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ABSTRACT 

 

RISK OF FALLS AND ITS ASSOCIATION WITH BODY MASS INDEX, 

BODY COMPOSITION, PHYSICAL ACTIVITY AND HEALTH STATUS 

AMONG COMMUNITY-DWELLING ELDERLY RESIDENTS IN FLAT 

PPR KUALA LUMPUR 

 

JENNY HII AI NA 

 

Falls often resulted in severe injuries and hospitalisation, but there were limited studies 

that focused on risk of falls and its associated factors among community-dwelling 

elderly in the local context specially body composition and health status. Thus, the 

study was conducted to study the risk of falls and its association with body mass index, 

body composition, physical activity and health status among community-dwelling 

elderly residents. This cross-sectional study recruited 97 community-dwelling elderly 

from flat PPR Kuala Lumpur through simple random sampling. The proportion of falls, 

demographic characteristics and health status were assessed using self-developed 

questionnaires while body mass index and body composition using anthropometric 

measurement; physical activity level using PASE-Malay version and risk of falls using 

Berg Balance Scale. The data was analysed using SPSS IBM version 25. The mean 

age of the respondents was 68.04 + 5.54 years old ranging from 60 to 81 years old. 

Around 7.2% experienced falls within past 6 months and 14.4% have high risk of falls. 

The mean BMI score of participants was 28.49 + 5.02 kg/m2. The mean values for 

skeletal muscle percentage, subcutaneous fat percentage and handgrip strength were 

21.22 + 3.51 %, 31.61 + 6.64 % and 13.03 + 6.53 kg respectively. Approximately 19.6% 

participants had a low physical activity level, 30% did not have chronic disease, and 

33% did not take chronic disease medication. There were significant associations 

found between demographic characteristics specifically age (r=-0.407, p=0.0001), 

ethnicity (p=0.001) and educational level (p=0.003) with risk of falls. Skeletal muscle 

percentage (r=0.204, p=0.045) and handgrip strength (r=0.394, p=0.0001) had weak 

and medium positively correlated with risk of falls respectively, while no significant 

correlation between subcutaneous fat percentage, physical activity level and body 

mass index with risk of falls. Hearing impairment significantly associated with risk of 

falls (p=0.020). In conclusion, fall-related education and exercise to increase muscle 

strength might be necessary to reduce risk of falls among community dwelling elderly.  
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ABSTRAK 

 

RISIKO JATUH DAN PERKAITANNYA DENGAN INDEKS JISIM BADAN, 

KOMPOSISI BADAN, AKTIVITI FIZIKAL DAN STATUS KESIHATAN 

DALAM KALANGAN WARGA EMAS DI FLAT PPR, KUALA LUMPUR 

 

JENNY HII AI NA 

 

Jatuh sering mengakibatkan kecederaan teruk dan kemasukan ke hospital, tetapi kajian 

yang memfokuskan kepada risiko terjatuh dan faktor yang berkaitan dengannya dalam 

kalangan warga emas di flat PPR dalam konteks tempatan khususnya komposisi badan 

dan status kesihatan masih sangat terhad. Justeru, kajian ini bertujuan untuk mengkaji 

risiko jatuh dan perkaitannya dengan indeks jisim badan, komposisi badan, aktiviti 

fizikal dan status kesihatan dalam kalangan warga emas di flat PPR Kuala Lumpur. 

Kajian keratan rentas ini melibatkan 97 warga emas dari flat PPR Kuala Lumpur 

melalui persampelan rawak mudah. Perkadaran jatuh, ciri demografi dan status 

kesihatan diperoleh melaui soal selidik kendiri manakala indeks jisim badan dan 

komposisi badan dinilai melalui pengukuran antropometrik. Tahap aktiviti fizikal dan 

risiko jatuh dinilai menggunakan PASE versi Melayu dan Skala Imbangan Berg. 

Semua data dianalisis menggunakan SPSS IBM versi 26. Purata umur responden ialah 

68.04 + 5.54 tahun melingkumi umur 60 sehingga 81. Terdapat 7.2% yang mengalami 

jatuh dalam tempoh 6 bulan lalu dan 14.4% mempunyai risiko jatuh yang tinggi. 

Purata skor BMI peserta ialah 28.49 + 5.02 kg/m2. Nilai min bagi peratusan otot rangka, 

peratusan lemak subkutan dan kekuatan genggaman masing-masing ialah 21.22 + 

3.51 %, 31.61 + 6.64 % dan 13.03 + 6.53 kg. Sebanyak 19.6% peserta mempunyai 

tahap aktiviti fizikal yang rendah, 30% tidak mempunyai penyakit kronik, dan 33% 

tidak mengambil ubat penyakit kronik. Terdapat perkaitan yang signifikan antara ciri 

demografi khususnya umur (r=-0.407, p=0.0001), etnik (p=0.001) dan tahap 

pendidikan (p=0.003) dengan risiko jatuh. Peratusan otot rangka (r=0.204, p=0.045) 

dan kekuatan genggaman (r=0.394, p=0.0001) mempunyai kolerasi positif yang lemah 

dan sederhana dengan risiko jatuh, manakala tiada korelasi yang ketara ditemui antara 

peratusan lemak subkutan, aktiviti fizikal tahap dan indeks jisim badan dengan risiko 

terjatuh. Kecacatan pendengaran dikaitkan secara signifikan dengan risiko jatuh dalam 

kalangan warga emas (p=0.020). Kesimpulannya, pendidikan berkaitan dengan jatuh 

dan senaman untuk meningkatkan kekuatan otot adalah penting untuk mengurangkan 

risiko jatuh dalam kalangan warga emas. © C
OPYRIG

HT U
PM
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

Widely, elderly and older adults were defined as those aged over 65 years old. 

Elderly between the ages of 65 to 74 were defined as “early elderly” while those over 

the age of 75 was defined as “late elderly” (Orimo et al., 2006). However, since 

Malaysia was still considered as a young nation, the Malaysian government adopted 

“individuals chronologically aged 60 years and above” as the definition of elderly or 

senior citizens as stated in Public Service Delivery and Local Government Malaysia. 

Globally, there were approximately 703 million of elderly that exceed the age of 65 in 

2019 and the number was predicted to increase to 1.5 billion in 2050, in which Eastern 

and Southeast Asia show the greatest increase (Department of Economic and Social 

Affairs, 2019). Meanwhile, the World Health Organisation (2021) made predictions 

whereby the total number of elderlies aged over 60 would increase to 1.4 billion by 

2030 and 2.1 billion by 2050. According to the Department of Statistics Malaysia 

(2021), Malaysia showed an increase from 3.5 million in 2020 to 3.6 million of elderly 

in 2021 which accounted for 11.2% of total population in Malaysia. The Department 

of Statistics had shown that the total population of elderly in Malaysia increased from 

5.7% in 1970 to 11.1% in 2020 and would continue to double to 19.8% in 2040 

(Mutalib et. al., 2020), indicating that elderly population would make up 1/5 of the 

Malaysian population in 2040.  

Population ageing was defined as increased life expectancy and decreased 

fertility rate that occurred simultaneously with a broad range of changes among social 

and economic sectors such as the demographic characteristics and the development 

and shift in economics (United Nations, 2021). Population ageing had become a very 
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challenging issue globally as increased life expectancy meant lengthening health care 

duration and raise in economic burden since elderly which were more susceptible to 

diseases generally live longer (Worapanwisit et al., 2018). Population ageing 

definitely raised financial burden on the elderly health and overall support system but 

well-chosen strategies and plans could avoid macroeconomic decline in one country 

(Department of Economic and Social Affairs, 2019). 

Community-dwelling elderly were defined as those aged over 60 and living 

alone (Steultjens et. al., 2004).  Community-dwelling also meant “individuals who live 

in a private residence, which could include a retirement community, but not a personal 

care home or government-funded supportive housing” (Chateau et al., 2019). 

Community-dwelling was also defined as living in the community outside of nursing 

homes or other government charity homes (Chi et al., 2019). Community-dwelling 

elderly were a special group that required extra care to live a convenient and quality 

life since they were more prone to health care issues and suffered from a variety of 

diseases (Steultjens et. al., 2004). A cohort study on community-dwelling elderly in 

Manitoba concluded this population as a group associated with higher levels of 

depression, anxiety and disease risk such as hypertension and diabetes (Chateau et al., 

2019). National Institute of Health Malaysia (2018) had recorded a higher proportion 

of pre-elderly aged 50-59 living alone, indicating a higher number of elderlies that 

might be living alone in the future. 

The burden on one country increased along with the growing population of 

elderly. Some of the leading causes of injuries and death among elderly that led to 

economic and health care system burden were non-communicable diseases such as 

ischemic heart attack (WHO, 2021; Department of Statistics Malaysia, 2020), chronic 

obstructive respiratory diseases (Burney et al., 2015) and unintentional accidents or 
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injuries especially falls (Kramarow et al., 2015; Mack et al., 2013). Falls had been 

proven as the second leading cause of death globally whereby elderly was the group 

that was being affected the most (WHO, 2021). 

Fall was defined as “an event which results in a person coming to rest 

inadvertently on the ground or floor or other lower level” (WHO, 2021). There were 

a broad range of types of falls where three common classification of falls were 

anticipated falls, unanticipated falls and accidental falls (The Royal Children’s 

Hospital Melbourne, 2017). Fall was more commonly occurring among the elderly 

and had become one of the main leading factors to catastrophic injuries and even death 

(WHO, 2021). Falls in elderly commonly resulted from poor body balance, weak 

muscle strength, vision impairment and common long term age-related complications 

(NHS, 2021). According to Centers for Disease Control and Prevention (2020), rates 

of death due to falls in older adults increased 30% in 10 years from 2009 to 2018. The 

outcomes of falls among elderly were tremendous as it affects elderly physically in a 

variety forms of fractures, bruises, injuries and physiological impacts such as death as 

well as other complications characterised by dislocations, hematoma and sprain 

(Terosso et al., 2013). Almost all of the falls among elderly resulted in physical 

consequences (Worapanwisit et al., 2018). 

High prevalence of falls ranging from 16 to 40% was found among the 

community-dwelling adults all over the world (Carrasco et al., 2019; Kim et al., 2020; 

Lee at al., 2020; Lee et al., 2021; Qian et al., 2020; Tsai et al., 2020; Woranpawisit et 

al., 2018). On the other hand, few studies on falls and community-dwelling elderly in 

Malaysia recorded approximately 20% of falls, which generally lower as compared to 

other countries (Alex et al., 2017; Ooi et al., 2021; Singh et al., 2019; Yeong et al., 

2016). As a consequence, falls among elderly were correlated with higher mortality 
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and morbidity; hence, it required higher healthcare cost to support the elderly health 

care system and the recovery (Soriano et al., 2008; WHO, 2008). Enormous amount 

of medical cost up to billions was required for both fatal and non-fatal falls among 

elderly (Florence et al., 2018).  

 

1.2 Problem Statement 

Nowadays, people had a longer life expectancy due to improvement in the 

health sector (WHO, n.d.). Our world was experiencing population ageing 

continuously but the ageing progress had been the fastest among a few regions 

including Southeast Asia (Department of Economic and Social Affairs, United 

Nations, 2019; Department of Economic and Social Affairs, 2019). According to the 

World Health Organization (2021), the numbers of elderly would increase 10% from 

12% in 2015 to 22% in 2050 and the numbers of elderly would be greater than children 

aged below 5 by 2020. Statistics from the Department of Statistics Malaysia indicates 

that Malaysia was expected to have approximately 6 million of elderly by the year of 

2030, which was 15% out of the total Malaysia population (Mutalib et al., 2020). 

Ageing phenomenon was described as humanity's triumph and society’s challenge 

where the size and proportion of the elderly population was growing bigger (WHO, 

2008). It was the result of reduced fertility, declined mortality and increased life 

expectancy. 

However, population ageing had continued to become the biggest concern 

worldwide as elderly populations were prone to illness due to irreversible decline of 

mental and physical capacity to fight infection (WHO, 2021). Fall was a very common 

yet fatal issue among elderly. Falls led to severe complications such as bone fractures, 

severe injuries and even death (Ambroce et al., 2015; Joyce et al., 2020; Muangpaisan 
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et al., 2015; WHO, 2008; WHO, 2021). The second leading cause of unintentional 

injury and death was falls which impacted the elderly aged over 60 years old the most 

(WHO, 2008). Hence, fall among elderly had become a big issue as Malaysia was 

going to be an aged nation in 2030 according to an information sheet released by the 

Ministry of Women, Family and Community Development (2017).  

Research on prevalence and risk factors of falls among community-dwelling 

elderly were done massively all over the world (Salari et al., 2022). Nevertheless, 

despite the commonality of falls among elderly, the study pertaining to the prevalence 

and risk factor of falls in Southeast Asia and Malaysia was very limited (Kioh & 

Rashid, 2018). A study on demographic, health and environmental factors with falls 

in Thailand showed prevalence of 1 out of 4 community-dwelling elderly with falls 

(Worapanwisit et al., 2018). The prevalence of falls in elderly from previous studies 

in Malaysia ranged from 30% to 32.8% (Ghazi et al., 2017; Kioh & Rashid, 2018; 

Joyce et al., 2020, Sahril et al., 2020). However, there was limited study that focused 

on the occurrence of falls and the factors associated with risk of falls among the 

community-dwelling elderly in Malaysia. 

There was a wide difference between the results of two studies conducted on 

prevalence of falls among community-dwelling elderly in Malaysia. A cross sectional 

study conducted at Perak, Malaysia which studied the relationship between age, 

gender, ethnicity, income, physical activity level, living arrangement, number of 

comorbidities and medications used revealed very low risk of falls (4.07%) (Yeong et 

al., 2016). On the other hand, another study conducted in Malaysia on associated 

factors of falls found 21.5% of falls prevalence among community-dwelling elderly 

(Goh et al., 2021). Therefore, more studies were needed to identify the prevalence of 

falls which could represent Malaysia elderly population. Nevertheless, the study of 
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risk of fall and its associated factors among community-dwelling elderly remained 

scarce and limited. As support, there were only two out of a few studies on community-

dwelling elderly in Malaysia which found significant association between gender, 

living arrangement, ethnicity and marital status with risk of falls (Ooi et al., 2021; 

Yeong et al., 2016). 

