.au/chpe/ 

 

Hebert, R. (1997). Functional decline in old age. Can Med Assoc J 157:1037–1045. 

 

Helbig, A.K., Doring, A., Heier, M., Emeny, R.T., Zimmermann, A.K., & et al. (2013). 

Association between sleep disturbances and falls among the elderly: results from 

the German Cooperative Health Research in the Region of Augsburg-Age study. 

Sleep Medicine 14 1356-1363. 

 

Hermalin, A. I., & Myers, L. G. (2002). Ageing in Asia: Facing the crossroads. In I. H. 

Albert (Ed.), The Well-Being of the Elderly in Asia: A Four-Country Comparative 

Study. Ann Arbor: The University of Michigan Press. 

 

Herzog, A.R., & Fultz, N.H. (1990).  Prevalence and incidence of urinary incontinence 

in community-dwelling populations. J Am Geriatr Soc. 38(3):273–281. 

Univ
ers

ity
 of

 M
ala

ya

http://ariel.unimelb.edu.au/chpe/


 

 

 212 

 

Heyward, V.H and Wagner, D.R (2004). Applied body composition. 2. Champaign, IL: 

Human Kinetics. 

 

Hoenig, H., Nusbaum, N., & Brummel-Smith, K. (1997). Geriatric rehabilitation: State 

of the art. J Am Geriatr Soc 45:1371–1381. 

 

Homma, Y., Imajo, C., Takahashi, S., Kawabe, K. & Aso, Y. (1994). Urinary symptoms 

and urodynamics in a normal elderly population. Scand J Urol Nephrol Suppl. 

157:27–30. 

 

Horgas, A.L., Yoon, S.L., Nichols, A.L., & Marsiske, M. (2008). The Relationship 

Between Pain and Functional Disability in Black and White Older Adults. Res Nurs 

Health. 31(4): 341–354. doi:10.1002/nur.20270. 

 

Howland, J., Lachman, M.E., Peterson, E.W., & et al. (1998). Covariates of fear of 

falling and associated activity curtailment. Gerontologist 38:549-55. 

 

Hu, Y.N., Hu, G.C., Hsu, C.Y., Hsieh, S.F. & Li, C.C. (2012). Assessment of Individual 

Activities of Daily Living and its Association with Self-Rated Health in Elderly 

People in Taiwan. International Journal of Gerantology 6 117-121. 

 

Hubert, H., Bloch, D., Oehlert, J., & Fries, J. (2002). Lifestyle habits and compression 

of morbidity. Journal of Medical Science 57A:M347-M351. 

 

Hubert, H.B., & Fries, J.F. (1994). Predictors of physical disability after age 50. Six-

year longitudinal study in a runners club and a university population. Ann 

Epidemiol. 4:285–294. 

 

Hupcey, J.E. (1998a) Clarifying the social support theory–research linkage. Journal of 

Advanced Nursing, 6: 1231–1241. 

 

Husten, C.G., Shelton, D.M., Chrismon, J.H., Lin, Y.C.W., Mowery, P., & Powell, F.A. 

(1997). Cigarette smoking and smoking cessation among older adults: United 

States,1965-94. Tob Control 6:175-80. 

 

Hybels, C.F., Pieper, C.F., Blazer, D.G., Fillenbaum, G.G., Steffens, D.C. (2010). 

Trajectories of mobility and IADL function in older patients diagnosed with major 

depression. Int J Geriatr Psychiatry 25: 74–81. 

 

Ibrahim, N.M., Shohaimi, S., Chong, H.T., & et al (2009). Vallidation of the Mini-

Mental State Examination in a Malay speaking elderly populations in Malaysia. 

Dement Geriatr Cog Disord, 27, 247-253. 

 

Idler, E. L., & Benyamini, Y. (1997). Self-rated health and mortality: A review of 

twenty-seven community studies. Journal of Health and Social Behavior, 38 

(March), 21-37. 

 

Imms, F.J. & Edholm, O.G. (1981). Studies of gait and mobility in the elderly. Age and 

Ageing, 10, 147-156. 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 213 

Inouye, S.K., Studenski, S., Tinetti, M.E., & Kuchel, G.A. (2007). Geriatric Syndromes: 

Clinical, Research and Policy Implications of a Core Geriatric Concept. J Am 

Geriatr Soc. 55(5), 780-791. 

 

International Association for the Study of Pain (1986). Classification of chronic pain. 

Description of chronic pain syndromes and definitions of pain terms. Pain 

1986;Suppl. 3:S1–225. 

 

Ismail, N., Hairi, F., Choo, W.Y., Hairi, N., Peramalah, D. & Bulgiba, A. The Physical 

Activity Scale for the Elderly (PASE): Validity and Reliability among Community 

Dwelling Older Adults in Malaysia. Asia-Pacific Journal of Public Health 1-

11.doi:10.1177/1010539515590179 

 

Iwarsson, S. (2005). A long-term perspective on person-environment fit and ADL 

dependence among older Swedish adults. The Gerantologist 45(3):327-336. 

 

Izzuna, M.M.G., Mas Ayu, S., Myint, M.S., & Abu Bakar, A.M. (2006). Social support 

and depression among elderly Malays in a rural community in Malaysia. Paper 

presented at: 13th National Public Health Colloquium; on July 26, 2006; Kuala 

Lumpur, Malaysia. 

 

Jagger, C., Matthews, R., Matthews, F., Robinson, T., Robine, J.M., & Brayne, C. 

(2007a). The burden of diseases on disability-free life expectancy in later life. 

Journals of gerontology. Series A, Biological sciences and medical sciences 

62:408-414. 

 

Jagger, C., Melzer, D., Matthews, F., & Brayne, C. (2007b). Educational differences in 

the dynamics of disability incidence, recovery and mortality: Findings from the 

MRC Cognitive Function and Ageing Study (MRC CFAS). International Journal 

of Epidemiology 36:358-365. 

 

James, B.D., Boyle, P.A., Buchman, A.S.,& Bennett, D.A. (2011). Relation of late-life 

social activity with incident disability among community-dwelling older adults. J 

Gerontol A Med Sci 2011;66A: 467–73. 

 

Jensen, G.L. (2005). Obesity and functional decline: Epidemiology and geriatric 

consequences. Clin Geriatr Med. 21:677–87.  

 

Jensen, G.L., & Hsiao, P.Y. (2010). Obesity in older adults: relationship to functional 

limitation. Curr Opin Clin Nutr Metab Care. 13(1): 46e51. 

 

Jensen, G.L., Silver, H.J., Roy, M.A., & et al. (2006). Obesity is a risk factor for 

reporting homebound status among community-dwelling older persons. Obesity 

(Silver Spring). 14:509–517.  

 

Jette, A.M. & Keysor, J. (2003) Disability Models: Implications for Arthritis Exercise 

and Physical Activity Interventions. Arthritis and Rheumatism (Arthritis Care and 

Research), 49: 114-120. 

 

Johnson, R. J., & Wolinsky, F. D. (1993). The structure of health status among older 

adults: Disease, disability, functional limitation, and perceived health. Journal of 

Health and Social Behavior, 34, 105–121. 

Univ
ers

ity
 of

 M
ala

ya



 

 

 214 

Jylha, M., Guralnik, J.M., Ferrucci, L., Jokela, J., & Heikkinen, E. (1998). Is self-rated 

health comparable across cultures and genders? J Gerontol. 53:S144-S152. 

 

Kaplan, G. A., & Camacho, T. (1983). Perceived health and mortality: A nine-year 

follow-up of the Human Population Laboratory Cohort. American Journal of 

Epidemiology, 117, 292-304. 

 

Kaplan, G. A., Strawbridge, W. J., Camacho, T, & Cohen, R. D. (1993). Factors 

associated with change in physical functioning in the elderly. Journal of Ageing 

and Health, 5, 140-153. 

 

Karahalios, A., Baglietto, L., Carlin, J.B, English, D.R., & Simpson, J.A. (2012). A 

review of the reporting and handling missing data in cohort studies with repeated 

assessment of exposure measures. BMC Medical Research Methodology 12:96. 