Elderly posture and body balance were affected by body mass index (BMI) 

whereby higher BMI classification led to lower control over balance which resulted in 

higher rate of fall (Dutil et al., 2012). A study in Malaysia showed that lower BMI was 

observed among community-dwelling elderly (Goh et al., 2021). Another literature 

research on obesity and falls in elderly generally revealed that higher BMI was related 

to poor postural balance that leads to higher risk of fall (Tan, 2019). Yet, detailed 

studies that revealed the relationship of BMI and risk of falls among community-

dwelling elderly in Malaysia remained scarce and limited. Similarly, body 

composition such as body fat and muscle which were known to be associated with risk 

of falls among the community dwelling elderly but there were very limited to no local 

study that revealed the exact mechanism and relationship among Malaysians 

community dwelling elderly and risk of falls. As evidence, there were very limited 

local studies reviewing the relationship between BMI and body composition such as 

muscle strength and fat percentage with risk of fall among community-dwelling 

elderly (Jais et al., 2019; Ooi et al., 2021; Singh et al., 2019; Tan et al., 2019). 

Physical activity level (PAL) can strengthen muscles among elderly which 

resulted in greater body postural control and equilibrium (Bianchi et al., 2020). 

Similarly, there was limited studies that study the association between risk of falls 

among community-dwelling older adults and physical activity level in local study. 

Furthermore, even though there are a few local studies that observed the association 
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between diseases such as diabetes, osteoporosis, vision and hearing problem and 

respiratory illness (Ghazi et al., 2017; Joyce et al., 2020; Kioh & Rashid, 2018; Sahril 

et al., 2020), there was no exclusive local study on health status with risk of fall among 

community-dwelling elderly. There was only one local study specifically focused on 

health status with risk of falls among community-dwelling elderly Malaysia, which 

revealed diabetes, arthritis and poor self-rated health as the independent risk factors 

for falls (Singh et al., 2019). Hence, more studies to reveal the relationship between 

certain diseases and medications on risk of fall among community-dwelling elderly in 

Malaysia was needed. 

To my knowledge, there was limited number of local studies that focus on 

prevalence and factors associated with risk of falls among the community-dwelling 

elderly. Hence, it was crucial to understand the risk factors associated with falls among 

community-dwelling elderly to develop a well-planned intervention and strategies to 

lower the falls, falls related injuries and relative health care cost among community-

dwelling elderly. Therefore, this study aimed to explore the prevalence and body mass 

index, body composition, physical activity level and health status with risk of falls 

among community-dwelling elderly in flat PPR Kuala Lumpur.  

Research Questions: 

1. What is the prevalence of falls among community dwelling elderly residents 

in flat PPR Kuala Lumpur? 

2. Are there any associations between demographic characteristics, body mass 

index, body composition, physical activity and health status with risk of falls 

among community-dwelling elderly residents in flat PPR Kuala Lumpur? 
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1.3 Significance of the Study 

This study was significant for Malaysia that was undergoing active ageing 

currently to become an ageing nation and the common health concern of falls among 

the community-dwelling elderly. Thus, the proposed study would be conducted at the 

flat PPR Kuala Lumpur to examine the prevalence and the association of BMI, body 

composition, physical activity and health status with the risk of falls among 

community-dwelling elderly. This study involved the participation of community-

dwelling elderly residents to provide data pertaining to falls prevalence, BMI, body 

composition, physical activity, health status and risk of falls to assess the relationship 

of risk factors involved with falls among community-dwelling elderly. Since there 

were very limited studies about falls among community dwelling elderly in Malaysia, 

this study was important to fill up the gap in existing studies. Moreover, this study 

might increase understanding and public awareness on falls issues among elderly to 

establish better intervention to reduce risk of falls that may be severe and fatal. 

Other than that, all the findings obtained from this study could be used as the 

baseline information for future research in the theme of falls. This study aimed to 

promote and encourage more research pertaining to factors associated with risk of falls 

among elderly to gain attention from the public to develop models and intervention 

programs for the elderly. It was also crucial to understand the epidemiology of falls 

among elderly to minimise the serious consequences pertaining falls and the health 

care cost required to treat injurious falls. Subsequently, we could promote better health 

status and life quality among elderly in Malaysia and reduce health and economic 

burden.  
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1.4 Research Objectives 

General Objective: 

To explore prevalence of falls and the association of body mass index, body 

composition, physical activity and health status with risk of falls among community-

dwelling elderly residents in flat PPR Kuala Lumpur.  

Specific Objectives: 

1. To identify the prevalence of falls among community-dwelling elderly 

residents in flat PPR Kuala Lumpur. 

2. To determine the demographic characteristics, body mass index, body 

composition, physical activity and health status with risk of falls among 

community-dwelling elderly residents in flat PPR Kuala Lumpur.  

3. To determine the association of demographic characteristics, body mass index, 

body composition, physical activity and health status with risk of falls among 

community-dwelling elderly residents in flat PPR Kuala Lumpur.  

 

1.5 Research Hypothesis 

There was significant association between demographic characteristics, body mass 

index, body composition, physical activity and health status with risk of falls among 

community-dwelling elderly residents in flat PPR Kuala Lumpur. 
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1.6 Conceptual Framework 

Figure 1 showed the conceptual framework of the study with the title prevalence of 

falls and the association of body mass index, body composition, physical activity and 

health status with risk of falls among community-dwelling elderly residents in flat 

PPR Kuala Lumpur (Ooi et al., 2021; Yeong et al., 2016). Based on this framework, 

demographic characteristics, body mass index, body composition, physical activity 

and health status were the risk factors of falls among community-dwelling elderly.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© C
OPYRIG

HT U
PM



  

11 
 

Figure 1.1 

Conceptual Framework 

Conceptual Framework:  
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Risk of Falls among Community-Dwelling Elderly 

Falls had been defined as the unexpected event happening to a person where 

they came to the ground or any other lower level accompanied with or without loss of 

consciousness as shown in the clinical guidelines on fall prevention from The Royal 

Children’s Hospital Melbourne (2017).  Fall was mostly unintended events due to 

complicated interchange aspects such as the functional and medical decline or the 

environment and social factors (Currie, 2008). 

There were a lot of studies that study and investigate the prevalence of falls 

among elderly in different settings and countries. A meta-analysis and systematic 

review conducted on 37 studies in Brazil by Filho et al. (2019) found a different range 

of prevalence of falls among healthy elderly across different periods of time. The 

prevalence of falls among the elderly in Brazil ranged from 21.5% to 53% for 6-

months studies and 6.5% to 46.9% among 12-months studies respectively. The huge 

gap difference of prevalence between the studies might be due to unstandardised 

prevalence measurement and different regional development. Hence, it was crucial to 

include the same assessment tool to get standard comparable results that benefits the 

future studies. However, the concluded mean prevalence of 27% from this study, was 

similar to results of 28.4% and 28.3% found in the cross-sectional study conducted at 

Ethopia (Janakiraman et al., 2019) and another study at China (Huang et al., 2015), 

respectively. 

There were also studies conducted to study the prevalence of falls among 

community-dwelling elderly for three different years to compare the trends and 

changes. Kim et al. (2020) found prevalence of falls in Korea showed a general 
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reduction of 5.3% from 21.2% in 2011 to 15.9% in 2017. Another similar study 

conducted in Taiwan observed similar trends of reduction (4.8%) in prevalence of fall, 

which lowered from 21.3% in 2005 to 16.5% in 2013 (Tsai et al., 2020). The reduction 

among the prevalence of falls observed in these two studies might be due to more 

multifactorial intervention programs carried out across the year to raise awareness 

among the community. Nevertheless, a study in China showed no significant 

difference among the prevalence of falls in the overall elderly, where both recorded 

19.64% and 19.28% respectively in 2011 and 2013 which deviated a lot compared to 

another China study due to differences in location (Wu & Ouyang, 2017). 

There were also other simple studies that examined the prevalence of falls 

among the community-dwelling elderly. According to a cohort study conducted on 

risk factors of falls among community-dwelling elderly in Taiwan, prevalence of falls 

is 38.1% after 1 year of follow-up (Lee, 2021). Similarly, Qian et al. (2020) reported 

a high prevalence of falls of 31.9% among the community-dwelling elderly in Hong 

Kong. However, according to another study conducted by Worapanwisit et al. (2018) 

in Thailand, also on community-dwelling elderly, found significantly lower 

prevalence of fall (26.1%). For the international studies, the prevalence of falls among 

the elderly normally lied within the range of 15% to 40%. 

In Malaysia, several studies were conducted to investigate the prevalence of 

falls and factors associated with risk of falls where the findings varied according to 

the settings and region. Kioh and Rashid (2018) revealed 32.8% of falls among 

institutionalised elderly in Penang, and 13.3% of them were categorised to have 

moderate or high risk of falls. Meanwhile, a review study by Shaharudin et al. (2020) 

on Malaysian general elderly involving 9 studies and various assessment tools 

summarised the prevalence of falls ranging from 4% to 74% due to varied locations 
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of study. National Health and Morbidity Survey Elderly 2018 also reported 14.1% of 

fall prevalence.  

For the studies that focused on falls among community-dwelling elderly in 

Malaysia, the prevalence of falls was between the range of 4.07% to 23% (Alex et al., 

2018; Ooi et al., 2021; Singh et al., 2019; Yeong et al., 2016). Yeong et al. (2016) had 

observed the lowest prevalence of fall which was 4.07% in Perak. A cross sectional 

study focusing on urban elderly dwellers in Malaysia revealed 18.9% of falls after 

being adjusted to Kuala Lumpur population (Alex et al., 2017). Next, pooled analysis 

of two cross-sectional studies in Malaysia recorded different values of falls prevalence, 

which are 19% and 23% respectively from two databases extracted (Singh et al., 2019). 

Lastly, Ooi et al. (2021) found a total of 21.3% of prevalence among community-

dwelling elderly, whereby higher rate of falls is observed in occasional falls compared 

to recurrent falls. Out of all the studies conducted in Malaysia and other countries, 

there were huge gaps between the prevalence of falls reported. However, most of the 

studies reported fall within 20% to 40%. Hence, it was important to conduct more 

future study with standardised instruments to study exclusively on the prevalence of 

falls in Malaysia. 

       

2.2 Factors Associated with Risk of Falls among Community-Dwelling Elderly 

Falls were very common among elderly as they experienced decline in motor and 

cognitive function due to ageing as well as weaker balance and strength, which in turn 

led to higher risk of falls (Fortunato et al., 2016).  Elderly were more likely to survive 

with increasing morbidities, diseases and medications as they aged (Al-Aama, 2011). 

Studies conducted to examine the strength and correlation of the factors associated 

with risk of falls among the community-dwelling elderly in Hong Kong and Malaysia 
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had stated sociodemographic, behavioural, physical performances and health or 

medical condition as the main domains associated with risk of falls (Brito et al., 2014; 

Qian et al., 2020). However, there were limited amounts of studies in Malaysia that 

focused and studied exclusively on the association factors mentioned above with risk 

of falls among community-dwelling elderly. 

2.2.1 Demographic Characteristics  

 Generally, sociodemographic characteristics were found to be strongly 

correlated with risk of falls among community dwelling elderly such as gender, age, 

ethnicity, marital status, education level, living arrangement and employment status. 

There were a lot of studies done internationally that showed the correlation 

between gender and risk of falls among community-dwelling elderly. Many studies 

were done across the years at different countries and regions in which they mostly 

obtained similar results of gender being significantly associated with the risk of falls 

among community-dwelling elderly (Carrasco et al., 2018; Chang & Do, 2015; 

Janakiraman et al., 2019; Kim et al., 2020; Tsai et al., 2020). A systematic review and 

meta-analysis conducted by Filho et al. (2020) in Brazil stated that women are 1.5 

times more prone to falls as compared to men.  Similar results of women having 8% 

of falls prevalence higher than men were obtained from the study conducted by 

Mitchell-Fearon et al. (2014), where falls occurrence among male and female were 

17.5% and 25.5% respectively. Moreover, a study conducted in Korean revealed that 

women were significantly associated with risk of falls, and falls were multifactorial, 

being modulated by other factors as well (Kim et al., 2020). Similarly, O and el Fakiri 

(2015) also identified women with higher risk of falls and falls were multifactorial in 

their study conducted in Armsterdam. Most of the international studies claimed that 

women had higher risk of falls as compared to men. 
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A systematic review conducted by Ngamsangiam and Suttanon (2020) in Asia 

revealed that two out of nine studies analysed concluded that women were generally 

associated with higher risk of fall among the community dwelling elderly. Similarly, 

gender, especially women, were also significant risk factors associated with higher 

risk of falls among community-dwelling elderly In Malaysia (Alex et al., 2017, Ooi et 

al., 2021). According to pooled analysis conducted on two different Malaysian 

datasets, more than 60% of the falls happened among elderly women, indicating that 

women have higher risk of falls. Nevertheless, there were still a few studies that 

showed no significant association between gender and risk of fall among community-

dwelling elderly in Malaysia (Sahril et al., 2020; Young et al., 2016). Nevertheless, 

there was a study that revealed the opposite finding of male elderly having a 1.7 times 

higher chance to fall as compared to women (Nugraha et al., 2019). 

The findings on the correlation of age and risk of falls among community-

dwelling elderly were mostly polarised. There were a few studies which concluded 

that older age specifically the “old-old” group aged over 80 years old was associated 

with higher odd ratio of falls and higher the risk of falls among the elderly in several 

countries (Filho, 2019; Helgadóttir et al., 2014; Mitchell-Fearon, 2014; Wu & Ouyang, 

2017). Worapanwisit et al. (2018) made assumptions in his study whereby 

community-dwelling elderly in Thailand were expected with higher risk of falls 

following their advancing age. A systematic review in Asia found that age was 

strongly associated with risk of falls and different circumference of falls among 

community-dwelling elderly (Ngamsangiam & Suttanon, 2020), similar to that of 

China (Zhang et al., 2019) where odds of falling raised 20% by every one-year 

increase in age. However, according to several studies carried out in Malaysia, most 

of results obtained were no significant association between age and the risk of falls 
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among the community-dwelling elderly (Ghazi et al., 2017; Ooi et al., 2021; Sahril et 

al., 2020; Tsai et al., 2020). However, Joyce et al. (2020) and Lee et al. (2020) 

discovered significant association between age and falls while Singh et al. (2019) 

found that the fallers among the community dwelling elderly were mostly of older age 

as compared to the non-fallers. 

There was very limited discussion done on the association of ethnicity with 

risk of falls among community-dwelling elderly as most of the studies didn’t focus or 

include ethnicity in their analysis and discussion. Nevertheless, a study carried out at 

elderly visiting government clinic in Kuala Lumpur found that Malays were more 

likely to report falls (44.5%) as compared to Chinese (34.7%) and Indian (14%). In 

contrast, a cross sectional analysis among urban elderly dwellers in Malaysia, 

specifically Kuala Lumpur, had revealed Indians as the independent ethnicity group 

with highest risk of falls (23.8%) as compared to the Chinese (19.4%) and Malays 

(16.2%). This result might be due to huge population size differences among each 

ethnic group that affect the final outcomes. On the other hand, Sahril et al. (2020) 

found no significant association between ethnicity and risk of fall among the general 

elderly population in Malaysia. Hence, more studies should be conducted to study the 

relationship between ethnicity and risk of falls among Malaysians since we were a 

multi ethnicity country. 

Next, marital status had not been a very important focus as a determinant for 

risk of falls among community-dwelling elderly in the past studies. A systematic 

review done in Asia found contradictory results where one of the papers concluded 

that those married were approximately one time more likely to fall while another paper 

summarised that single elderly had one to three times higher risk of falls 

(Ngamsangiam & Suttanon, 2020). In China, marital status was one of the factors 
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affecting risk of fall (Wu & Ouyang, 2017). Chang and Do (2014) revealed widowed 

or divorced groups as those experiencing higher falls in Canada. Meanwhile, Singh et 

al. (2019) ranked the married as the group with highest risk of falls followed by 

divorced or widow and lastly single. On the contrary, a secondary data analysis study 

carried out among Korean community-dwellers disclosed that the married elderly 

group was having higher risk of falls (Kim et al., 2020). In addition, Joyce et al. (2020) 

found no association between marital status and risk of falls among elderly visiting 

the governmental clinic. 

Regarding educational level, there were several studies that involved 

association of educational level and the risk of falls among the community dwelling 

elderly. According to cross sectional analysis conducted on 1565 urban community 

elderly dwellers in Malaysia, educational level was significantly associated with 

higher risk of falls (Alex et al., 2018). Having not received any formal schooling or 

low educational level were commonly associated with elevated risk of falls (Kim et 

al., 2020; Singh et al., 2019). A cross sectional national survey study in Israel found 

that risk of falls doubled among elderly receiving less than 12 years of formal 

education as compared to those more than 12 years of education (Frankenthal et al., 

2021).  Moreover, 37.5% out of the total fall amount of those with no formal education 

among Malaysian community-dwelling elderly were concluded from the cross-

sectional study conducted by Singh et al. (2021). Similarly, those with bachelor 

degrees recorded the lowest level of falls (5.4%) in a case-control study conducted in 

Thailand (Kuhirunyaratn et al., 2013). Another cross-sectional study at Ethiopia 

revealed that uneducated community-dwelling elderly had limited understanding 

towards the adjustment they should be having against ageing, which led to two times 

higher risk of falls among them (Janakiraman et al., 2019). However, Worapanwisit et 
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al. (2018) observed higher risk of falls among two extremities, which were lowest and 

highest education. But, generally the risk of falls was lowered in higher education 

levels as they were less likely to do dangerous jobs. 

Living arrangement were also found associated with risk of fall among 

community-dwelling elderly only in a few past studies. According to a study 

conducted by Goh et al. (2021) in Malaysia, elderly living with their family members 

would be more likely to adhere to fall awareness behaviour, hence leading to lower 

risk of fall among those elderly compared to those living alone. Similarly, 

Ngamsangiam and Suttanon (2020) concluded that living alone trippled the risk of 

falls as compared to the elderly staying with someone else in the systemic review 

concluded in Asia. In the same time, Yeong et al. (2016) reported doubled risk of falls 

among community dwelling elderly involving 250 households in Perak, Malaysia. 

Nevertheless, living alone was not a significant association as revealed by Joyce et al. 

(2020) from the study conducted on the elderly that visited government clinics in 

Kuala Lumpur, same goes for study conducted in China by Zhang et al. (2019). Living 

arrangement had not been mentioned frequently in the past studies. 

Employment status was rarely being included and analysed in the studies about 

risk of falls among community-dwelling elderly. Kim et al. (2020) had mentioned 

unemployed elderly groups as the group with higher risk of falls from secondary data 

analysis involving 31684 community-dwelling elderly in Korea. This might be due to 

presumptions that employed elderly had higher life satisfaction, and were more 

socially active and capable to perform activities daily. Other than that, a correlation 

study done in Thailand by Worapanwisit et al. (2018) has included employment status 

in the study but there was no further analysis involving this factor with risk of falls. 

Next, Zhang et al. (2019) found no significant association between risk of falls with 
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employment status among community-dwelling elderly in China. Hence, more future 

studies that study the association about employment status and risk of fall among 

community-dwelling elderly can be done.  

2.2.2 Body Mass Index 

Body mass index (BMI) was defined as the nutritional status determinant, 

precisely called as an individual’s weight in kilogram to the square of his/her height 

in centimetres (WHO, 2021). According to Nutritional Education Materials Online 

(NEMO) 2017, elderly should have different BMI cut off points with the normal adults 

since their age was increasing with significant decline in body function. In addition, a 

U-shaped association was found between BMI and mortality or morbidity among 

elderly. As support, there were several meta-analysis studies which found significant 

greater increase in mortality and morbidity among elderly with BMI lower than 22-23 

kg/m2 and BMI more than 29-31 kg/m2, while elderly with BMI generally between 23 

to 30 kg/m2 experience lowest mortality (Starr & Bales, 2015; Winter et al., 2014; 

Winter et al., 2016). Moreover, NEMO (2017) also adopted and categorised BMI 

lower than 23 kg/m2 as underweight, 23 to 30 kg/m2 as normal weight while higher 

than 30 kg/m2 as overweight. 

         For most of studies involving elderly in the obese category, obesity was found 

to increase the prevalence of falls for 25% up to 90% specifically among elderly male 

less than 80 years old from a prospective cohort study conducted by Hooker et al. 

(2017) involving 160 participants in America. Mitchell et al. (2013) also found 

approximately one third of increase in risk of falls among the obese elderly from study 

conducted in Sydney. Obese elderly commonly adhered to negative behavior where 

they believed that it was difficult for them to be physically active and make changes 

to prevent falls among themselves. Similarly, a cohort study involving pooled analysis 
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conducted in Malaysia revealed that increased BMI was positively associated with the 

risk of falls among community-dwelling elderly (Singh et al., 2019). Another 

epidemiology study conducted in Malaysia reviewing the papers on obesity and risk 

of falls concluded that class I and class II obesity elderly had more comorbidities 

related to obesity which reduced their quality of life, which eventually increased the 

risk of falls among the elderly (Tan et al., 2019). This might be due to lower self-

awareness on fall prevention especially among the obese elderly, as Goh et al. (2021) 

concluded higher fall awareness behavior among those elderly with lower BMI from 

the study involving 144 community-dwelling elderly in Malaysia. Furthermore, a 

study conducted in Canada by Dutil et al. (2012) reported lower balance and postural 

control among obese women elderly participants, revealing that elderly women 

commonly had poor balance that led to higher risk of fall. 

         However, Handrigan et al. (2016) concluded higher falls occurrence among 

the community-dwelling Canadians elderly which were categorized under both 

categories of underweight and obese involving 15869 elderly.  Moreover, there was 

no significant relation between risk of falls and obese male elderly but increased fall-

related injury in the study. In contrast, both risk of falls and fall related injury was not 

associated with BMI among women elderly. In addition, there was a study conducted 

on 606 community-dwelling elderly in Ireland which reported the opposite result of 

higher BMI as the protective factors against falls among the elderly (Sheehan et al., 

2013). Lastly, Cho et al. (2018) found no significant association between BMI and risk 

of falls but fall injury was lowered among the obese elderly. There was an association 

between elderly with central obesity and risk of falls but central obesity didn’t indicate 

obese exactly. 
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         Most of the studies concluded obese group of elderly had higher risk of falls 

but there were also some studies that found opposite results with the association of 

BMI and risk of falls. Hence, we could conduct more studies on BMI and risk of falls 

specifically in the Malaysian context. 

2.2.3 Body Composition  

Body composition was the compartments within the body including protein, 

water, body fat mass and muscle mass (Saltzman & Mogensen, 2013). Body 

composition was found correlated with risk of falls among elderly as found in the past 

study (Xu et al., 2019). Ageing was associated with reduction in muscle strength that 

eventually affect body composition including muscle mass and quality (Hiol et al., 

2021). Handgrip strength could be regarded as one of the strong proxy measures of 

muscle mass of an individual (Lee, 2021). Body composition components such as total 

percentage of subcutaneous fat and skeletal muscle as well as handgrip strength as 

muscle strength proxy measure were associated with risk of fall. 

         Muscle mass has been found correlated with risk of falls among community-

dwelling elderly. Nevertheless, there was a very limited study that studied the 

percentage of skeletal muscle mass and risk of fall among community-dwelling elderly. 

Rather, more studies focused only on muscle strength. Gadelha et al. (2018) recorded 

higher risk and number of falls with lower muscle quality among 139 community-

dwelling Brazil women in 18 months prospective cohort study. A total of 57.7% of 

elderly women with low muscle quality experienced falls while only 15.3% of elderly 

women with normal muscle quality experienced falls. A study conducted in Malaysia 

involving 1763 elderly reported reduced muscle strength as the independent risk factor 

of falls in community-dwelling elderly (Ooi et al., 2019). Interestingly, a cross-

sectional study carried out by Lee et al. (2020) which recruited 258 community-
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dwelling elderly in South Korea found that BMI, specifically obesity, was associated 

with higher risk of falls due to lower muscle strength and impaired balance. Similarly, 

Xu et al. (2019) obtained results of reduced skeletal muscle mass and strength, 

presented along with obesity, increased risk of falls among the elderly. However, the 

fact that changing body composition can affect risk of falls among elderly was still 

unsure. 

Studies on association between subcutaneous fat percentage and risk of falls 

among community-dwelling elderly was lacking overall. Kim et al. (2017) concluded 

that higher percentage of body fat was associated with lower physical function and 

handgrip strength, which might affect occurrence of falls among the community-

dwelling elderly. Moreover, Ooi et al. (2019) also recorded higher body fat percentage 

as one of the predictors of falls among 1763 community-dwelling Malaysians elderly 

in the 18 months follow-up prospective cohort study. Higher fat percentage were 

commonly found among obese individuals whereby obesity itself was commonly 

related to higher risk of fall. Hence, assumption of higher body fat percentages 

correlated with higher risk of falls was somehow supported but the exact mechanism 

and relationship are unknown. 

There were two studies that study the association between handgrip strength 

and risk of fall among community-dwelling elderly. A study conducted in Singapore 

involving 31 elderly found significant reduction in functional handgrip strength among 

the elderly who experienced falls (Jais et al., 2019). Lower functional capacity was 

positively correlated to handgrip strength, which can be a marker for the deteriorated 

functional which could predict falls. Meanwhile, a study conducted in Malaysia 

involving pooled analyses from two cross-sectional Malaysian datasets concluded 
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handgrip strength as the independent risk factor of falls following the observation of 

lower handgrip strength with higher fall occurrence in elderly (Singh et al., 2019). 

There were very limited studies that study body composition and risk of falls 

among community-dwelling elderly in Malaysia. Hence, more future studies need to 

be conducted to study the risk of falls thoroughly.  

2.2.4 Physical Activity Level 

Physical activity was defined as “any bodily movement produced by skeletal 

muscles that requires energy expenditure including the movement during leisure time, 

for transport to get to and from places, or as part of a person’s work” (WHO, 2020). 

Physical activity was proven to have a lot of benefits including reducing occurrence 

of non-communicable diseases, maintaining healthy body weight and improving 

overall quality of life and mental health. 

 From most of the studies done all over the world, physical activity was 

commonly associated with risk of falls among community-dwelling elderly. A study 

from Akosile et al. (2021) in Nigeria found that community-dwelling elderly have 

generally higher levels of physical activity as compared to the assisted living group. 

In Taipei, Taiwan, a secondary data analysis study concluded negative significant 

association between physical activity level and risk of falls specifically among the 

women elderly (Song et al., 2021). Similarly, another study involving 623 community-

dwelling elderly, also conducted in Taiwan found those with better ability to perform 

daily physical activity such as walking, moving around and do heavy works were 

commonly having lower frequency of falls as compared to the others (Huang et al., 

2015). 

In addition, Pope et al. (2019) had observed significant reduction in the risk of 

falls among the elderly following the intervention and increased their physical activity 
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level. In Japan, similar trends were observed as elderly fallers in Japan generally have 

lower engagement in physical activity (Sampaio et al., 2016). Meanwhile, a study in 

Sweden involving 176 elderly noticed higher comorbidities of hypertension and 

diabetes mellitus among those with lower physical activity, which eventually raised 

the risk of falls among the elderly (Halaweh et al., 2015). The quality of life among 

those community-dwelling elderly with moderate and high levels of physical activity 

level was significantly higher. 

A study conducted in Podkarpackie region, Polska recorded a high proportion 

of sedentary levels among the elderly, where 46% and 38% of males and females 

respectively, engaged in insufficient level of physical activity (Woloszyn et al., 2018). 

Three out of four elderly in Polska like to watch television and rest. Those with 

sedentary lifestyle were found to engage with higher frequency of falls among the 

elderly. Next, a study carried out in Portugal involving 506 community-dwelling 

elderly revealed statistical reduction of 2% of falls prevalence for each 100 MET-

min/week increase in the physical activity level (Periera et al., 2013). Those with 

moderate and high physical activity levels were proven to reduce approximately 75% 

and 60% of severe related fall injuries among the elderly. 