 

Katz, S., Branch, L.G., Branson, M.H., Papsidero, J.A., Beck, J.C., Greer, D.S. (1983). 

Active life expectancy. N Engl J Med. 309:1218-1224. 

 

Katz, S., Downs, T.D., Cash, H.R., & Grotz, R.C. Progress in development of the index 

of ADL. Gerontologist. 10(1 pt 1):20-30. 

 

Kearney, P.M., Whelton, M., Reynolds, K., Muntner, P., Whelton, P.K., & He, J. 

(2005). Global burden of hypertension: analysis of worldwide data. Lancet. 

365:217-23. 

 

Kelly-Hayes, M., Jette, A.M., Wolf, P.A., D'Agostino, R.B., & Odell, P.M. (1992). 

Functional Limitations and Disability among Elders in the Framingham Study. Am 

J Public Health 82, 841-845. 

 

Kelly-Moore, J., & Ferraro, K. (2004). The black/white disability gap: Persistent 

inequality in later life? J Gerontol B Psychol Sci Soc Sci 59B:534-543. 

  

Kempen, G.I., Verbrugge, L.M., Merrill, S.S., & Ormel, J. (1998). The impact of 

multiple impairments on disability in community-dwelling older people. Age 

Ageing. 27:595-604. 

 

Keskinoglu, P., Ray, H.G., Picakciefe, M., Bugic, N., & Ucku, R. (2006). The 

prevalence and risk factor of dementia in the elderly population in a low socio 

economic region of Izuir, Turkey. Arch Gerontol Geriatr 43(1): 93-100. 

 

Kharicha, K., Iliffe, S., Harari, D., Gillmann, G., & Stuck, A.E. (2007). Health risk 

appraisal in older people: are older people living alone an ‗at-risk‘ group? British 

Journal of General Practice 537: 271–276. 

 

Kim, H., Suzuki, T., Yoshida, H., Yoshida, Y., & Shimada, H. (2008). Prevalence of 

geriatric syndrome and risk factors associated with obesity in community-dwelling 

elderly women. Nihon Ronen Igakkai Zasshi. , 45(4), 414-429. 

 

Kim, H., Suzuki, T., Yoshida, H., Yoshida, Y., Sugiura, M., Iwasa, H.,& et al. (2007). 

Characteristics of urban community-dwelling elderly women with multiple 

symptoms of the geriatric syndrome and related factors. Japanese Journal of Public 

Health, 54(1), 43-52. 

Univ
ers

ity
 of

 M
ala

ya



 

 

 215 

 

Kinsella, K. (1996). Population ageing in developing countries. In C. James (Ed.), 

Meeting the Challenges of Ageing Populations in the Developing Countries. Malta: 

International Institute on Ageing. 

 

Kinsella, K. (2009). U.S. Census Bureau. International Population Reports, P95/09-1, 

An Ageing World 2008. Washington DC. 

 

Ko, S.U., Hausdorff, J.M., & Ferrucci, L. (2010). Age-associated differences in the gait 

pattern changes of older adults during fast-speed and fatigue conditions: results 

from the Baltimore longitudinal study of ageing. Age Ageing. 39(6):688–94. 

 

Ko. Y., Lin, S.J., Salmon, J.W., & et al. (2005). The impact of urinary incontinence on 

quality of life in the elderly. Am J Manag Care 11:103–111. 

 

Kok, A.L., Voorhorst, F.J., Burger, C.W., van Houten, P., Kenemans, P. & Janssens, J. 

(1992). Urinary and faecal incontinence in community-residing elderly women. 

Age Ageing. 21(3):211–215. 

 

Koster, A., Bosma, H., Groenou M.B.V., Kempen, G., Penninx, B., van Eijk, J., & et al. 

(2006). Explanations of socioeconomic differences in changes in physical function 

in older adults: results from the Longitudinal Ageing Study Amsterdam. BMC 

Public Health, 6(1), 244. 

 

Kuang, T.M., Tsai, S.Y., Hsu, W.M., Cheng, C.Y., Liu, J.H & Chou, P. (2007). 

Correctable Visual Impairment in an Elderly Chinese Population in Taiwan: The 

Shihpai Eye Study. Invest Ophthalmol Vis Sci. 48, 1032-1037. 

 

Kumar, S., Vendhan, G.V., Awasthi, S., Tiwari, M., & Sharma, V.P. (2008). 

Relationship Between Fear of Falling, Balance Impairment and Functional 

Mobility in Community Dwelling Elderly. IJPMR October;19 (2):48-52. 

 

Lafortune, G. & Balestat, G (2007). Trends in Severe Disability among Elderly People: 

Assessing the Evidence in 12 OECD Countries and the Future Implications. OECD 

Health Working Papers, No 26 OECD Publishing. 

 

Lai, Y.W., Bee, H.H., Ng, C.W.L., Molina, J.A.D., George, P.P. & Cheah, J.T.S. 

(2012). Geriatric Syndromes and Depressed Mood in Lower-income Singaporeans 

with Diabetes: Implications for Diabetes Management and Health Promotion. Ann 

Acad Med Singapore 41, 67-76. 

 

Lang, I., Guralnik, J., & Melzer, D. (2007). Physical activity in middle-aged adults 

reduces risks of functional impairment independent of its effect on weight. J Am 

Geriatr Soc 55:1836-1841. 

 

Lang, T., Streeper, T., Cawthon, P., Baldwin, K., Taaffe, D. R., & Harris, T. B. (2009). 

Sarcopenia: Etiology, clinical consequences, intervention, and assessment. 

Osteoporosis International, 21(4), 543–559. 

 

Larson, E.B., Wang, L., Bowen, J.D., McCormick, W.C., Teri, L., Crane, P., & et al. 

(2006). Exercise is associated with reduced risk for incident dementia among 

persons 65 years of age and older. Ann Intern Med 144:73-81. 

Univ
ers

ity
 of

 M
ala

ya



 

 

 216 

 

Latifah, D., AI-Saji, A.A., Winn, T., & Hamzah A.M. (2003). Physical Disability In 

Instrumental's Activities Of Daily Living (IADL) and Its Associated Factors 

Among Elderly In Kota Bharu, Kelantan. Retrieved from 

http://eprints.usm.my/9177/1/Physical_disability_in_Instrumentals_Activities_of_

Daily_Living_(IADLs)_and_Its_associated_Factors_among_Elderly_in_Kota_Bha

ru_Kelantan_(PPSPerubatan).pdf. 

 

Latiffah, A.L., Nor Afiah, M.Z., Nor Amalina, E., Shukor, A.M.N., & Jalal, H.K. 

(2006). Prevalence of Diseases Among Elderly Admitted To a Tertiary Hospital in 

Malaysia 2006. Int Med J, 5(1). 

 

Latiffah, A.L., Nor Afiah, M.Z., Nor Amalina, E., Shukor, A.M.N., & Jalal, H.K. 

(2006). Prevalence of Diseases Among Elderly Admitted to a Tertiary Hospital in 

Malaysia 2002. Int Med J, 5(1). 

 

Lawrence, R.C., Felson, D.T., Helmick, C.G., Arnold, L.M., Choi, H., Deyo, R.A., & et 

al. (2008). Estimates of the prevalence of arthritis and other rheumatic conditions in 

the United States: part II. Arthritis Rheum 58:26-35. 

 

Lawrence, R.H., & Jette, A.M. (1996). Disentangling the disablement process. Journals 

of Gerontology Series B-Psychological Sciences & Social Sciences 51, S173-182. 

 

Lawton, M.P, Nahemow, L. (1973). Ecology and the ageing process. In: Eisdorfer C, 

Lawton MP, editors. Psychology of adult development and ageing. Washington 

(DC): American Psychological Association. p 619-674. 

 

Lawton, M.P., & Brody, E.M. (1969). Assessment of older people: self-maintaining and 

instrumental activities of daily living. Gerontologist. 9:179-186. 

 

Lee, J.S., Kritchevsky, S.B., Tylavsky, F., & et al. (2005). Weight change, weight 

change intention, and the incidence of mobility limitation in well-functioning 

community-dwelling older adults. J Gerontol A Biol Sci Med Sci. 60:1007–1012.  