In Thailand, a study conducted among 25533 community-dwelling elderly in 

Bangkok found significant association between falls and physical activity level. 

Elderly engaged in daily walking more than 5000 steps and doing more moderate and 

vigorous intensity physical activity were found to have lower risk of falls. However, 

there were other assumptions that believe higher physical activity engagement and 

being physically active exposed elderly people to more danger, hence increasing the 

risk of falls in a cohort study carried out by Stahl and Albert (2015) in Pennsylvania. 
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In conclusion, no Malaysian paper that studies the association between physical 

activity level and risk of falls among community-dwelling elderly.  

2.2.5 Health Status 

According to Rumsfeld (2002), health status was referred to as the self-

reporting of the effect of disease on a patient himself or herself. Health status could 

also be defined as “the range of manifestation of disease in a given patient including 

symptoms, functional limitation, and quality of life, in which quality of life is the 

discrepancy between actual and desired function” more precisely. In this study, a wide 

range of diseases and problems such as diabetes mellitus, hypertension, heart disease, 

gout, arthritis, stroke, chronic kidney disease, breathing problem, eyesight problem, 

hearing problem, surgery, bone fractures and medication related were included in 

health status assessment to study the association with risk of fall among community-

dwelling elderly. 

There were very limited studies in Malaysia that discussed the health status 

and comorbidities on risk of falls among community-dwelling elderly. Hence, the 

relationship between health status and risk of falls would be reviewed in the global 

perspective. A meta review and meta-analysis conducted by Hacıdursunoğlu Erbaş et 

al. (2021) among elderly patients had concluded that most of the chronic disease was 

significantly associated with high risk of falls. Similarly, Janakiraman et al. (2019) 

recorded 5 times higher risk of falls among the community-dwelling elderly with more 

than one comorbidity such as hypertension, stroke, cardiovascular disease and diabetes 

from cross-sectional study conducted in Ethiopia. Moreover, as the number of chronic 

illnesses among community and home dwelling elderly increases, risk of falls was 

significantly increased as medication prescribed might lead to dizziness and 

hypotension, which further increases the risk of fall (Nugraha et al., 2019). 
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Regarding diabetes mellitus, risk of falls was positively associated with 

diabetes mellitus since related treatment, lifestyle and comorbidity might contribute to 

risk of falls among elderly in Malaysia through the secondary data in National Health 

and Morbidity Survey 2018 (Sahril et al., 2020). According to the systematic review 

and meta-analysis on six studies regarding diabetes mellitus and risk of falls among 

elderly, diabetes mellitus raised more than 90% and 20% of risk of falls among the 

insulin treatment and non-insulin treatment group respectively (Yang et al., 2016). 

Similarly, Filho et al. (2019) mentioned diabetes mellitus and osteoarthritis as 

significant contributors to risk of falls among community-dwelling elderly in the 

systematic review and meta-analysis among Brazilians. Meanwhile, diabetes mellitus 

and cardiac disease were found significantly correlated with fall and fear of fall in a 

study conducted by Frankenthal et al. (2021). However, Carrasco et al. (2018) reported 

no significant association between diabetes mellitus and risk of falls among 508 

community-dwelling elderly in Portugal. 

In the Netherlands, Goto et al. (2018) found significant association between 

chronic kidney disease and risk of fall. Those with reduced kidney function recorded 

higher risk of falls but the results might be due to other comorbidities coexisting with 

the chronic kidney disease which caused more falls among the community-dwelling 

elderly. However, two studies conducted by Britting et al. (2020) in Europe and 

Rottenbacher et al. (2013) in Germany found no association between chronic kidney 

disease with risk of falls among the elderly. For hypertension, there was one study 

conducted by Abu Bakar et al. (2021) among hypertensive elderly in Kuala 

Terengganu, Malaysia revealed one out of three elderly with hypertension experience 

falls specifically due to high number of diuretics, polypharmacy and antihypertensive 

medications taken by the respondents. In Jamaica, a study conducted by Mitchell-
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Fearon on community-dwelling elderly reported association of multiple diseases with 

risk of falls. Bad vision, specifically cataracts and hypertension were independent 

contributors to falls among the elderly experiencing falls, which recorded 26.5% and 

28.3% of falls respectively. Stroke, heart disease was most commonly found among 

those experiencing falls followed by hypertension, diabetes mellitus and arthritis. In 

the meantime, Ooi et al. (2021) described a higher occurrence of recurrent falls among 

the stroke survivors in falls among the community-dwelling elderly in Malaysia. 

For respiratory illnesses, Kioh and Rashid (2018) found significant association 

between falls among institutionalised elderly in Penang, Malaysia with respiratory 

illnesses. Heart failure patients reported higher odds of falling which is approximately 

15% as compared to those elderly without heart failure in a retrospective cohort study 

conducted among 17,712 community-dwelling in Korea (Lee et al., 2020). However, 

there was suspicion that increased odds of falling was due to other comorbidities 

coexisting with heart failure among the elderly. In terms of sensory impairment, a 

systematic review and meta-analysis on 12 studies by Jiam et al. (2016) revealed 

doubled odds of falling among the elderly with hearing loss issues. This might 

probably be due to declined cognitive function from age related hearing loss which 

resulted in declined life quality and other functions that raised the risk of fall 

(Fortunato et al., 2016).  Joyce et al. (2020) also observed higher risk of falls among 

the elderly with hearing and vision problems, various diseases and antidiabetic drugs 

intake that visited government clinics in Kuala Lumpur Malaysia. 

In Sweden, Helgadóttir et al. (2014) conducted a case control study among the 

elderly and revealed doubled risk of injurious falls for each increase in the number of 

medication compliances. Meanwhile, according to the special report from CDC 

America on antidepressant and risk of falls among community-dwelling elderly, the 
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usage of antidepressant, specifically SSRI or serotonin-norepinephrine reuptake 

inhibitors (SNRI), significantly increase the risk of fall (Haddad et al., 2020). In 

contrast, Yeong et al. (2016) recorded no association between number of medications 

and comorbidities from the cross-sectional study among community-dwelling elderly 

with risk of falls in Perak, Malaysia. Similar findings were concluded from another 

cross-sectional study carried out among elderly in Kuala Lumpur Malaysia (Ghazi et 

al., 2017). 
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CHAPTER 3 

METHODOLOGY 

3.1 Study Design 

 This was a cross-sectional study that aims to determine the proportion of fall 

and the association of body mass index, body composition, physical activity and health 

status with risk of falls among community-dwelling elderly residents in flat PPR Kuala 

Lumpur.  

 

3.2 Study Location 

This study was conducted among community-dwelling elderly living in flat 

PPR Kuala Lumpur. Kuala Lumpur was considered as the most developed district in 

Malaysia and it ranked second to Johor Bahru in terms of population density with a 

total of 1,453,975 people staying in relatively small area as shown from Worldmeter 

live statistics this year 2021. Moreover, there were relative higher number of flat PPR 

in Kuala Lumpur with total of 59 flats PPR in 4 different zones as shown in the list 

released by official portal of Dewan Bandaraya Kuala Lumpur in year 2021.  

Table 3.1 

Number of flat PPR Kuala Lumpur in Different Zones  

District Zone Number of flat PPR 

Kuala Lumpur 1  17 

 2 17 

 3  11 

 4  14 
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3.3 Participants 

 The potential participants for this study were community-dwelling elderly who 

reside in flat PPR Kuala Lumpur and are community-dwellers. The elderly who 

fulfilled all the participation criteria will be included in the study. The inclusion and 

exclusion criteria of this study were shown in Table 2. 

Table 3.2 

Inclusion and Exclusion Criteria of the Participants 

Inclusion Criteria Exclusion Criteria 

• Malaysian elderly aged 60 years 

and above 

• Male / Female 

• Community-dwelling 

• Able to ambulate and perform 

physical activity 

• Completed 2 doses vaccination 

• Suffered from cognitive 

impairment such as dementia 

• Wheelchair-bounded  

• Diagnosed with terminal illness 

and life expectancy less than 6 

months 

 

 

3.4 Sample Size Determination  

First, the sample size of this study was determined using the formula of sample size 

calculation in prevalence study (Lwanga & Lemeshow, 1991). 

Formula: 

 

 

 

where 

n = sample size 

𝑛 =  
𝑍2𝑃(1 − 𝑃)

𝑑2
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Z = Z score at 1-α/2 confidence level (conventional Z value is 1.96) 

P = expected prevalence or proportion  

d = precision 

Next, the sample size for correlation studies was calculated using the formula shown 

below (Cole, T. J., 1997). 

Formula: 

 

 

 

where 

n = sample size 

𝑍1−𝛼/2 = z score for level of significance a in a two-sided test = 1.96 

𝑍1−β = z score for power of the test = 0.84  

r = correlation coefficient 

The significance level α was set at 5% while the power (1-β) was set at 80%. Hence, 

the value of (𝑧1−𝛼 2⁄ + 𝑧1−𝛽)2 was 7.84 according to the table from Cole T. J. (1997).  

Table 3.3 

Calculation of Sample Size 

Studies Proportion, 

P 

Correlation, 

r 

Sample Size, n 

Prevalence 

 

Understanding fall 

risk factors in 

community-dwelling 

older adults: A 

cross-sectional study 

0.429  
𝑛 =  

𝑍2𝑃(1 − 𝑃)

𝑑2
 

𝑛 =  
1.962 𝑥 0.429(1 − 0.429)

0.12
 

n = 94.1 

n ≈ 95 

 

 

𝑛 =  
(𝑧1−𝛼 2⁄ + 𝑧1−𝛽)2

𝑟2 (1 − 𝑟2)⁄
+ 5 
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Christina et al. 

(2018) 

 

Physical activity  

 

Kamińska et al. 

(2015)  

Fall Risk Factors in 

Community-

Dwelling Elderly 

Depending on Their 

Physical Function, 

Cognitive Status and 

Symptoms of 

Depression. 

  

0.77 

 

𝑛 =  
(𝑧1−𝛼 2⁄ + 𝑧1−𝛽)2

𝑟2 (1 − 𝑟2)⁄
+ 5 

𝑛 =  
7.84

0.772 (1 − 0.772)⁄
+ 5 

n = 10.4 

n ≈ 11 

 

 

 

 

 

The sample size obtained from the prevalence of falls among community-dwelling 

elderly was 95 respondents. 

Adjusted for the expected response rate (80%): 

95 ÷ 0.8 = 118.75 ≈ 119 

The sample size obtained from the association between physical activity and risk of 

falls among community-dwelling elderly was 11 respondents. 

Adjusted for the expected response rate (80%): 

11 ÷ 0.8 = 13.75 ≈ 14 

To calculate the sample size needed in this study, the largest sample size was chosen 

as the final sample size of this study. The largest sample size (n=119) obtained from 

the prevalence of falls among community-dwelling elderly was used. Hence, the actual 

sample size needed was 119 respondents after considering 20% of non-response rate.  
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3.5 Sampling Design  

 In this study, an online random number picker was used to select 4 flat PPR 

out of a total of 59 flat PPR in Kuala Lumpur by performing simple random sampling. 

The selected flat PPR are PPR Wahyu, PPR Batu Baru, PPR Kampung Limau and 

PPR Kampung Muhibbah. The information on the contact number and person in 

charge for the PPR was obtained through official portal of Dewan Bandaraya Kuala 

Lumpur. Cooperation with the person in charge for the selected flat PPR to 

disseminate the information about this study was done one week earlier to inform 30 

eligible elderlies to come on physical data collection from each PPR. All the elderly 

who fulfilled the study criteria were included in the study. 
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Figure 3.1 

Flow Chart of Sampling Design and Strategy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PPR in Kuala Lumpur 

Zone 1 

- Sabah 3A 

- Sabah 3B 

- Pulau Pinang 

- Taman Ikan 

Emas 

- Seri Johor 4A/B 

- Seri Johor 4C 

- Seri Melaka 

- Seri Kota 

- Seri Labuan 

- PPR Taman 

Mulia 

- PPR Desa Tun 

Razak 

- PPR Pudu Ulu 

- PPR 

Laksamana 

- PPR Perkasa 

- PPR Seri 

Malaysia 

- PPR Raya 

Permai 

- PPR Desa 

Petaling 

Zone 2 

- Seri Sarawak 

- Loke Yew 

- Jalan Hang 

Tuah 

- PPR Kg Limau 

- Seri Pahang 

- Seri Selangor 

- PPR Pantai Ria 

- Bukit Kerinchi 

1A 

- Putra Ria  

- PPR Seri Pantai 

- PPR Salak 

Selatan 

- PPR Kerinchi 

- PPR Kg 

Muhibbah 

- PPR Seri 

Angegrik 

- PPR Seri 

Cempaka 

- PPR Seri Aman 

- PPR Bukit Jalil 

Zone 3 

- Seri Perak 

- Seri 

Terengganu / 

Fasa 3 

- Seri Kelantan / 

Seri Pangkor  

- Seri N. 

Sembilan / 

Sentul Fasa 

8&9 

- Sentul Utara  

- PPR Beringin 

- PPR Wahyu 

- PPR Intan 

Baiduri 

- PPR Kepang 

- PPR Pekan 

Baru 

- PPR Batu 

Muda 

 

Zone 4 

- Seri Kedah 

- Seri Tioman 

- Seri Perlis 1/2 

- PPR Gombak 

Setia 

- Setapak Jaya 

1A 

- PPR Jelatek 

- PPR Sg Bonus 

- Desa Rejang 

- PPR Ser 

Semarak 

- PPR Hiliran 

Ampang 

- PPR Kg Baru 

Air Panas 

- PPR Wangsa 

Sari 

- Gombak Fasa 

Dua 

- Seri Langkawi 

 

30 elderly was randomly selected from each of the selected PPR (n=120) 

Simple random sampling 

PPR Wahyu, PPR Batu Baru, PPR Kampung Limau and PPR Kampung 

Muhibbah was randomly selected. 

Simple random sampling 
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3.6 Study Instruments  

 This study was conducted via face-to-face interview and physical assessment 

screening session using printed questionnaire. Hence, all the respondents had to be 

presented at the center for the interview, specifically for the physical assessment. It 

was better for the elderly to have a caregiver accompany them to assist if there was 

any communication barrier or when the elderly cannot literate. Respondents were 

being interviewed on demographic characteristics, body composition, physical activity 

level and health status while physical assessment were performed during risk of falls 

data collection. The questionnaire included Malay versions only because most of the 

Malaysian elderly can literate in Malay language.  

3.6.1 Demographic Characteristics 

 All demographic characteristic data of the respondents were collected through 

a self-developed questionnaire. The questions comprised of gender, age, ethnicity, 

marital status, education level, living arrangement and employment status.   

3.6.2 Body Mass Index and Body Composition 

Anthropometric compartment was self-developed fully to assess body mass 

index and body composition. Details of the items involved in data collection including 

height, weight, BMI, subcutaneous fat percentage, skeletal muscle mass and handgrip 

strength. Height was measured using SECA stadiometer while weight, BMI, 

subcutaneous fat percentage and skeletal muscle mass are measured using OMRON 

BIA (HBF-375). If the elderly cannot stand erectly without assistance, Lufkin 

measuring tape W606PM was used to measure demi span to calculate height. In the 

meanwhile, handgrip strength was measured used Jamar hydraulic hand dynamometer.  
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3.6.3 Physical Activity Level 

Commonly used instruments to measure and evaluate the physical activity 

level among elderly was Physical Activity Scale for Elderly developed by Washburn 

et al. (1993). However, considering the general literacy of Malaysian elderly in Malay, 

the physical activity level and daily activity among the community-dwelling elderly 

were being evaluated using the translated version of questionnaire namely Physical 

Activity Scale for Elderly in Malay version (PASE-M) (Singh et al., 2018).  PASE-M 

had been validated by Ismail et al. (2015) in a reliability and validation study. This 

instrument comprised of 12 items that assess three categories of physical activity 

among the elderly which are leisure, household and occupational activity by including 

the frequency, duration and intensity to evaluate elderly’s overall physical activity 

level in the past seven days (Logan et al., 2013). This instrument was validated 

questionnaire that was very cost saving and easily administered with reasonable 

validity (Singh et al., 2018). The test-retest reliability of Cronbach alpha coefficient 

of PASE was 0.75, which was acceptable and validated to be used to among elderly 

(Washburn et al., 1993). Through the validity and reliability study of PASE-M, PASE-

M was found with high reliability (ICC) of 0.493 and 0.960 respectively (Ismail et al., 

2015; Singh et al., 2018). 

The intensity, duration and frequency of activity was recorded for a total of 12 

items divided under three components of leisure, household and occupational activity. 

Item 1, 2, 3, 4, 5, 6 and 10 responses were collected in terms of frequency, type of 

activity and duration spend per day. Frequency was categorized to “never”, “sheldom”, 

“sometimes” and “always” while the duration was categorized into less than 1 hour, 1 

to less than 2 hours, 2 to less than 4 hours and equal to or more than 4 hours. 

Meanwhile items 7, 8, 9a, 9b, 9c and 9d required only one answer, either yes or no. 
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The scoring of PASE was mentioned in New England Research Institutes (1991) 

which may resulted in a total ranging from 0 - 400. First item response describing 

sitting was not included in the total PASE score calculation. Activity frequency was 

obtained from Table 3.5 and the weight times frequency was calculated by multiplying 

activity weight and frequency. PASE score was obtained by adding up the weight 

times frequency.  

Table 3.4 

Scoring Form of PASE-M  

Type of  

Activity 

Activity 

Weight 

Activity 

Frequency 

Weight 

Times 

Frequency 

2. Walk outside home 20 a.  

3. Light sport / recreational activities 21 a.  

4. Moderate sport / recreational activities 23 a.  

5. Strenuous sport / recreational activities 23 a.  

6. Muscle strength / endurance exercises 30 a.  

    

7. Light housework 25 b.  

8. Heavy housework or chores 25 b.  

9a.   Home repairs 30 b.  

9b.   Lawn work or yard care 36 b.  

9c.   Outdoor gardening 20 b.  

9d.   Caring for another person 35 b.  

    

10.   Work for pay or as volunteer 21 c.  

    

 PASE SCORE:  
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Table 3.5 

Activity Time to Hours per Day Conversion Table 

Days of Activity Hours per Day of Activity Hours per Day 

0. Never  0 

1. Seldom 1. Less than 1 hour 0.11 

 2. 1 - 2 hours 0.32 

 3. 2 - 4 hours 0.64 

 4. More than 4 hours 1.07 

2. Sometimes 1. Less than 1 hour 0.25 

 2. 1 - 2 hours 0.75 

 3. 2 - 4 hours 1.50 

 4. More than 4 hours 2.50 

3. Often 1. Less than 1 hour 0.43 

 2. 1 - 2 hours 1.29 

 3. 2 - 4 hours 2.57 

 4. More than 4 hours 4.29 

 

3.6.4 Health Status 

Health status was self-developed to assess the overall health status of the 

elderly to study the association of health disease with risk of falls. The questions 

included in the health status questionnaires were presence of acute and chronic 

diseases ranging from diabetes mellitus, hypertension, cardiovascular disease, joint 

disease, pulmonary disease, stroke, kidney disease and other as well as treatment or 

medication received, bone fractures, surgery, vision and hearing.  

3.6.5 Risk of Falls  

Risk of falls had two segments of question, where first segment included three 

self-developed questions asking about the history of falls within past 6 months, reason 

of falls and the injuries related to falls.    
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Second segment was the physical assessment of risk of falls. Risk of falls 

among the community-dwelling elderly was assessed using the Berg Balance Scale 

(BBS) which was developed by Berg et al. (1989) specifically to measure the balance 

and risk of falls among the elderly. This instrument had been validated by Berg et al. 

(1991) with significantly high level of both inter-rater and intra-rater agreements that 

recorded ICC value of 0.98. In the meantime, BBS recorded Cronbach alpha value of 

0.96, indicating that BBS was valid and reliable as an instrument to assess risk of falls 

among elderly. Lee and Lee (2019) found higher level of reliability and validity in 

BBS as compared to other similar balance test instrument. BBS contained 14 items 

include physical performances of sitting, standing unsupported, standing, transfer, 

standing with eyes closed, standing with leg closed, picking up subject, turning around, 

standing with one leg and standing with leg exchanged and others (Berg at al., 1989; 

Berg at al., 1991). Each of the items was described with 5 answers stated with scores 

ranging from 0-4 with different level of achievement for the assessment. BBS score 

was total up after the whole risk of score assessment was conducted. The total score 

of BBS was obtained by adding up the scores for each item, whereby the total scores 

may range from 0 to 56. Total score higher than or equal to 45 indicated normal 

without risk of fall while total score less than 45 indicated the participant has 

significant level of risk of fall.  

 

3.7 Procedure 

The data collection started from the end of November 2021 to February 2022. 

From pre testing, each participant would spend around 40 minutes to complete the 

registration until physical assessment. Ethics approval was acquired from UPM’s 
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Ethics Committee for Research Involving Human Subjects (JKEUPM) prior 

conducting the study at the flat PPR.   

 All the randomly selected PPR at Kuala Lumpur was approached through the 

person in charge to brief through the details and procedures of physical data collection. 

The consent to conduct the data collection was applied few days ahead to prepared the 

transportation and instruments needed earlier. The person in charge from each PPR 

helped with dissemination of the information about the participant criteria. We 

selected 30 participants each from name list obtained from the PIC from each PPR via 

simple random sampling. Person in charge and ourselves contacted and invited all of 

the participants to join the data collection. The subjects were interviewed using self-

administered questionnaire as shown in the Appendix. The questionnaire contained 

five sections, including demographic characteristics, body mass index and body 

composition, physical activity level, health status and risk of falls. The participants 

were required to complete all the stations and returned the questionnaire upon 

completion. Lastly, the researcher keyed in and recorded all the research data in the 

computer. The data would be saved for a minimum of three years upon completion of 

the study. 

 

3.8 Pre-testing 

 Twelve elderly who have fulfilled the study criteria stated was chosen to 

perform the pre-testing of the instruments before the study started. The participants 

who were involved in the pre-testing will be excluded from inclusion during actual 

data collection. Pre-testing was mainly carried out to identify any questions that seems 

ambiguous, equivocal or unclear in the questionnaire for further improvement. The 

participants took approximately 40 minutes to complete the whole pre testing 
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procedure. Pre-testing was also important to ensure reasonable duration required to 

complete the questionnaire and screening process. Further amendment on the 

questionnaire was done based on the feedbacks from all the pre-testing participants.   

 

3.9 Data Analysis 

 IBM SPSS Statistics version 25 was used to performed statistical analysis. The 

normality of continuous data was determined by using ShapiroWilk`s and 

KolmogorovSmirnov, where p value greater than 0.05 indicated that the normality 

assumption was met by the data. In term of descriptive analysis, the results were shown 

as categorical data including frequencies and percentages as well as continuous data 

such as means and standard deviations. The results were displayed as median and 

interquartile ranges for continuous variables if the data were found not normally 

distributed. Both Chisquare test for independence and Pearson product-moment 

correlation or Spearman rank order correlation were used to determine the relationship 

between two variables for the analysis involving two variables. Similarly, p value 

smaller than 0.05 was considered to conclude the analysis to be statistically significant. 

 To analyse the first and second specific objectives, descriptive analysis for 

both categorical data and continuous data were done. Categorical data was reported as 

frequencies and percentages while continuous data as means and standard deviations 

or median and interquartile range. On the other hand, bivariate analysis was done for 

third specific objective. Chi-square test was used to analyse the association between 

both categorical data while Pearson’s correlation test was used to analyse association 

between continuous data with categorical data. The details were shown in Table 3.6 

below.  
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Table 3.6 

Data Analysis 

Objectives Statistical Analyses Variables 

1. To identify the 

prevalence of falls 

among community-

dwelling elderly 

residents in flat PPR 

Kuala Lumpur 

Descriptive Analysis 

Categorical Data:  

• Frequencies 

and 

percentages 

Continuous Data: 

• Means and 

standard 

deviations, or  

• Median and 

interquartile 

range 

Categorical Data 

Gender, age, ethnicity, 

marital status, educational 

level, living arrangement, 

employment status, BMI, 

chronic disease, number of 

medications, PASE score, 

bone fracture history, 

surgery history, vision and 

hearing problem, history of 

falls and risk of falls. 

Continuous Data 

Subcutaneous fat 

percentage, skeletal muscle 

mass and handgrip strength. 

2. To determine the 

demographic 

characteristics, body 

composition, physical 

activity and health 

status among 

community-dwelling 

elderly residents in flat 

PPR Kuala Lumpur 

3. To determine the 

association between 

demographic 

characteristics, body 

composition, physical 

activity and health 

status with risk of falls 

among community-

dwelling elderly 

residents in flat PPR 

Kuala Lumpur 

Bivariate Analysis 

• Chi-Square 

Test of 

Independence 

• Pearson’s 

Product 

Moment 

Correlation / 

Spearman’s 

Rank Order 

Correlation 

Chi-Square Test 

Gender, age, ethnicity, 

marital status, educational 

level, living arrangement, 

employment status, BMI, 

chronic disease, number of 

medications, PASE score, 

bone fracture history, 

surgery history, vision and 

hearing problem, history of 

falls and risk of falls. 

Pearson’s Correlation 

Test Subcutaneous fat 

percentage, skeletal muscle 

mass and handgrip strength. 
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CHAPTER 4 

RESULTS 

4.1 Proportion of Falls 

         Table 4.1 showed the history of falls of the respondents in the past 6 months. 

Approximately 7% of the participants had a fall for the last 6 months, with 4, 2 and 1 

experienced one, two and three or more falls, respectively. Hence, the proportion of 

falls among the respondents at flat PPR Kuala Lumpur was only 7.2%. The term 

prevalence was replaced with proportion since the final sample size of 97 elderly was 

too small to represent the community dwelling elderly population in Malaysia. 

Table 4.1 History of falls in past 6 months of participants (n=97) 

  N (%) 

History of falls past 6 months   

     No 90 (92.8) 

     One 4 (4.1) 

     Two 2 (2.1) 

     More than three 1 (1.0) 

  

4.2 Demographic Characteristics 

         Table 4.2 showed the demographic characteristics of the participants. The age 

of the participants ranged from 60 to 81 years old, with mean age of 68.04 years old 

and standard deviation of 5.54 years. Around one third of the participants aged 

between 60 to 64 years old (37.1%), 65 to 70 years old (32.0%) and more than 70 

years old (30.9%) each. More than 7 out of 10 participants were females (73.2%), 

which was more than twice of the male participants (26.8%). Majorities of the 

participants were Malay (88.7%) followed by a small proportion of Indians (9.3%) 

and Chinese (2.1%). Regarding marital status, almost half of the participants were 
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either widow (48.5%) or married (46.4%), followed by minorities of divorced (3.1%) 

and single (2.1%). Almost 10% of participants had not received any formal education. 

Half of the participants went to primary school (50.5%), followed by 19.6% of 

secondary school education and 15.5% of upper secondary school education level. 

Only one of the participants went to ritual school while four went for tertiary education. 

Most of the participants lived with their family (82.5%) and not working (88.7%) 

currently. 

Table 4.2 Demographic characteristics of participants (n=97) 

  N (%) / Mean + SD 

Age 68.04 + 5.54 

     Young old (60-64 y/o) 36 (37.1) 

     Middle old (65-70 y/o) 31 (32.0) 

     Old old (>70 y/o) 30 (30.9) 

Gender   

     Male 26 (26.8) 

     Female 71 (73.2) 

Race   

     Malay 86 (88.7) 

     Chinese 2 (2.1) 

     Indian 9 (9.3) 

Marital Status   

     Single 2 (2.1) 

     Married 45 (46.4) 

     Divorced 3 (3.1) 

     Widow 47 (48.5) 

Educational Level   

     No education 9 (9.3) 
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     Ritual school 1 (1.0) 

     Primary school 49 (50.5) 

     Secondary school 19 (19.6) 

     Upper secondary school 15 (15.5) 

     Tertiary education 4 (4.1) 

Living arrangement   

     Alone 17 (17.5) 

     With family 80 (82.5) 

Employment status   

     Working 11 (11.3) 

     Not working 86 (88.7) 

  

4.3 Body Mass Index 

         Table 4.3 showed the body mass index of the participants. The mean BMI of 

the participants was 28.49 + 5.02 kg/m2. Around half (47.4%) of the participants was 

in normal BMI category (23.0 – 29.9 kg/m2) followed with 38.1% in the overweight 

category (>30.0 kg/m2) and 14.4% in the underweight category (<23.0 kg/m2) 

adopting the elderlies’ cut off point from Nutrition Education Materials Online 

(NEMO) 2017.  