 

Lee, S.Y., & Gallagher, D. (2008). Assessment methods in human body composition. 

Curr Opin Clin Nutr Metab Care. 11 (5):566-572. doi:10.1097/MCO. 

 

Lee, W.J., Cheng, Y.Y., Liu, J.Y., Yang, K.C., & Jeng, S.Y. (2011). Living alone as a 

red flag sign of falls among older people in rural Taiwan. Journal of Clinical 

Gerontology and Geriatrics, 2(3), 76-79. 

 

Legters, K. (2002). Fear of falling. Phys. Ther. 82:264 –272. 

 

Lennartsson, C. (1999). Social ties and health among the very old in Sweden. Res 

Ageing 21: 657–681. 

 

Lennartsson, C. (1999). Social ties and health among the very old in Sweden. Res 

Ageing 21: 657–681. 

 

Lenze, E.J., Rogers, J.C., Martire, L.M., Mulsant, B.H., Rollman, B.L., Dew, M.A., 

Schulz, R., & Reynolds, C.F. (2001). The association of late-life depression and 

Univ
ers

ity
 of

 M
ala

ya

http://eprints.usm.my/9177/1/Physical_disability_in_Instrumentals_Activities_of_Daily_Living_(IADLs)_and_Its_associated_Factors_among_Elderly_in_Kota_Bharu_Kelantan_(PPSPerubatan).pdf
http://eprints.usm.my/9177/1/Physical_disability_in_Instrumentals_Activities_of_Daily_Living_(IADLs)_and_Its_associated_Factors_among_Elderly_in_Kota_Bharu_Kelantan_(PPSPerubatan).pdf
http://eprints.usm.my/9177/1/Physical_disability_in_Instrumentals_Activities_of_Daily_Living_(IADLs)_and_Its_associated_Factors_among_Elderly_in_Kota_Bharu_Kelantan_(PPSPerubatan).pdf


 

 

 217 

anxiety with physical disability: A review of the literature and prospectus for future 

research. American Journal of Geriatric Psychiatry 9(2):113–135.  

 

Leon, C.F.M., Fillenbaum, G.G., Williams, C.S., Brock, D.B., Beckett, L.A., & 

Berkman, L.F. (1995). Functional Disability among Elderly Blacks and Whites in 

Two Diverse Areas: The New Haven and North Carolina EPESE. Am J Public 

Health 85, 994-998. 

 

Leveille, S.G., Kiel, D.P., Jones, R.N., & et al. (2008). The MOBILIZE Boston Study: 

design and methods of a prospective cohort study of novel risk factors for falls in 

an older population. BMC Geriatr 8:16.  

 

Liang, J., Bennett, J.M., Shaw, B.A,  & et al. (2008). Gender differences in functional 

status in middle and older age: Are there any age variations? J Gerontol B Psychol 

Sci Soc Sci. 63:S282–S292.  

 

Lichenstein MJ, Dhanda R, Cornell JE, Escalante A, Hazuda HP. Disaggregating pain 

and its effect on physical functional limitations. Journal of Gerontology: Medical 

Sciences 53A:M361–M371. 

 

Lilley, S. (2002). Policies for Ageing Populations: An International Perspective 

Population and Public Health Branch Atlantic Region. Retrieved 

http://www.phacaspc.gc.ca/canada/regions/atlantic/Publications/Policies_ageing/po

l_ageing_2002_e.pdf. 

Lim, H.K., Mohd Ghazali, S., Kee, C.C., Lim, K.K., Chan, Y.Y., & et al. (2013). 

Epidemiology of smoking among Malaysian adult males: prevalence and 

associated factors. BMC Public Health 13:8.  

 

Lin, M.R., Hwang, H.F., Hu, M.H., Wu, H.D., Wang, Y.W., Huang, F.C. (2004). 

Psychometric comparisons of the timed up and go, one-leg stand, functional reach, 

and Tinetti balance measures in community-dwelling older people. J Am Geriatr 

Soc. 52(8):1343-8. 

 

Lindwall, M., Rennemark, M., Halling, A., Berglund, J., & Hassme´ n, P. (2007). 

Depression and exercise in elderly men and women: Findings from the Swedish 

national study on ageing and care. Journal of Ageing and Physical Activity, 15(1), 

41–55. 

 

Liu, C.U., & Andrews, G.R. (2002). Prevalence and incidence of urinary incontinence 

in the elderly: a longitudinal study in South Australia. Chin Med J. 115(1):119–

122. 

 

Looper, K., Mustafa, S., Zelkowitz, P., Purden, M., & Baron, M. McGill Early Arthritis 

Research Group. (2011). History of depressive episodes as a risk factor for illness 

severity in early inflammatory arthritis. Journal of Psychosomatic Research, 71(1), 

28–31. 

 

Manton, K.G. (1988). A longitudinal study of functional change and mortality in the 

United States. J Gerontol 43: S153-61. 

 

Univ
ers

ity
 of

 M
ala

ya

http://www.phacaspc.gc.ca/canada/regions/atlantic/Publications/Policies_aging/pol_aging_2002_e.pdf
http://www.phacaspc.gc.ca/canada/regions/atlantic/Publications/Policies_aging/pol_aging_2002_e.pdf


 

 

 218 

Manton, K.G., Stallard, E., & Corder, L. (1997). Education-specific estimates of life 

expectancy and age-specific disability in the U.S. elderly population: 1982 to 1991. 

J Ageing Health 9:419-450. 

 

Marinho, V., Laks, J., Coutinho, E.S.F., & Blay, S.L. (2010). Tobacco use among the 

elderly: a systematic review and meta-analysis. Cad. Saúde Pública, Rio de 

Janeiro, 26(12):2213-2233. 

 

Martin, C.K., Church, T.S., Thompson, A.M., Earnest, C.P., & Blair, S.N. (2009). 

Exercise dose and quality of life: a randomized controlled trial. Arch Intern Med 

169:269-78. 

 

Martin, J., Meltzer, H., & Eliot, D. (1988). OPCS Surveys of disability in Great Britain. 

Report 1. London: Her Majesty‘s Stationery Office. 

 

Martinez-Huedo, M.A., de Andres, A.L., Hernandez-Barrera, V., Palacios-Cena, D., 

Carrasco-Garrido, P., & et al. (2011). Trends in the Prevalence of Physical and 

Functional Disability among Spanish Elderly Suffering from Diabetes (2000-2007). 

Diabetes Research and Clinical Practice 94 e30-e33. 

 

Massy-Westropp J. & et al. (2011). Hand Grip Strength: age and gender stratified 

normative data in a population-based study. BMC Research Notes 4:127. 

 

Mathiowetz, M. (2002). Comparison of Rolyan and Jamar dynamometers for measuring 

grip strength. Occ Ther Int  9:201-209. 

 

Matthews, M. M., Hsu, F. C., Walkup, M. P., Barry, L. C., Patel, K. V., & Blair, S. N. 

(2011). Depressive symptoms and physical performance in the lifestyle 

interventions and independence for elders pilot study. Journal of the American 

Geriatrics Society, 59(3), 495–500. 

 

Maurer, M.S., Burcham, J., & Cheng, H. (2005). ―Diabetes mellitus is associated with 

an increased risk of falls in elderly residents of a long-term care facility,‖ Journals 

of Gerontology, vol. 60, no. 9, pp. 1157–1162. 

 

McGrother, C.W., Castleden, C.M., Duffin, G. & Clarke, M. (1986). Provision of 

services for incontinent elderly people at home. J Epidemiol Commun H 

40(2):134– 138. 

 

McLaren, S.M., McPherson, F.M., Sinclair, F. & Ballinger, B.R. (1981). Prevalence and 

severity of incontinence among hospitalized, female psychogeriatric patients. 

Health Bull. 39(3):157–161. 

 

Melzer, D., & Parahyba, M.I. (2004). Socio-demographic correlates of mobility 

disability in older Brazilians: results of the first national survey. Age Ageing 

33(3):253-259. 