Table 4.3 Body mass index of participants (n=97) 

  N (%) / Mean + SD 

BMI 28.49 + 5.02 

     Underweight (<23.0 kg/m2) 14 (14.4) 

     Normal (23.0 – 29.9 kg/m2) 46 (47.4) 

     Overweight (>30.0 kg/m2) 37 (38.1) 
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4.4 Body Composition 

         Table 4.4 presented the body composition of the participants. Since there 24% 

and 29% data missing at random for skeletal muscle percentage and subcutaneous fat 

percentage respectively, mean substitution was done to obtain full set of respondent 

data (Kang, H., 2013; Soley-Bori, M., 2013). However, it was notable that marginal 

mean substitution method might lead to underestimation of standard deviation (Soley-

Bori, M., 2013). The mean skeletal muscle percentage was 21.22 + 3.51 % while the 

mean subcutaneous fat percentage was 31.61 + 6.64 %. The mean handgrip strength 

was 13.03 + 6.53 kg. 

Table 4.4 Body composition of participants (n=97) 

  Mean + SD 

Skeletal muscle percentage (%) 21.22 + 3.51 

Subcutaneous fat percentage (%) 31.61 + 6.64 

Handgrip strength (kg) 13.03 + 6.53 

  

4.5 Physical Activity Level 

         Table 4.5 showed the physical activity level of the participants using the PASE 

Malay version questionnaire. The mean score of PASE-Malay of the participants was 

104. 58 + 59.53, with 19.6% and 80.4% categorised in low physical activity level and 

normal physical activity level respectively by a 52.53 cut-off point at 20th percentiles. 

From the analysis, most of the participants were found to engage more with household 

activity such as house chores, cleaning, gardening, lawning and taking care of others 

given that the highest mean scores of 73.42 + 35.94 came from household related 

activity. The participants engaged less with leisure time activity (27.82 + 32.91) such 

as walking and exercising or work-related activity (3.36 + 14.24) like volunteering. 
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Table 4.5 Physical activity level of participants (n=97) 

  N (%) / Mean + SD 

PASE-Malay score 104.58 + 59.53 

     Leisure time activity score 27.82 + 32.91 

     Household activity score 73.42 + 35.94 

     Work-related activity score 3.36 + 14.24 

     Low physical activity level 19 (19.6) 

     Normal physical activity level 78 (80.4) 
 

 

4.6 Health Status 

Table 4.6 showed the health status of the participants. In terms of chronic 

diseases, only 30% of the participants didn’t have any chronic diseases, while 27.8% 

have one chronic disease, followed by 24.7% with two chronic diseases, 12.4% with 

three chronic diseases and 5.2% with four chronic diseases. Approximately 50% of 

the participants had hypertension, followed by diabetes (42.3%), heart disease (14.4%), 

joint disease (11.3%), respiratory disease (7.2%), chronic kidney disease (3.1%) and 

stroke (2.1%). Following the presence of chronic diseases, the results of medications 

intake for chronic diseases was similar. Most of the participants took medications for 

hypertension (49.5%), followed by diabetes (41.2%), heart disease (14.4%), joint 

disease (7.2%), respiratory disease (5.2%), chronic kidney disease (2.1%) and stroke 

(2.1%). One third of the participants didn’t have any medications to treat their chronic 

diseases, 30% had only one type of medication, 23% had two types of medications, 

11% had three medications while only 3% had four medications. Only one participant 

had history of surgery and three and two participants had sight and hearing impairment 

respectively. 
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Table 4.6 Health status of participants (n=97) 

  N (%) / Mean + SD 

Chronic diseases   

Diabetes   

     Yes 41 (42.3) 

     No 56 (57.7) 

Hypertension   

     Yes 53 (54.6) 

     No 44 (45.4) 

Heart disease   

     Yes 14 (14.4) 

     No 83 (85.6) 

Joint disease   

     Yes 11 (11.3) 

     No 86 (88.7) 

Respiratory disease   

     Yes 7 (7.2) 

     No 90 (92.8) 

Stroke   

     Yes 2 (2.1) 

     No 95 (97.1) 

Chronic kidney disease   

     Yes 3 (3.1) 

     No 94 (96.9) 

Number of chronic diseases   

     No chronic disease 29 (29.9) 

     One 27 (27.8) 

     Two 24 (24.7) 

     Three 12 (12.4) 
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     Four 5 (5.2) 

Chronic diseases medication   

Diabetes   

     Yes 40 (41.2) 

     No 57 (58.8) 

Hypertension   

     Yes 48 (49.5) 

     No 49 (50.5) 

Heart disease   

     Yes 14 (14.4) 

     No 83 (85.6) 

Joint disease   

     Yes 7 (7.2) 

     No 90 (92.8) 

Respiratory disease   

     Yes 5 (5.2) 

     No 92 (94.8) 

Stroke   

     Yes 2 (2.1) 

     No 95 (97.9) 

Chronic kidney disease   

     Yes 2 (2.1) 

     No 95 (97.9) 

Number of chronic diseases 

medication 

  

     No 32 (33.0) 

     One 29 (29.9) 

     Two 22 (22.7) 

     Three 11 (11.2) 
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     Four 3 (3.1) 

History of surgery   

     Yes 1 (1.0) 

     No 96 (99.0) 

Sight impairment   

     Yes 3 (3.1) 

     No 94 (96.9) 

Hearing impairment   

     Yes 2 (2.1) 

     No 95 (97.9) 

  

4.7 Risk of Falls 

         Table 4.7 showed the risk of falls scores of the participants using Berg Balance 

Scale.  There were only 14.4% of participants in the category of high risk of falls and 

the majority of them (85.6%) had normal risk of falls for elderly, where the mean BBS 

score was 50.79 + 6.25. The proportion of those with high risk of falls were lower than 

30%, which made it difficult to draw a solid conclusion. This could be due to the 

physical data collection design itself. The participants which attended data collection 

generally can travel from different tall blocks of PPR to the centre of data collection 

venue, where assumption of attended participants had better control over their 

movement could possibly lower risk of falls as they can travel longer and safely.   

Table 4.7 Risk of falls scores of participants (n=97) 

  N (%) / Mean + SD 

BBS score 50.79 + 6.25 

     High risk of falls 14 (14.4) 

     Normal risk of falls 83 (85.6) 
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4.8 Hypothesis Testing 

         Table 4.8 showed the associations between demographic characteristics and 

risk of falls of the participants. Most of the demographic characteristics like gender, 

marital status, living status and employment status were not significantly associated 

with risks of falls among community-dwelling elderly except age, ethnicity and 

educational level. There was significant association between age and risk of falls 

among community-dwelling elderly (r=-0.407, p=0.0001). Next, there was a 

significant association between ethnicity (p=0.001) and educational level (p=0.03) 

with risk of falls. 

Table 4.8 Associations between demographic characteristics and risk of falls of 

participants (n=97) 

Characteristics High risk 

of falls 

(n=14) 

No risk of 

falls (n=83) 

χ2 r-value p-value 

Age       -0.407 b0.0001** 

     Young old 60-69  

     y/o 

4 (28.6) 63 (75.9)       

     Old old >70 y/o 10 (71.4) 20 (24.1)       

Gender         a0.753 

     Male 3 (21.4) 23 (27.7)       

     Female 11 (78.6) 60 (72.3)       

Ethnicity           

     Malay 8 (57.1) 78 (94.0)     a0.001** 

     Non-malay 6 (42.9) 5 (6.0)       

Marital status           

     Single, divorced, 

     widow 

10 (71.4) 41 (49.4) 1.336   a0.248 

     Married 4 (28.6) 42 (50.6)       

Educational level         a0.003** 
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     No education 5 (35.7) 4 (4.8)       

     Educated 9 (64.3) 79 (95.2)       

Living status         a0.452 

     Alone 1 (7.1) 16 (19.3)       

     With family 13 (92.9) 67 (80.7)       

Employment status         a1.000 

     Not working 13 (12.4) 72 (88.0)       

     Working 1 (7.1) 10 (12.0)       

** Correlation is significant at the 0.01 level (2-tailed) 

a Fisher’s exact test 

b Pearson correlation 

  

         Table 4.9 below indicated the association between body mass index and risk 

of falls of community-dwelling elderly. However, there was no significant association 

observed between body mass index and risk of falls. 

Table 4.9 Associations between body mass index and risk of falls of participants 

(n=97) 

Characteristics High risk 

of falls 

(n=14) 

No risk of 

falls (n=83) 

χ2 p-value 

BMI     0.048 a0.976 

     Underweight (<23.0 kg/m2) 2 (14.3) 12 (14.5)     

     Normal (23.0 – 29.9 kg/m2)   7 (50.0) 39 (47.0)     

     Overweight (>30.0 kg/m2) 5 (35.7) 32 (38.6)     

a Fisher’s exact test 

 

         Table 4.10 depicted the association between body composition and risk of falls 

of community-dwelling elderly. According to the table (Table 4.11), there is weak 
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positive correlation between skeletal muscle percentage and risk of fall, which is 

statistically significant (r=0.204, p=0.045). There was medium positive correlation 

between handgrip strength and risk of falls, which was statistically significant 

(r=0.394, p=0.0001).  

Table 4.10 Associations between body composition and risk of falls participants 

(n=97) 

Characteristics r-value p-value 

Skeletal muscle percentage (%)  0.204 a0.045* 

Subcutaneous fat percentage (%) -0.073 a0.476 

Handgrip strength (kg) 0.394 a0.0001** 

* Correlation is significant at the 0.05 level (2-tailed) 

** Correlation is significant at the 0.01 level (2-tailed) 

a Pearson Correlation test 

 

         Table 4.11 showed the association between physical activity level and risk of 

falls of respondents. However, physical activity level is not statistically associated 

with risk of falls as shown in table below (Table 4.11). 

Table 4.11 Associations between physical activity level and risk of falls of 

participants (n=97) 

Characteristics High risk of 

falls (n=14) 

No risk of 

falls (n=83) 

χ2 p-value 

PASE score       a0.465 

     Low physical activity level 4 (28.6) 15 (18.1)     

     Normal physical activity level 10 (71.4) 68 (81.9)     

a Fisher’s exact test 
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         Table 4.12 concluded the associations between health status with risk of falls 

of the respondents. Following the table shown below (Table 4.12), hearing impairment 

was found significantly associated with risk of falls among community-dwelling 

elderly (p=0.020). 

Table 4.12 Associations between health status and risk of falls of respondents 

(n=97) 

Characteristics High risk of 

falls (n=14) 

No risk of 

falls (n=83) 

χ2 p-value 

Chronic diseases         

Diabetes     0.857 a0.355 

     Yes 8 (57.1) 33 (39.8)     

     No 6 (42.9) 50 (60.2)     

Hypertension     0.244 a0.622 

     Yes 9 (64.3) 44 (53.0)     

     No 5 (35.7) 39 (47.0)     

Heart disease       a0.420 

     Yes 3 (21.4) 11 (13.3)     

     No 11 (78.6) 72 (86.7)     

Joint disease       a0.658 

     Yes 2 (14.3) 9 (10.8)     

     No 12 (85.7) 74 (89.2)     

Respiratory disease       a0.589 

     Yes 0 (0.0) 7 (8.4)     

     No 14 (100.0) 76 (91.6)     

Stroke       a0.269 

     Yes 1 (7.1) 1 (1.2)     

     No 13 (92.9) 82 (98.8)     

Chronic kidney disease       a1.000 
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     Yes 0 (0.0) 3 (3.6)     

     No 14 (100.0) 80 (96.4)     

Number of chronic diseases       a0.751 

     No chronic disease 4 (33.3) 23 (41.1)     

     Have chronic disease 8 (66.7) 33 (58.9)     

Chronic diseases medication         

Diabetes     1.027 a0.311 

     Yes 8 (57.1) 32 (38.6)     

     No 6 (42.9) 51 (61.4)     

Hypertension     0.825 a0.364 

     Yes 9 (64.3) 39 (47.0)     

     No 5 (35.7) 44 (53.0)     

Heart disease       a0.325 

     Yes 3 (21.4) 11 (13.3)     

     No 11 (78.6) 72 (86.7)     

Joint disease       a0.265 

     Yes 2 (14.3) 5 (6.0)     

     No 12 (85.7) 78 (94.0)     

Respiratory disease       a1.000 

     Yes 0 (0.0) 5 (6.0)     

     No 14 (100.0) 78 (94.0)     

Stroke       a0.269 

     Yes 1 (7.1) 1 (1.7)     

     No 13 (92.9) 82 (98.8)     

Chronic kidney disease       a1.000 

     Yes 0 (0.0) 2 (2.4)     

     No 14 (100.0) 81 (97.6)     

Number of chronic disease 

medications 

      a0.134 
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     No chronic disease  

     medication 

2 (14.3) 30 (36.1)     

     Has chronic disease  

     medication 

12 (85.7) 53 (63.9)     

History of surgery       a1.000 

     Yes 0 (0.0) 1 (1.2)     

     No 14 (100.0) 82 (98.8)     

Sight impairment       a0.377 

     Yes 1 (7.1) 2 (2.4)     

     No 13 (92.9) 81 (97.6)     

Hearing impairment       a0.020* 

     Yes 2 (14.3) 0 (0.0)     

     No 12 (85.7) 83 (100.0)     

* Correlation is significant at the 0.05 level (2-tailed) 

a Fisher’s exact test 
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CHAPTER 5  

DISCUSSION 

 

This study aimed to determine the prevalence of falls as well as the associations 

between demographic characteristics, body mass index, body composition, physical 

activity level and health status with risk of falls among community-dwelling elderly 

in flat PPR Kuala Lumpur. A total of 97 respondents were recruited in the study, which 

was approximately 87% of the minimum sample size needed in this study. The main 

reason contributed to the inadequate number of respondents was the low number of 

respondents which came to the physical data collection venue due to limited mobility, 

time constraints and pandemic safety issues. Some of the flat PPR have various high 

buildings, which require the elderlies to travel quite a long distance to come to the data 

collection centre physically, not to add some of them are not free by the time data 

collection took place.  