 

Mendes de Leon, C.F., Glass, T.A., & Berkman, L.F. (2003). Social engagement and 

disability in a community population of older adults: the New Haven EPESE. Am J 

Epidemiol 157: 633–42. 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 219 

Mendes de Leon, C.F., Glass, T.A., Beckett, L.A., & et al. (1999). Social networks and 

disability transitions across eight intervals of yearly data in the New Haven EPESE. 

J Gerontol B Psychol Sci Soc Sci 54: S162–72. 

 

Mendes de Leon, C.F., Seeman, T.E., Baker, D.I., & et al. (1996). Self-efficacy, 

physical decline, and change in functioning in community-living elders: a 

prospective study. J Gerontol B Psychol Sci Soc Sci. 51: S183–S190. 

 

Millan-Calenti, J.C., Tubio, J., Pita-Fernandez, S., Gonzalez-Abraldes, I, Lorenzo, T, 

Fernandez-Arruty, T., & Maseda, A. (2010). Prevalence of functional disability in 

activities of daily living (ADL), instrumental activities of daily living (IADL) and 

associated factors, as predictors of morbidity and mortality. Arch Gerantol Geriatr 

50 (3):306-10. 

 

Mogk, L.G., Riddering, A., Dahl, D., Bruce, C., & Brafford, S. (2000). Depression and 

function in adults with visual impairments. In: Stuen C, Arditi A, Horowitz A, 

Lang MA, Rosenthal B, Seidman KR, eds. Vision Rehabilitation: Assessment, 

Intervention, and Outcomes. New York, NY: Swets & Zeitlinger 663-665. 

 

Mohamed Zaki, L.R., & Hairi N.N. (2014). Chronic pain and pattern of health care 

utilization among Malaysian elderly population: National Health and Morbidity 

Survey III (NHMS III, 2006). Maturitas 79 (2014) 435-441. 

 

Mohamed Zaki, L.R., Hairi, N.N. (2012). Chronic pain in Asian adults: definition, 

measurement strategy and prevalence. 1st Asia Pacific clinical epidemiology & 

evidence based medicine. 2012. 

 

Mohile, S.G., Fan, L., Reeve, E., Jean-Pierre, P., Mustian, K., Peppone, L., et al. (2011). 

Association of Cancer with Geriatric Syndromes in Older Medicare Beneficiaries. J 

Clin Oncol 29, 1458-1464. 

 

Mont, D. (2007). Measuring disability prevalence. Social Protection the World Bank, 

March. Retrived from 

http://siteresources.worldbank.org/DISABILITY/Resources/Data/MontPrevalence.

pdf. 

 

Mont, D. (2007). Measuring disability prevalence. Social Protection the World Bank, 

March. 

 

Munoz-Mendoza, C.L., Cabrero-Garcia, J., Reig-Ferrer, A., & Cabanero-Martinez, M.J. 

(2010). Evaluation of walking speed tests as a measurement of functional 

limitations in elderly people: A structured review. International Journal of Clinical 

and Health Psychology Vol.10, N 2, pp.359-378 ISSN 1697-2600. 

 

Murphy, J., & Isaacs, B. (1982). The post-fall syndrome: a study of 36 patients. 

Gerontology. 28:265–270. 

 

Murphy, L., Schwartz, T.A., Helmick, C.G., Renner, J.B., Tudor, G., Koch, G., & et al. 

(2008). Lifetime risk of symptomatic knee osteoarthritis. Arthritis Rheum 59:1207-

13. 

 

Univ
ers

ity
 of

 M
ala

ya

http://siteresources.worldbank.org/DISABILITY/Resources/Data/MontPrevalence.pdf
http://siteresources.worldbank.org/DISABILITY/Resources/Data/MontPrevalence.pdf


 

 

 220 

Murtagh, K.N., Hubert, H.B.(2004). Gender differences in physical disability among an 

elderly cohort. Am J Public Health 94:1406e1411. 

 

Nagi, S. Z.  (1965). Some conceptual issues in disability and rehabilitation. In Sociology 

and Rehabilitation (Edited by Sussman M. B.), pp. IO&l 13. American Sociological 

Association, Washington, D.C. 

 

Nagi, S. Z. (1979). The concept and measurement of disability. In Disability Policies 

and Government Programs (Edited by Berkowitz E. D.), pp. I-15. Praeger, New 

York. 

 

Nagi, S. Z. (1991). Disability concepts revisted: implications for prevention. In 

Disability in America: Toward a National Agenda for Prevention (Edited by Pope 

A. M. and Tarlov A. R.), pp. 309-327. Division of Health Promotion and Disease 

Prevention, Institute of Medicine. National Academy Press, Washington, D.C. 

 

National Health and Morbidity Survey (2011) Fact Sheet. Retrieved from 

http://www.moh.gov.my. 

 

Ng, T.P., Niti, M., Chiam, P.C., & Kua E.H. (2006). Prevalence and correlates of 

functional disability in multi-ethnic elderly Singaporeans. J Am Geriatr Soc 2006 

Jan; 54 (1):21-9. 

 

Ngai, S.P., Cheung, R.T., Lam, P.L., Chiu, J.K., & Fung, E.Y. (2012). Validation and 

reliability of the Physical Activity Scale for the Elderly in Chinese population. J 

Rehabil Med. 44:462-465. 

 

Noorhassim, I.,&  Rampal, K.G. (1998). Multiplicative effect of smoking and age on 

hearing impairment. Am J Otolaryngol. 19(4):240-3. 

 

Nybo, H., Gaist, D., Jeune, B., McGue, M., Vaupel., J.W, & Christensen, K. (2001). 

Functional status and self-rated health in 2,262 nonagenarians: the Danish 1905 

Cohort Survey. J Am Geriatr Soc 49 (5):601-9. 

 

Olde Rikkert, M.G., Rigaud, A.S., van Hoeyweghen, R.J., & J., d. G. (2003). Geriatric 

syndromes: medical misnomer or progress in geriatrics? The Nederlands Journal of 

Medicine, 61(3), 83-87. 

 

Omli, R., Hunskaar, S., Mykletun, A., Romild, U., & Kuhry, E. (2013). Urinary 

incontinence and risk of functional decline in older women: data from the 

Norwegian HUNT-study. BMC Geriatrics 13:47. 

 

Onder, G., Penninx, B.W., Ferrucci, L., Fried, L.P., Guralnik, J.M., & Pahor, M. (2005). 

Measures of physical performance and risk for progressive and catastrophic 

disability: Results from the Women‘s Health and Ageing Study. Journals of 

Gerontoloty: Serie A: Biological Sciences and Medical Sciences, 60, 74-79. 

 

Orleans, C.T., Jepson, C., Resch, N., & Rimer, B.K. (1994). Quitting motives and 

barriers among older smokers: the 1986 adult use of tobacco survey revisited. 

Cancer 1994; 74:2055-61. 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 221 

Ormel, J., Rijsdijk, F. V., Sullivan, M., van Sonderen, E., & Kempen, G. I. (2002). 

Temporal and reciprocal relationship between IADL/ADL disability and depressive 

symptoms in late life. Journals of Gerontology. Series B, Psychological Sciences 

and Social Sciences, 57(4), 47–338. 

Ostchega, Y., Harris, T.B., Hirsch, R., Parsons, V.L., & Kington, R. (2000). The 

prevalence of functional limitations and disability in older persons in the US: data 

from the National Health and Nutrition Examination Survey III. J Am Geriatr Soc 

48(9):1132-5. 

 

Ostir, G. V., Ottenbacher, K. J., Fried, L. P., & Guralnik, J. M. (2007). The Effect of 

Depressive Symptoms on the Association between Functional Status and Social 

Participation. Social Indicators Research, 80(2), 379–392. 

 

Ostir, G.V., Kuo, Y.F., Berges, I.M., Markides, K.S., & Ottenbacher, K.J. (2007). 

Measures of lower body function and risk of mortality over 7 years of follow-up. 

American Journal of Epidemiology, 166, 599-605 

 

Oswald, F., Werner, H.W., Schilling, O., Nygren, C., Fange, A., Sixsmith, A., Sixsmith, 

J., Szeman, Z., Tomsone, S., & Iwarsson, C. (2007). Relationships between 

housing and healthy ageing in very old age. The Gerontologist 47(1):96-107. 

 

Pachana, N.A., Smith, N., Watson, M., Mclaughlin, D., & Dobson, A. (2007). 

Responsiveness of the Duke Social Support sub-scales in older women. Age and 

Ageing 37: 666–672. doi: 10.1093/ageing/afn205 

 

Parker, M.G., Thorslund, M., Lundberg, O., & Kareholt, I. (1996). Predictors of 

physical function among the oldest old, a comparison of three outcome variables in 

a 24-year follow-up. J. Ageing Health 8, 444–460. 

 

Paterson, D.H., Warburton, D.E.R. (2010). Physical activity and functional limitations 

in older adults: a systematic review related to Canada‘s Physical Activity 

Guidelines. International Journal of Behavioral Nutrition and Physical Activity 

2010, 7:38. 

 

Pateyjohns, I.R., Brinkworth, G.D., Buckley, J.D., & et al. (2006). Comparison of three 

bioelectrical impedance methods with DXA in overweight and obese men. Obesity 

(Silver Spring). 2006; 14:2064–2070.  

 

Peixoto, S.V.,  Firmo, J.O.A., & Lima-Costa, M.F. (2005). Factors associated to 

smoking habit among older adults (The Bambui Health and Ageing Study). Rev 

Saude Publica 39(5):745-53. 

 

Penninx, B.W., Messier, S.P., Rejeski, W.J., Williamson, J.D., DiBari, M., Cavazzini, 

C., & et al. (2001). Physical exercise and the prevention of disability in activities of 

daily living in older persons with osteoarthritis. Arch Intern Med 161:2309-16. 

 

Penninx, B.W.J.H., Guralnik, J.M., Ferrucci, L., Simonsick, E.M., Deeg, D.J.H., & 

Wallace, R.B. (1998). Depressive symptoms and physical decline in community-

dwelling older persons. Journal of the American Medical Association 

1279(21):1720–1726.  

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 222 

Perissinotto, C.M., Stijacic Cenzer, I., Covinsky, K.E. (2012). Loneliness in older 

persons: A predictor of functional decline and death. Arch Intern Med. 172:1078–

1083.  

 

Phelan, E.A., Anderson, L.A., LaCroix, A.Z., Larson, E.B. Older adults' views of 

successful ageing—how do they compare with researchers' definitions? J Am 

Geriatr Soc. 52:211–216.  

 

Pijls, L.T.J., Feskens, E. J. M., & Kromhout, D. (1993). Self-rated health, mortality, and 

chronic diseases in elderly men. Journal of Epidemiology, 138, 840-848. 

 

Pinsky, J. L., Branch, L. G., Jette, A. M., Haynes, S. G., Feinleib, M., Cornoni-Huntley, 

J. C., & Bailey, K. R. (1985). Framingham Disability Study: Relationship of 

disability to cardiovascular risk factors among persons free of diagnosed 

cardiovascular disease. American Journal of Epidemiology, 122, 644–656. 

 

Pope, A. M., & Tarlov, A. R. (1991). Disability in America: Toward a National Agenda 

for Prevention. Division of Health Promotion and Disease Prevention, Institute of 

Medicine. National Academy Press, Washington. D.C. 

 

Puthoff, M.L. (2006). The relationship between impairments in muscle performance, 

functional limitations, and disability in older adults. University of Iowa. 

 

Putignano, S., Gareri, P., Castagna, A., Cerqua, G., Cervera, P., Cotroneo, A. M., et al. 

(2012). Retrospective and observational study to assess the efficacy of citicoline in 

elderly patients suffering from stupor related to complex geriatric syndrome. Clin 

Interv Ageing, 7, 113-118. 

 

Raji, M.A., Al Snih, S., Rav, L.A., Patel, K.V., & Markides, K.S. (2004) Cognitive 

status and incident disability in older Mexican Americans: findings from the 

Hispanic established population for the epidemiology study of the elderly. Ethn Dis 

14 (1):26-31. 

 

Rantanen, T., Volpato, S., Ferruci, L., Heikkinen, E., Fried, L.P., & Guralnik, J.M. 

(2003). Handgrip strength and cause-specific and total mortality in older disabled 

women: exploring the mechanism. J Am Geriatr Soc 51(5):636-641. 

 

Rantaren, T., Guralnik, G.M., Ferrucci, L., Pennix, B.W., Leveille, S., Sipila, S., Fried, 

L.P. (2001). Coimpaiments as predictors of severe walking disability in older 

women. J Am Geriatr Soc 49(1):21-7. 

 

Rashid, A.K., & Azizah, A.M. (2011). Prevalence of hypertension among the elderly 

Malays living in rural Malaysia. AMJ 2011, 4, 6, 283-

290.http//dx.doi.org/10.4066/AMJ.2011.660. 

 

Reijneveld S.A., Spijker, J., & Dijkshoorn, H. (2007). Katz‘ ADL index assessed 

functional performance of Turkish, Moroccan, and Dutch elderly. Journal of 

Clinical Epidemiology 60 (2007) 382-388. 

 

Resnick, H.E., Schwartz, A.V., Shorr, R.I., Kuller, L.H., Simonsick, E.M., Vellas, B., & 

et al. (2003). Diabetes Is Associated with Subclinical Functional Limitation in 

Univ
ers

ity
 of

 M
ala

ya



 

 

 223 

Nondisabled Older Individuals: The Health, Ageing, and Body Composition study. 

Diabetes Care 26(3257-3263). 

 

Rodrigues, M.A.P., Facchini, L.A., Thume, E., & Maia, F. (2009). Gender and 

incidence of functional disability in the elderly: a systematic review. Cad Saudi 

Publica, 25, S464-S476. 

 

Rosano, C., Longstreth Jr, W.T., Boudreau, R., Taylor, C.A., Du, Y., Kuller, L.H., & 

Newman, A.B. (2011). High Blood Pressure Accelerates Gait Slowing in Well-

Functioning Older Adults over 18-Years of Follow-Up. J Am Geriatr Soc. 2011 

March; 59(3): 390–397. doi:10.1111/j.1532-5415.2010.03282.x. 

 

Rosdina, A.K., Leelavathi, M., Zaitun, A., Lee, V.K.M., Azimah, M.N., Majmin, S.H., 

& Mohd, K.A. (2010). Self reported hearing loss among elderly Malaysians. 

Malaysian Family Physician. 2010;5(2):91-94. 

 

Rose, A.M.C., & Hambleton, I.R. (2008). Sex and the sity: Differences in disease- and 

disability-free life years, and active participation of elderly men and women in 7 

cities in Latin America and the Caribbean. BMC Public Health 8 (127):1471-2458. 

 

Rosso, A.L., Eaton, C.B., Wallace, R., Gold, R., Curb, J.D., Stefanick, M.L., & et al. 

(2011). Combined Impact of Geriatric Syndromes and Cardiometabolic Diseases 

on Measures of Functional Impairment. J Gerontol A Biol Sci Med Sci. 66A(3), 

349-354. 

 

Royall, D.R., Cordes, J.A., & Polk, M. (1998). CLOX: An Executive Clock Task. 

Journal of Neurology and Neurosurgery Psychiatry, 64, 588-594. 

 

Rush, E.C., Chandu, V., & Plank, L.D. (2006). Prediction of fat-free mass by 

bioimpedance analysis in migrant Asian Indian men and women: a cross validation 

study. Int J Obes (Lond). 30:1125–1131.  

 

Russell, D., & Taylor, J. (2009). Living alone and depressive symptoms: the influence 

of gender, physical disability, and social support among Hispanic and non- 

Hispanic older adults. Journals of Gerontology Series B-Psychological Sciences 

and Social Sciences 1: 95–104. 

 

Sagardui-Villamor, J., Guallar-Castillón, P., García-Ferruelo, M., Ramón Banegas, R., 

& Rodríguez-Artalejo, F. (2005). Trends in disability and disability-free life 

expectancy among elderly people in Spain: 1986–1999. Journals of gerontology. 

Series A, Biological sciences and medical sciences 62:408-414. 