 

5.1 Proportion of Falls 

The data on proportion of falls was hard to compare as most of the studies in 

Malaysia indicated history of falls within 1 year of duration. According to the study, 

the proportion of falls among the community-dwelling elderly in the past 6 months 

was 7.2%, which was only half as compared to 14.1% of falls among general elderly 

in the past 12 months in National Health and Morbidity Survey for Elderly (NHMS) 

2018. The proportion of falls recorded was also lower as compared to past studies 

which ranged from 18-21% of falls among 1 year of period (Sazlina et al., 2018; Singh 

et al., 2019). On the other hand, there was a study in Thailand that recorded a slightly 

higher percentage of falls (11%) within six months (Worapanwisit et al., 2018) as 
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compared to current finding. In addition, this finding was higher as compared with a 

study conducted among community-dwelling elderly in Perak with 4.1% proportion 

of falls within 1 year (Yeong et al., 2016). Meanwhile, proportion of falls recorded in 

Malaysia setting was generally lower as compared to other countries like Korea, 

Thailand, Taiwan, Indonesia and United States ranging from 15% to 40% falls within 

1 year (Cho et al., 2018; Lee et al., 2021; Kim et al., 2020; Song et al., 2021; Susilowati 

et al., 2020; Tsai et al., 2020; Worapanwisit et al., 2018). All in all, the proportion of 

falls obtained was generally lower as compared to local and foreign studies. The 

discrepancies among local studies could be explained by geographical stratification 

that affect the proportion of falls across Malaysia as the studies compared involved 

larger areas with more states or districts included as compared to current study 

focusing in Kuala Lumpur only (NHMS Elderly, 2019; Sazlina et al., 2018; Singh et 

al, 2019). On the other hand, possible reason for the proportion in current finding to 

be lower as compared to other countries was due to relatively younger nation in 

Malaysia as compared to the international studies (Kim et al., 2020; Lee et al., 2021; 

Susilowati et al., 2020).  

 

5.2 Demographic Characteristics 

 The mean age of the participants (68.04 + 5.54 years old) in the study was 

found to be similar to that of National Health and Morbidity Survey for Elderly 

(NHMS) 2018, which recorded mean age of 68.30 + 6.95 years. The percentage of 

female participants is very high, almost reaching 75%, which was way higher as 

compared to previous studies which had equal distribution of male and female 

respondents (Goh et al., 2021; Sazlina et al., 2018; Singh et al., 2019). This was largely 

affected by the availability and number of male and female dweller elderlies staying 
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at selected flat PPR. Moreover, almost 90% participants were Malays, which indicated 

there was predominance of Malay elderly dwellers that stayed in the selected flat PPR 

due to geographical factors. This study recorded half of the participants with primary 

education level which is in line with the data from study conducted by Sazlina et al. 

(2018) and National Health and Morbidity Survey for Elderly (NHMS) 2018. Next, a 

very high proportion of participants stayed with either family or partner, similar to 

past studies conducted (Sazlina et al., 2018; Singh et al., 2019; Yeong et al., 2016) as 

well as the data recorded in NHMS Elderly 2018 which was generally higher than 

80%. Generally, most of the participants aged between 60-70 years old, were female, 

Malay, married or widow, receive primary or secondary education, stayed with family 

and unemployed. 

 

5.3 Body Mass Index 

 From this study, the mean body mass index obtained in this study was higher 

as compared to [(25.0 - 26.5) + (3.8 - 5.2)] kg/m2 averagely from the data recorded in 

some Malaysia studies (Goh et al., 2020; Ooi et al., 2021; Singh et al., 2019; 

Strandkvist et al., 2021; Worapanwisit et al., 2018). The difference for the body mass 

index in the study might be varied corresponding to sociodemographic factors, genetic, 

environmental factors, lifestyle, food access and availability or comorbidities (Saliba-

Serre et al., 2020). This was supported by the summary from NHMS 2015 that reported 

specific body mass index pattern in elderly with different sociodemographic profiles, 

comorbidities and smoking habit (Ariaratnam et al., 2020). 
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5.4 Body Composition 

 The mean handgrip strength of respondents obtained in current finding was 

lower as compared to 23.2 + 8.2 kg in the study conducted by Singh et al. (2018) 

because the study included younger sample size starting from age 55 years old. On the 

other hand, there were very limited studies which measure and include non-gender 

specific skeletal muscle percentage and subcutaneous fat percentage in their studies, 

hence the reading was hard to be comparable.  

 

5.5 Physical Activity Level 

The mean score of PASE-Malay of the respondents recorded in this study was 

slightly higher as compared to past study during validation studies with a mean score 

of 94.96 + 62.82 (Ismail et al., 2017). Similarly, the participants engaged with the 

household activity category followed by leisure activity and lastly work-related 

activity, corresponded with the result of study conducted using the same PASE-M 

questionnaire (Ismail et al., 2017). The finding was lower than another validity and 

reliability study with 167.91 of mean score. The discrepancy could be explained by 

younger participants recruited and actively engaged in work-related activity for the 

population, not to add that it wasn’t specified for community-dwelling elderly but 

general elderly (Singh et al., 2019). The study reported slightly higher percentage of 

participants being physically active as compared to 70% mentioned in National Health 

and Morbidity Survey for Elderly (NHMS) 2018. This might be due to different 

questionnaire GPAQ applied in research for respondents from all over Malaysia 

instead of only focusing on elderly dwellers in flat PPR Kuala Lumpur.  
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5.6 Health Status 

Even though there was quite a lot of studies focusing on the relationship 

between diseases and falls among community-dwelling elderly, limited studies 

categorised them into the number of diseases. Unlike the high percentages (30%) of 

the elderly without any chronic diseases observed in this study, relatively low 

percentages of elderly without comorbidities were observed in Malaysian studies, 

which was lower than 12% (Ghazi et al., 2017; Goh et al., 2021). Similarly, 

approximately 28% of participants were found to have only one disease while almost 

40-50% of participants have two to three chronic diseases among elderly staying in 

old folk home Kuala Lumpur (Ghazi et al., 2017).  

From the study, the percentages of respondents with hypertension 

corresponded with 51% in past study in Malaysia (Singh et al., 2019).  In addition, 

National Health and Morbidity Survey for Elderly (NHMS) 2018 also acquired 51.1% 

of hypertension among general elderly. Similar proportions of respondents with 

diabetes, heart disease, joint disease, respiratory disease and stroke were found in the 

two studies conducted by Ooi et al. (2021) and Singh et al. (2019). In the meanwhile, 

there were a few researches that concluded a far low percentage (27%) of elderly with 

diabetes mellitus (National Health and Morbidity Survey for Elderly, 2018; Singh et 

al., 2019). This was probably due to high unemployment status in this study, which 

was supported by observation of high reported diabetes mellitus among unemployed 

elderly as reported in NHMS for Elderly (2018).  

Percentages of participants with one or no medication was relatively higher 

(60%) in this study than the one observed among elderly at old folk home in Kuala 

Lumpur (24%), which might be due to higher prioritisation in health care of the elderly 

since there were trained professions to take care of them at old folk homes (Ghazi et 
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al., 2017). Similar trend of high proportion community-dwelling elderly who took less 

than 3 medications was observed in another study conducted in Malaysia (Goh et al., 

2021; Singh et al., 2019).  

The percentage of vision impairment and hearing impairment obtained in this 

study was low, in which the results corresponded to NHMS (2018) for Elderly with 

4.5% and 6.4% respectively. On the other hand, very small numbers of respondents 

with sight and hearing impairment were found in this study, which was much lower as 

compared to the past studies in Malaysia (Ooi et al., 2021; Singh et al., 2019). 

Likewise, a study conducted among Thailand community-dwelling elderly revealed 

nearly 40% sight impairment and 10% hearing problem, which were also higher 

compared to studies’ results (Worapanwisit et al., 2018). The lower proportion of 

hearing and sight impairment may be lower due to urbanisation of the Kuala Lumpur 

area with high density of public health care setting, indicating that most of the elderly 

could access health care services at affordable prices (Tew et al., 2021).  

 

5.7 Risk of Falls 

The mean score of BBS obtained in this study was higher, opposing the result 

found in the tools comparison study in Korea with a score of 42.3 + 8.6 (Jeon & Kim, 

2017). The difference in mean BBS scores was probably due to generally younger 

participants in this study. The mean BBS score result was higher as compared to the 

Singapore study but the percentages of participants with high risk of falls was similar 

to current findings (Woo et al., 2017). However, the percentage of high risk of falls 

were not comparable since the study used lower cut off points. On the other hand, the 

mean BBS score perceived from this study was similar to that conducted in South 

Korea despite the generally older age of participants recruited (Lee at al., 2020).  
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5.8 Hypothesis Testing 

Ha1: There are significant associations between demographic characteristics and 

risk of falls among community-dwelling elderly residents in Flat PPR Kuala 

Lumpur. 

Firstly, in terms of gender, the study found no significant association between 

gender and risk of falls among community-dwelling elderly in Malaysia, which was 

congruent with some other past studies (Alex et al., 2017; Rahman et al., 2021; Singh 

et al., 2019; Yeong et al., 2016), but inconsistent with several past studies (Ooi et al., 

2021; Sazlina et al., 2018; Singh et al., 2019). When compared with other countries, 

this result opposed the findings in past studies conducted in Taiwan (Huang et al., 

2015; Tsai et al., 2020). The insignificant finding could be explained with huge gender 

disparity in this study as 73.2% of respondents were female. Marital status was found 

to be not significantly associated with risk of falls, which was in line with the past 

studies in Malaysia (Ooi et al., 2021; Sazlina et al., 2018) but differed from the result 

acquired in two previous studies in Malaysia (Alex et al., 2017; Singh et al., 2019).  

There was no significant association between living status with risk of falls in 

current findings. This finding was consistent with past studies in Malaysia (Rahman 

et al., 2021; Sazlina et al., 2018), conflicting with another two studies (Ooi et al., 2021; 

Yeong et al., 2016). In terms of employment status, employed people generally had 

sufficient ability to perform daily activity, higher life satisfaction and more 

socialisation to prevent depression, hence lowering risk of falls (Kim et al., 2020; 

Sazlina et al., 2018; Singh et al., 2018). However, current findings found no significant 

association between employment status with risks of falls among community-dwelling 

elderly, similar with two local studies (Goh et al., 2021; Sazlina et al., 2018). In the 
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meantime, the findings opposed several local studies and international studies in Korea 

and Taiwan (Alex et al., 2017; Kim et al., 2020; Lee et al., 2021; Singh et al., 2019).  

This study reviewed a significant association between age and risk of falls 

among community-dwelling elderly, which was consistent with previous local studies 

(Alex et al., 2018; Rahmad et al., 2021; Sazlina et al., 2018; Singh et al., 2019). 

Likewise, a few international studies in Korea, Taiwan, Thailand also obtained similar 

findings (Kim et al., 2020; Lee et al., 2021; Song et al., 2021; Worapanwisit et al., 

2018). Similar trend of advanced age with higher risk of falls was observed in these 

studies. This can be explained by progressive decline in almost all bodily functions 

such as functional status, muscle strength, balance, immunity and perceptual ability 

with increased susceptibility to diseases that leaded to polypharmacy and multi 

comorbidities, which was strongly correlated to higher risk of falls in elderly (de 

Villiers & Kalula, 2015; Kim et al., 2020; Lord & Sturnieks, 2005; Navaratnarajah & 

Jackson, 2017; WHO, 2021). On the contrary, there were several studies which had 

incongruent findings with current study (Goh et al., 2021; Huang et al., 2015; 

Kuhirunyaratn et al., 2013; Ooi et al., 2021; Singh et al., 2019; Yeong et al., 2016). 

Next, the findings of association between ethnicity and risk of falls in this study 

was in line with past local studies (Sazlina et al., 2018; Singh et al., 2019; Yeong et 

al., 2016). However, there were several studies that disagree with current findings 

(Goh et al., 2021; Ooi et al., 2021; Singh et al., 2019). This finding was similar to the 

study conducted at KL governmental clinic, where Malay had higher risk of fall (Alex 

et al., 2018). In the meantime, two studies found higher risk of falls among Indians in 

Malaysia, which could be explained by high disproportion of participants’ ethnic 

proportion (Alex et al., 2018; Tan et al., 2019). Malay participants, which were 88.7% 

in current study outnumbered 9.1% Indians participants.  
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The current finding of significant association between educational level and 

risk of falls in were according to local studies (Alex et al., 2018; Singh et al., 2019) 

and international studies in Korea, Taiwan and Thailand (Kim et al., 2020; Lee et al., 

2021; Worapanwisit et al., 2018). Different findings where education level was not 

associated with risk of falls among elderly were also commonly observed among past 

local studies (Ghazi et al., 2017; Goh et al., 2021). Lower educational level led to lack 

of learning ability on how to prevent injuries, hence the engagement to fall preventive 

behaviour were lower as some believe that falls was a natural occurring event (Li et 

al., 2013; Gill et al., 2005). Lower education level generally associated with poor 

cognitive status which were proven to increased risk of falls among elderly (Lee et al., 

2017; Park et al., 2017).  

Interestingly, the findings of demographic characteristics of no association 

between gender, marital status, living status and employment status in the current 

study was in line with a past study conducted in Malaysia (Goh et al., 2021). 

Surprisingly, another local study conducted among the elderly attending a government 

clinic in Kuala Lumpur also had consistent findings with this study in terms of 

demographic characteristics (Joyce et al., 2020). 

 

Ha2: There are significant associations between body mass index (BMI) and risk 

of falls among community-dwelling elderly residents in Flat PPR Kuala Lumpur. 