 

Santos, K. T., Fernandes, M. H., Reis, L. A., Coqueiro, R. S., & Rocha, S. V. (2012). 

Depressive symptoms and motor performance in the elderly: A population based 

study. Revista Brasileira de Fisioterapia, 16(August (4)), 295–300. 

 

Schmidt, N, van der Windt, D., Assendelft, W., Mourits, A., Deville, W., de Winter, A., 

& Bouter, L. (2002). Interobserver Reproducibility of the Assessment of Severity 

of Complaints, Grip Strength, and Pressure Pain Threshold in Patients with Lateral 

Epicondylitis. Arch Phys Med Rehabil 83:1145-50. 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 224 

Schmitt,  E.M., Tsoh, J. Y., Dowling, G. A., & Hall, S. M. (2005). Older Adults‘ and 

Case Managers‘ Perceptions of Smoking and Smoking Cessation. Journal of 

Ageing and Health, 17(6), 717‐733.  

 

Schrack, J.A., Simonsick, E.M., Chaves, P.H., & et al. (2012). The role of energetic cost 

in the age-related slowing of gait speed. J Am Geriatr Soc. 60(10):1811–1816. 

 

Scudds, R.J., & Robertson, J.M.(2000). Pain factors associated with physical disability 

in a sample of communitydwelling senior citizens. Journal of Gerontology: 

Medical Sciences 55A:M393–M399. 

 

Seino, S., Yabushita, N., Kim, M.J., Nemoto, M., Jung, S., Osuka, Y., Okubo, Y., 

Matsuo, T., & Tanaka, K. (2012). Comparison of a combination of upper extremity 

performance measures and usual gait speed alone for discriminating upper 

extremity functional limitation and disability in older women. Archives of 

Gerontology and Geriatrics 55:486–491. 

 

Sereny, M. (2011). Living Arrangements of Older Adults in China: The Interplay 

among Preferences, Realities, and Health. Research on Ageing 2: 172–204. 

 

Serraino, D., Fratino, L., Zagonel, V., & et al. (2001). Prevalence of functional 

disability among elderly patients with cancer. Critical Reviews in 

Oncology/Hematology 39 (2001) 269–273. 

 

Shahar, S., Earland, J., & Abd Rahman, S. (2001). Social and health profiles of rural 

elderly Malays. Singapore Med J. 42(5):208-13. 

 

Shazwani, M.N.N., Suzana, S., Lim, C.J., & et al. (2010). Assessment of physical activity 

level among individuals with type 2 diabetes mellitus at Cheras Health Clinic, Kuala 

Lumpur. Malays J Nutr.16:101-112. 

 

Sheikh, J. A., & Yesavage, J. A. (1986). Geriatric Depression Scale (GDS): recent 

findings and development of a shorter version. Clinical Gerontology: A guide to 

assessment and intervention. 

 

Sherina, M., Rampal, L., & Mustaqim, A. (2004). Physical and Mental Health Problems 

of the elderly in a rural community of Sepang, Selangor. Malaysian Journal of 

Medical Sciences 11(1):52-59. 

 

Sherina, M., Rampal, L., Aini, M., & Norhidayati, H., (2005). The prevalence of 

depression among elderly in an urban area of Selangor, Malaysia. The International 

Medical Journal 4(2):57-63. 

 

Sherina, M.S. (2010). The Prevalence of Urinary Incontinence among the Elderly in a 

Rural Community in Selangor. Malaysian J Med Sci., 17(2), 18-23. 

 

Sherina, M.S., Nor Afiah, M.Z., & Mustaqim, M. (2003). Prevalence of depression with 

chronic illness among the elderly in rural community in Malaysia. Asia Pac Family 

Med J. 2:196-199. 

 

Shumway-Cook, A., & Woolacott, M.H. (2012). Motor control, Translating Research 

into Clinical Practice Fourth Edition. ISBN/ISSN:9781451129489. 

Univ
ers

ity
 of

 M
ala

ya



 

 

 225 

 

Shumway-Cook, A., Guralnik, J.M., Phillips, C.L., & et al. Age associated declines in 

complex walking task performance: the Walking InCHIANTI toolkit. J Am Geriatr 

Soc. 55(1): 58–65. 

 

Siedel, D., Jagger, C., Brayne, C., Matthews, F.E. (2009). Recovery in instrumental 

activities of daily living (IADLs): Finding from the Medical Research Council 

Cognitive Function and Ageing Study (MRC CFAS). Age and Ageing 38: 663–668. 

 

Sikkes, S.A., Visser, P. J., Knol, D. L., de Lange-de Klerk, E. S., Tsolaki, M., Frisoni, 

G. B., et al. (2011). Do instrumental activities of daily living predict dementia at 1- 

and 2-year follow-up? Findings from the Development of Screening guidelines and 

diagnostic Criteria for Predementia Alzheimer‘s disease study. Journal of the 

American Geriatrics Society, 59(12), 2273–2281. 

 

Spirduso, S., & Cronin, D.L. (2001). Exercise dose-response effects on quality of life 

and independent living in older adults. Medicine & Science in Sports & Exercise 

33:598-608. 

 

Steffen, T.M., Hacker, T.A., and Mollinger, L. (2002). Age- and gender-related test 

performance in community-dwelling elderly people: Six-Minute Walk Test, Berg 

Balance Scale, Timed Up & Go Test, and gait speeds. Physical Therapy, 82, 128-

137. 

 

Stenholm, S., Koster, A., Alley, D.E., Houstan, D.K., Kanaya, A., Lee, J.S., Newman, 

A.B., Satterfield, S., Simonsick, E.M., Visser, M., Harris, T.B., Ferrucci, L. (2010). 

Joint association of obesity and metabolic syndrome with incident mobility 

limitation in older men and women-results from the Health, Ageing, and Body 

Composition Study. The Journals of Gerontology. Series A, Biological Sciences 

and Medical Sciences 65:1 (84-92). 

 

Stewart, R., & Liolitsa, D. (1999). Type 2 diabetes mellitus, cognitive impairment and 

dementia. Diabet Med 16:93–112. 

 

Stineman, M.G., Maislin, G., & Williams, S.V. (1993). Applying quantitative methods 

to the prediction of full functional recovery in adult rehabilitation patients. Arch 

Phys Med Rehabil. 74:787e795. 

 

Strachan, M.W.J., Deary, I.J., Ewing, F.M.E., & Friere, B.M. (1997). Is type II diabetes 

associated with an increased risk of cognitive dysfunction? Diabetes Care 20:438–

445. 

 

Stuck, A.E., Walthert, J.M., Nikolaus, T., Bula, C.J., Hohmann, C., & Beck, J.C. 

(1999). Risk factors for functional status decline in community-living elderly 

people: a systematic literature review. Social Science and Medicine 48:445–469.  

 

Studenski, S., Perera, S., Patel, K., Rosano, C., Faulkner, K., Inzitari, M., & et al. Gait 

speed and survival in older adults. JAMA. 305(1):50–8. 

 

Studenski, S., Perera, S., Wallace, D., Chandler, J.M., Duncan, P.W., Rooney, E., Fox, 

M., and Guralnik, J.M. (2003). Physical performance measures in the clinical 

setting. Journal of the American Geriatric Society, 51, 314-322. 

Univ
ers

ity
 of

 M
ala

ya



 

 

 226 

 

Sun, J., Kanagawa, K., Sasaki, J., Ooki, S., Xu, H., & Wang L (2015). Tai chi improves 

cognitive and physical function in the elderly: a randomized controlled trial. J. 

Phys. Ther. Sci. 27:1467-1471. 

 

Svege, I., Kolle, E., & Risberg, M.A. (2012). Reliability and validity of the Physical 

Activity Scale for the Elderly (PASE) in patients with hip osteoarthritis. BMC 

Musculoskelet Disord. 13:26. 

 

Syddall, H., Cooper, C., Martin, F., Briggs, B., & Saye A (2003). Is grip strength a 

useful single marker of frailty? Age and ageing 32(6):650-6. 

 

Szklo, M. (1998). Population-based cohort studies. Epidemiol Rev. 20:81-89. 

 

Tambs K. (2004). Moderate effect of hearing loss on mental health and subjective well-

being: Result from the Norld-Trondelag Hearing Loss Study. Psychosom Med. 

66(5):776-82. 

 

Tang, Z., Wang, H.X., Meng, C., Wu, X.G., Ericsson, K., Winblad, B., Pei, J.J. (1999). 

The prevalence of functional disability in activities of daily living and instrumental 

activities of daily living among elderly Beijing Chinese. Archieves of Gerantology 

and Geriatrics 29 (1999):115-125. 

 

Tas, U., Verhagen, A., Bierma-Zeinstra, S., Hofman, A., Odding, E., Pols, H., Koes, B. 

(2007). Incidence and risk factor of disability in the elderly: the Rotterdam Study. 

Prev Med 44(3):272-278. 

 

Tas, U., Verhagen, A., Bierma-Zeinstra, S., Odding, E., & Koes, B. (2007a).  Prognostic 

factors of disability in older people: a systematic review. Br J Gen Pract 

57(537):319-323. 

 

Taylor, M.G., & Lynch, S.M. (2004). Trajectories of impairment, social support, and 

depressive symptoms in later life. J Gerontol B Psychol Sci Soc Sci 59: S238–246. 

 

Taylor, M.G., Lynch, S.M. (2004). Trajectories of impairment, social support, and 

depressive symptoms in later life. J Gerontol B Psychol Sci Soc Sci 59: S238–246. 

 

Teh, E.E., & Che Ismail, H. (2004). Validation of Malay Version of Geriatric 

Depression Scale among Elderly Inpatients. Retrieved from 

http://www.priory.com/psych/MalayGDS.htm. 

 

Teixeira-Leite, H., & Manhaes, A.C. (2012). Association between functional alterations 

of senescence and senility and disorders of gait and balance. Clinics (Sao Paulo). 

67(7):719–29. 

 

Thal, D.R., Del Tredici, K., & Braak, H. (2004). Neurodegeneration in normal brain 

ageing and disease. Sci Ageing Knowledge Environ. 2004(23):e26. 

 

Thevi, T., Basri, M., & Reddy S.C. (2012). Prevalence of eye diseases and visual 

impairment among the rural population- a case study of Temerloh Hospital. 

Malaysian Family Physician Volume 7, Number 1. 

 

Univ
ers

ity
 of

 M
ala

ya

http://www.priory.com/psych/MalayGDS.htm


 

 

 227 

Tinetti, M. (1986). Performance-oriented assessment of mobility problems in elderly 

patients. Journal of the American Geriatrics Society 34(2):119-126. 

 

Tolea, M.I., Costa, P.T., Terracciano, A., Griswold, M., Simonsick, E.M., Najjar, S.S., 

& et al. Sex-specific correlates of walking speed in a wide age-ranged population. J 

Gerontol B Psychol Sci Soc Sci. 65B(2):174–84. 

 

Tolea, M.I., Morris J.C., & Galvin, J.E. (2015). Longitudinal associations between 

physical and cognitive performance among community-dwelling older adults. PLoS 

One. 10(4): e0122878. 

 

Tomioka, H., Sekiya, R., Nishio, C., & et al. (2014).  Impact of smoking cessation 

therapy on health related quality of life. BMJ Open Resp Res 2014;1:e000047. 

doi:10.1136/bmjresp-2014-000047. 

 

Tun, P.A., McCoy, S., & Wingfield, A. (2009). Ageing, hearing acuity, and the 

attentional costs of effortful listening. Psychol Ageing. 24:761–766.  

 

Uchino, B.N. (2006). Social support and health: a review of physiological processes 

potentially underlying links to disease outcomes. J Behav Med. 29:77–387. 

 

Unit Penyelarasan Projek JPBDSM (2013). Rancangan Tempatan Daerah, RTD Kuala 

Pilah 2020. Retrieved from 

http://www.townplan.gov.my/download/Rancangan%20Pemajuan/2013/Status%20

Kemajuan%20Rancangan%20Tempatan%20Daerah_April2013.pdf. 

 

United Nations (1983). Vienna International Plan of Action on Aging. Retrieved from 

http://www.un.org/es/globalissues/ageing/docs/vipaa.pdf. 

 

United Nations (2013). World Population Prospects: 2012 Revision, June 2013. 

Retrieved from http://esa.un.org/unpd/wpp/index.htm. 

 

Valtorta, N.K., & Hanratty, B. (2013). Socioeconomic variation in the financial 

consequences of ill health for older people with chronic diseases: a systematic 

review. Maturitas 74(4):313–33. 

 

van Dijk, E.J., Breteler, M.M., Schmidt, R., Berger, K., Nilsson, L.G., Oudkerk, M., & 

et al. (2004). The association between blood pressure, hypertension, and cerebral 

white matter lesions: cardiovascular determinants of dementia study. Hypertension. 

44:625-30. 

 

van Gool, C.H., Kempen, G.I.J.M., Penninx, B.W.J.H., Deeg, D.J.H., Beekman, A.T.F., 

& van Eijk, J.T.M. (2005). Impact of depression on disablement in late middle aged 

and older persons: results from the Longitudinal Ageing Study Amsterdam. Social 

Science and Medicine 60:25–36.  

 

Vanderhorst, R.K., & McLaren, S. (2005). Social relationships as predictors of 

depression and suicidal ideation in older adults. Ageing Ment Health 9: 517–525. 

 

Vanderhorst, R.K., McLaren, S. (2005). Social relationships as predictors of depression 

and suicidal ideation in older adults. Ageing Ment Health 9: 517–525. 

 

Univ
ers

ity
 of

 M
ala

ya

http://www.townplan.gov.my/download/Rancangan%20Pemajuan/2013/Status%20Kemajuan%20Rancangan%20Tempatan%20Daerah_April2013.pdf
http://www.townplan.gov.my/download/Rancangan%20Pemajuan/2013/Status%20Kemajuan%20Rancangan%20Tempatan%20Daerah_April2013.pdf


 

 

 228 

Vellas, B.J., Wayne, S.J., Romero, L.J., & et al. (1997). Fear of falling and restriction of 

mobility in elderly fallers. Age Ageing 26:189-93. 

 

Verbrugge, L.M., & Jette, A.M. (1994). The disablement process. Social Science & 

Medicine, 38, 1-14. 

 

Verbrugge, L.M., Lepkowski, J.M., & Imanaka, Y. (1989). Comorbidity and its impact 

on disability. MilbankQ. 67:450-484. 

 

Verdijk, L. B., Snijders, T., Beelen, M., Savelberg, H. H., Meijer, K., Kuipers, H., & 

Van Loon, L. J. (2010). Characteristics of muscle fiber type are predictive of 

skeletal muscle mass and strength in elderly men. Journal of the American 

Geriatrics Society, 58(11), 2069–2075. 

 

Wade, D.T., & Collin, C (1988). The Barthel ADL Index: A standard measure of 

physical disability? Disability & Rehabilitation 10(2):64-67. 

 

Wahl, H.W., Fange, A., Oswald, F., Gitlin, L.N., Iwarsson, S. (2009). The home 

environment and disability-related outcomes in ageing individuals: What is the 

empirical evidence? The Gerantologist 49 (3): 355-367. 

 

Wald, H.L. (2012). Prevention of Hospital-Acquired Geriatric Syndromes: Applying 

Lessons Learned from Infection Control. JAGS 60, 364-366. 

 

Walter-Ginzburg, A., Guralnik, J.M., Blumstein, T., & et al. (2001). Assistance with 

personal care activities among the old-old in Israel: a national epidemiological 

study. J Am Geriatr Soc. 49:1176e1184. 

 

Wan Ahmad, W.I., Ismail Z. (2011). Population Ageing and Religious Participation 

among Rural Elderly in Terengganu, Malaysia. Journal of US-China Public 

Administration, ISSN 1548-6591 September Vol. 8, No. 9, 968-977. 

 

Wang, H., Chen, K., Pan, Y., Jing, F., & Liu, H. (2013). Associations and Impact 

Factors between Living Arrangements and Functional Disability among Older 

Chinese Adults. PLoS ONE 8(1): e53879. doi:10.1371/journal.pone.0053879. 