 This finding of no significant association between body mass index (BMI) and 

risk of fall among community-dwelling elderly in this study was supported by one 

local and international study (Ooi et al., 2021; Lee et al., 2021). However, more studies 

reviewed opposite findings where BMI, specifically obesity, was significantly 

correlated to risk of falls among community-dwelling elderly (Goh et al., 2021; 
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Kuhirunyaratn et al., 2013; Lee et al., 2020; Pengpid & Peltzer, 2018; Singh et al., 

2019; Song et al., 2021; Tan et al., 2019; Worapanwisit et al., 2018, Xu et al., 2019). 

Unlike current findings, some studies observed a significant U-shaped association 

between BMI and risk of falls among elderly, where obesity and underweight would 

increase risk of falls (Ogliari et al., 2021; Trevisan et al., 2018). There was possible 

explanation for higher occurrence of falls among obese elderly as they might have 

lower muscle strength and quality to control their posture and balance due to higher 

adiposity (Goh et al., 2021; Rossi-Izquierdo et al., 2015). Nevertheless, despite the 

strong association between cardiovascular diseases and other comorbidities with 

“obesity paradox” (Chapman, I. A., 2010), another study suggested that BMI alone 

couldn’t be an effective indicator to predict obesity because the adiposity, muscle 

quality, visceral fat, waist circumference and cardio fitness should be considered as a 

whole to predict risk of falls (Bosello & Vanzo, 2019). (Bosello & Vanzo, 2019). In 

addition, some mediating factors such as sedentary behavior, chronic health conditions 

and medication use might affect and masked the real BMI (Mitchell et al., 2015). Some 

medications and health conditions might alter appetite regulating hormone, body 

metabolism and physical activity level that resulted in weight loss or weight gain 

among elderly, which explained the insignificant findings in current study.   

 

Ha3: There are significant associations between body composition and risk of 

falls among community-dwelling elderly residents in Flat PPR Kuala Lumpur. 

 Current findings of no significant association between subcutaneous fat 

percentages with risk of falls was inconsistent with local study conducted among 

community-dwelling elderly in Malaysia which reviewed significant association 

between body fat percentage with risk of falls (Ooi et al., 2021). In opposite, there was 
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weak positive correlation between skeletal muscle percentage and risk of fall, which 

is statistically significant (r=0.204, p=0.045). This finding was congruent with several 

studies (Ngamsangiam & Suttanon, 2020; Ooi et al., 2021).  Low skeletal muscle mass 

corresponded to aged-related muscle loss which also known as sarcopenia among 

elderly, which indicated overall muscle deterioration, leading to frailty syndrome 

(Schöne et al., 2017; Wilkinson et al., 2018). Not to add that frailty was significantly 

associated with falls, supported by systemic review and meta-analysis studies (Yeung 

et al., 2019; Zhang et al., 2020).  

Next, the finding between handgrip strength and risk of falls among 

community-dwelling elderly was congruent with several local and foreign studies (Ooi 

et al., 2021; Pengpid and Peltzer, 2018; Singh et al., 2019; Song et al., 2021; Wahba 

et al., 2013; Xu et al., 2019).  Past review study deduced handgrip strength as an 

effective biomarker correlated to lots of elderly’s health status, body function and 

mortality, including upper limb strength and falls (Bohannon, R. W., 2019). Another 

study reviewed similar findings, where a 1 kg increase in handgrip strength lowered 

the risk of fall by 3%, and it might be moderately interlinked with improved balance 

among elderly (Arvandi et al., 2018). A study conducted among Taiwanese women, 

concluded stronger both hands’ grip strength reduced risk of falls significantly (Yang 

et al., 2018), consistent with study in Brazilian women (Neri et al., 2021). Despite all 

the consistent findings with this study, there was a local study that obtained completely 

opposite results (Goh et al., 2021). 
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Ha4: There are significant associations between physical activity level and risk of 

falls among community-dwelling elderly residents in Flat PPR Kuala Lumpur. 

There were a number of foreign including China, Thailand, Taiwan, Asia 

region and Australia which observed an established significant association between 

physical activity or exercise with risk of falls among elderly, where most of the studies 

reviewed lower risk of falls with increased physical activity (Huang et al., 2015; 

Kuhirunyaratn et al., 2013; Ngamsangiam & Suttanon, 2020; Wu & Ouyang, 2017; 

Xu et al., 2019; Yang et al., 2018). Generally, greater exercise intensity, more walking 

steps, ability to perform daily activities and longer duration is negatively associated 

with risk of falls in elderly (Ngamsangiam & Suttanon, 2020). Furthermore, increased 

recurrent falls had been observed among elderly with low physical activity level 

(Soares et al., 2019). However, current findings from this study opposed those studies, 

as insignificant association was found between physical activity level and risk of fall. 

This result was supported by current local studies (Low & Balaraman, 2017; Yeong et 

al., 2016). Nevertheless, the assessment tools used in both studies were different, 

suggesting that there might be some underestimation or overestimation in certain 

aspects of physical activity done (Strath et al., 2013), but the instrument used was 

aligned with the setting and populations.  

 

Ha5: There are significant associations between health status and risk of falls 

among community-dwelling elderly residents in Flat PPR Kuala Lumpur. 

Based on current findings from this study, the association of all the chronic 

diseases with risk of fall were reviewed to be statistically insignificant. Inadequate 

number of participants due to self-isolation following pandemic issues or mobility to 

reach physical data collection venues contributed to low response rate (Bahar Moni et 
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al., 2021). In addition, this study recruited a relatively low number of respondents who 

had those chronic diseases or taking relative medications, which led to insignificant 

association findings, probably affected by geographical selection. Medications for 

relative chronic diseases were not significantly associated with risk of falls in current 

findings due to low participants who actually took those medications. This might 

happen due to low economic status and accessibility of the elderly in PPR Kuala 

Lumpur to public health care service (Wahab et al., 2020). Nevertheless, there was 

still one study that found a significant relationship between anti diabetic drug usage 

and risk of falls in Kuala Lumpur (Joyce et al., 2020). 

There were several local and foreign studies that generally found no 

association between comorbidities including diabetes, hypertension, heart disease, 

joint disease, respiratory disease, stroke, and chronic kidney disease with risk of falls 

among community-dwelling eldelry (Bakar et al., 2021; Lee et al., 2021; Nugraha et 

al., 2019; Singh et al., 2019). On the other hand, there was a study which obtained 

significant association among diabetes, stroke and joint disease with risk of falls, 

whereas no association between hypertension with risk of falls in elderly (Joyce et al., 

2020). Interestingly, another local study found no significant association with 

comorbidities and risk of fall except stroke and joint disease (Ooi et al., 2021). This 

was probably due to impaired balance and muscle movement control related to both 

of the diseases that led to higher risk of fall. Current findings were incongruent with 

this, probably due to extreme insufficient sample size with stroke and joint disease in 

this study. In addition, several studies observed a significant association between 

diabetes and risk of falls among elderly (Joyce et al., 2020; Sahril et al., 2020; Singh 

et al., 2019), as supported by a systematic review and meta-analysis study conducted 

in China (Yang et al., 2016).  
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Number and present of comorbidities was revealed as not significantly 

associated with risk of falls in current findings, consistent with a few local studies that 

found no association between the two (Baker et al., 2021, Ghazi et al., 2017; Goh et 

al., 2021). Current findings, however, were incongruent with some foreign studies 

(Kuhirunyaratn et al., 2013; Ngamsangiam & Suttanon, 2020; Pengpid & Peltzer, 

2018; Song et al., 2021; Tsai et al., 2020; Worapanwisit et al., 2018; Wu & Ouyang, 

2017), where multimorbidity increased risk of falls among community-dwelling 

elderly due to declined mobility and sensory function (Barik et al., 2022). Similarly, 

some local studies observed no association between the number of medications with 

risk of falls, corresponding to current findings in the study (Ghazi et al., 2017; Goh et 

al., 2021; Singh et al., 2019). However, few foreign studies proved that there was a 

significant relationship between polypharmacy and risk of fall among community-

dwelling elderly (Kuhirunyaratn et al., 2013; Ngamsangiam & Suttanon, 2020; 

Worapanwisit et al., 2018), specially when medication taken were known to further 

raised the risk of falls (Hammond & Wilson, 2013).  

History of surgery was not significantly associated with risk of fall and the 

results were the same as vision impairment in this study. Incongruently, vision 

impairment was also not significantly associated with risk of falls from previous 

studies (Kuhirunyaratn et al., 2013; Sahril et al., 2020; Pengpid & Peltzer, 2018). On 

the other hand, poor vision was found significantly associated with increased risk of 

falls due to higher probability of tripping (Joyce et al., 2020; Nugraha et al., 2019; 

Singh et al., 2019; Tsai et al., 2020; Worapanwisit et al., 2018). Hearing impairment 

was found significantly associated with risk of falls among community-dwelling 

elderly, corresponding to past studies (Mugraha et al., 2019; Singh et al., 2019; 

Pengpid & Peltzer, 2018), inconsistent with several previous studies (Joyce et al., 2020; 
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Sahril et al., 2020; Worapanwisit et al., 2018). A systematic review study discovered 

significant association between hearing loss with increased risk of fall due to its 

possible effects on elderly’s auditory system and postural control that increased 

difficulty in walking (Agmon et al., 2017), supported by previous studies (Bang et al., 

2020; Berge et al., 2019; Thomas et al., 2018). In addition, cognitive measures and 

sensitivity to space perception reduced elderlys’ attention during walking, which 

eventually increased risk of fall after experiencing postural imbalance (Amieva et al., 

2015; Gabriel et al., 2022).   
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CHAPTER 6 

CONCLUSION 

 

6.1 Conclusion  

From the current study, the proportion of falls among community-dwelling 

elderly in the past six months of time was 7.2% while the prevalence for risk of falls 

assessed using Berg Balance Scale was 14.4%. There was significant association 

between age, ethnicity and educational level with risk of falls in terms of demographic 

characteristics. There was significant weak positive correlation between skeletal 

muscle percentage and risk of fall. Handgrip strength was mediumly correlated with 

risk of falls, where the group with high risk of falls generally scored lower handgrip 

strength. On the other hand, only hearing impairment was significantly associated with 

risk of falls for health status. In the meantime, body mass index and physical activity 

level were not significantly associated with risk of falls in this study.  

This study observed a significant percentage of falls and elderly with high risk 

of falls in flat PPR, indicating the need to plan and implement fall risk assessment 

among elderly living at flat PPR. Establishing a self-managed community health group 

that could perform early screening to identify those at risk of falls to monitor and 

deliver effective education and preventive measures was encouraged to develop 

standardised guidelines and policies which emphasise the overall health to reduce risk 

of falls among elderly at flat PPR Malaysia. More research can be done to determine 

the modifiable risk factors that can be improved to be included as part of the fall 

prevention intervention programmes in the future. Through continuous efforts, the 

injuries and healthcare costs due to falls among elderly could be reduced to the lowest 

level, promoting a healthier ageing population in Malaysia.  

© C
OPYRIG

HT U
PM



  

74 
 

6.2 Strengths 

 This study was able to provide latest additional data and knowledge to the risk 

of falls among community-dwelling elderly in Malaysia. It pointed out significant 

association between some independent variables, which indicated that there could be 

more efforts done to modify the risk factors observed in order to minimise falls among 

elderly in flat PPR Malaysia, for example handgrip strength, hearing impairment and 

educational level. Despite the inadequate number of respondents, this study still 

provides an insight on the associated factors with risk of falls among elderly in 

Malaysia. Moreover, most of the variables were assessed using validated tools.  

 

6.3 Limitations 

 There were several limitations presented in these studies. Firstly, the study 

included inadequate participants due to covid-19 pandemic related safety issues and 

mobility constraints to attend physical data collection. Next, setting the physical data 

collection venue at the ground floor of the PPR centre complicated the elderlies to 

travel to the venue since there were many tall blocks in each PPR. Resources limitation 

didn’t allow revisitation of flat PPRs twice. Thirdly, the proportion of respondents 

with high risk of falls were smaller than 30%, where effective conclusion weas not 

able to be drawn. Other than that, despite purposive sampling used, all of the selected 

flat PPRs were located in Kuala Lumpur, where bias might exist, affecting the 

generalizability of the results to the general elderly population. Furthermore, there was 

some missing data in body composition that were treated with marginal mean 

substitution which affect standard deviation and statistical result of the data. Next, the 

risk of falls assessment tools using Berg Balance Scale could be enhanced with other 

tools to predict risk of falls more effectively among community-dwelling elderly.  
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6.4 Recommendations 

 There are several recommendations that can be noted to improve future studies 

with similar focus and methodology. First and foremost, the study should involve 

follow-up for the elderly across Malaysia to ensure generalizability and minimise bias. 

This can help to decide bias and trend of risk of falls to include not only specific time 

points. As Malaysia is currently shifting from Movement Control Order to normal 

routines, the information obtained during this period may not be a good representative 

of the population in future. Next, larger sample size that fulfils the minimum sample 

size requirement should be recruited from more of flat PPRs across Malaysia to ensure 

adequate study strength and power. To minimise missing data from the respondents, 

the researcher should do comprehensive reading and preparation to avoid this issue in 

future study. In addition, the Timed Up and Go (TUG) test should be included together 

with the Berg Balance Scale to be considered as a strong and reliable assessment of 

risk of falls among elderly in the future. Berg Balance Scale was usually used together 

with TUG test and gait speed as a complete risk of fall assessment tools among elderly, 

though TUG test alone wasn't a significant indicator of individual fall risk assessment 

(Barry et al., 2014; Kojima et al., 2015; Podsiadlo & Richardson, 1991).  

 On top of that, responsible health care setting should establish a risk 

assessment procedure to rule out elderly population with higher risk of falls 

specifically in flat PPR and general elderly community. Following this, flat PPR can 

organise more activity that encourage physical activity and social work for the elderly 

since skeletal muscle and handgrip strength were associated with risk of falls.  It is 

crucial to provide knowledge to avoid behaviours leading to falls to increase 

awareness of falls occurrence in their daily life. Through continuous efforts, falls 

related injuries and hospitalisation among elderlies could be minimised.  
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