 

Ware, J., Kosinski, M., & Keller, S.D. (1996). A 12-Item Short-Form Health Survey: 

Construction of scales and preliminary tests of reliability and validity. Med Care. 

1996; 34:220–233.  

 

Washburn, R.A., Smith, K.W., Jette, A.M., & Janney, C.A. The physical activity scale 

for the elderly (PASE): development and evaluation. J Clin Epidemiol. 

1993;46:153-162. 

 

Watson, N.L., Rosano, C., Boudreau, R.M., Simonsick, E.M., Ferrucci, L., Sutton-

Tyrrell, K., & et al. (2010). Executive function, memory, and gait speed decline in 

well-functioning older adults. J Gerontol A Biol Sci Med Sci. 65(10):1093–100. 

 

Wray, L.A., Blaum, C.S. (2001). Explaining the role of sex on disability: a  population-

based study. Gerontologist 41:499e510. 

 

Univ
ers

ity
 of

 M
ala

ya



 

 

 229 

Wearing, S.C., Hennig, E.M., Byrne, N.M., Steele, J.R., & Hills, A.P. (2006). The 

biomechanics of restricted movement in adult obesity. Obes Rev. 7(1):13e24. 

 

Wiener, J.M., Hanley, R.J., Clark, R., & et al. (1990). Measuring the activities of daily 

living: Comparisons across national surveys. J Gerontol. 45:S229–S237.  

 

Williams, E. D., Tillin, T., Whincup, P., Forouhi, N. G., & Chaturvedi, N. (2012). 

Ethnic Differences in Disability Prevalence and Their Determinants Studied over a 

20-Year Period: A Cohort Study. PLoS ONE, 7(9). 

 

Williamson, J., Stokoe, I.H., Gray, S., Fisher, M., Smith, A.. McGhee, A., & 

Stephenson, E. (1964). Old people at home: their unreported needs. Lancet. 1:1117-

20. 

 

Willis, B.L., Gao, A., Leonard, D., Defina, L.F., & Berry, J.D. (2012). Midlife fitness 

and the development of chronic conditions in later life. Arch Intern Med 172:1333-

40. 

 

Wingfield, A., Tun, P.A., & McCoy, S.L. (2005) Hearing impairment in older 

adulthood—what it is and how it interacts with cognitive performance. Curr Dir 

Psychol Sci. 14:144–148. 

 

Wong, Y.S., & Verbrugge, L.M. (2009). Living alone: elderly Chinese Singaporeans. 

Journal of Cross-Cultural Gerontology 3: 209–224. 

 

World Health Organisation (WHO) 2003. What are the main risk factors for disability in 

old age and how can disability be prevented? Retrieved from: 

http://www.euro.who.int/document/E82970.pdf). 

 

World Health Organisation (WHO) 2012. Health statistics and health information 

systems. Definition of an older or elderly person. Retrieved from 

http://www.who.int/healthinfo/survey/ageingdefnolder/en/index.html. 

 

World Health Organisation (WHO) Global Report: Mortality Attributable to Tobacco. 

2012. Retrieved from 

http://whqlibdoc.who.int/publications/2012/9789241564434_eng.pdf . 

 

World Health Organisation (WHO). Active ageing: a policy framework. World Health 

Organisation; Geneva: 2002.  

 

World Health Organization (WHO) 2001. Sedentary lifestyle: a global public health 

problem. In Geneva, Switzerland: WHO; 2001. 

http://www.who.int/hpr/physactiv/sedentary.lifestyle.shtml 

 

World Health Organization (WHO) 2004. Global Burden of Disease Project. Retrieved 

from www.who.int/evidence/bod. 

 

World Health Organization (WHO) 2006. International Classification of Functioning, 

Disability and Health. Retrieved from http://www.who.int/classifications/icf/en. 

 

Univ
ers

ity
 of

 M
ala

ya

http://www.euro.who.int/document/E82970.pdf
http://www.euro.who.int/document/E82970.pdf
http://www.euro.who.int/document/E82970.pdf
http://www.who.int/healthinfo/survey/ageingdefnolder/en/index.html
http://www.who.int/hpr/physactiv/sedentary.lifestyle.shtml
http://www.who.int/evidence/bod
http://www.who.int/classifications/icf/en


 

 

 230 

Wu, S.C., Leu, S.Y., Li, C.Y. (1999). Incidence of and predictors for chronic disability 

in activities of daily living among older people in Taiwan. J Am Geraitr Soc 

Sep;47(9):1082-6. 

 

Wu, Y., Huang, H., Wu, B., McCrone, S., & Lai, H. (2007). Age distribution and risk 

factors for the onset of severe disability among community-dwelling older adults 

with functional limitations. Journal of Applied Gerontology, 26(3), 258–273. 

 

Yesavage, J.A., Brink, T.L., Rose, T. L., Lum, O., Huang, V., Adey, M., & et al. (1983). 

Development and validation of a geriatric depression screening scale: a preliminary 

report. Journal of Psychiatric Research, 17, 37-49. 

 

Zarina, Z.A., Zahiruddin, O., & Che Wan, A.H. (2007). Validation of Malay Mini 

Mental State Examination. Malaysian Journal of Psychiatry 16(1). 

 

Zawawi, R. (2013). Active Ageing in Malaysia. Presentation at The Second Meeting of 

The Committee on ―International Cooperation On Active Ageing‖, July 19, 2013, 

Tokyo, Japan. Retrieved from 

http://www.mhlw.go.jp/stf/shingi/2r98520000036ylaatt/2r98520000036yql_1.pdf. 

 

Zunzunegui, M.V., Rodriguez-Laso, A., Otero, A. &  et al.(2005). Disability and social 

ties: comparative findings of the CLESA study. Eur J Ageing 2005; 2: 40–7. 

 

 

 

 

 

 

 

Univ
ers

ity
 of

 M
ala

ya

http://www.mhlw.go.jp/stf/shingi/2r98520000036ylaatt/2r98520000036yql_1.pdf


 

 

 231 

LIST OF PUBLICATIONS AND PAPERS PRESENTED 

 

Type Title Journal/Venue Status 

Conference 

Presentation 

The Physical Activity 

Scale for Elderly 

(PASE): Validity and 

Reliability among 

Community Dwelling 

Elderly in Malaysia 

46
th

 Asia Pacific 

Conference of Public 

Health in Kuala Lumpur 

on October 2014 

Oral 

presentation  

Publication 

 

The Physical Activity 

Scale for Elderly 

(PASE): Validity and 

Reliability among 

Community Dwelling 

Elderly in Malaysia 

Asia Pacific Journal of 

Public Health 
Published 

Conference 

Presentation 

 

Prevalence and correlates 

of tobacco smoking 

habits among community 

dwelling elderly in 

Malaysia 

Kuala Lumpur Nicotine 

Addiction International 

Conference on 23 April 

and 24 April 2015. 

Poster 

Presentation 

(Awarded for 

best poster 

presentation) 

Conference 

Presentation 

 

Validity and reliability 

assessment of Duke 

Social Support Index 

(DSSI) among 

community dwelling 

elderly in Malaysia. 

National Geriatric 

Conference in Kuala 

Lumpur 

Poster 

Presentation 

Conference 

Presentation 

 

Prevalence and correlates 

of functional limiation 

and physical disability 

among community 

dwelling elderly in 

Malaysia 

5
th

 International Public 

Health Conference in 

Kuala Lumpur 

Poster 

Presentation 

Conference 

Presentation 

 

Subtypes of physical 

disabilty among 

community dwelling 

elderly in Malaysia 

4
th

 Asia Pacific 

Conference on Public 

Health in Kuantan 

Oral 

Presentation 

(Awarded for 

best oral 

presentation) 

Conference 

Presentation 

 

Incidence and risk 

factors of functional 

limiation and physical 

disability among 

community dwelling 

elderly in Malaysia 

6
th

 International Public 

Health Conference in TH 

Hotel 

 

 

Poster 

Presentation  

(Awarded for 

third place 

poster 

presentation) 

 

Univ
ers

ity
 of

 M
ala

ya




