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Background: Falls are a significant incident among older adults affecting one in every three individuals aged 65 and over. Fall risk increases with age and other factors, namely instability. Recent studies on the use of fall detection devices in the Malaysian community are scarce, despite the necessity to use them. Therefore, this study aimed to investigate the association between the prevalence of falls with instability. This study also presents a survey that explores older adults' perceptions and expectations toward fall detection devices.

Methods: A cross-sectional survey was conducted involving 336 community-dwelling older adults aged 50 years and older; based on randomly selected participants. Data were analyzed using quantitative descriptive analysis. Chi-square test was conducted to investigate the associations between self-reported falls with instability, demographic and walking characteristics. Additionally, older adults' perceptions and expectations concerning the use of fall detection devices in their daily lives were explored.

Results: The prevalence of falls was 28.9%, where one-quarter of older adults fell at least once in the past 6 months. Participants aged 70 years and older have a higher fall percentage than other groups. The prevalence of falls was significantly associated with instability, age, and walking characteristics. Around 70% of the participants reported having instability issues, of which over half of them fell at least once within 6 months. Almost 65% of the participants have a definite interest in using a fall detection device. Survey results revealed that the most expected features for a fall detection device include: user-friendly, followed by affordably priced, and accurate.

Conclusions: The prevalence of falls in community-dwelling older adults is significantly associated with instability. Positive perceptions and informative expectations will be used to develop an enhanced fall detection incorporating balance monitoring system. Our findings demonstrate the need to extend the fall detection device features aiming for fall prevention intervention.
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INTRODUCTION

Falls are rising globally with an estimated 646,000 yearly fatal falls, where death rates among older adults aged 60 years old and above are the highest, worldwide (1). Falls are reported as the second leading cause of accidental or unintentional injury deaths worldwide after traffic injuries, and the leading cause for non-transport unintentional injury deaths (1, 2). Globally, it is reported that ~28–35% of older adults over the age of 65 years are estimated to fall once or more frequently each year (1). Whereas, in Malaysia, according to the National Health and Morbidity Survey in 2018 for elderly health reported nearly 15% of older adults aged 60 years or older reported at least one fall in 12 months (3).

In line with the demographic transition and speed of aging, the older adults' population growth brought safety among older adults into perspective and is always associated with falls, risk of falls and the impacts of the incidents. Fall incidents are typically associated with mortality, morbidity, and higher nursing home admission rates causing pricey social and healthcare costs (4). This may result in fear of falling developed and can contribute to psychological conditions such as depression and voluntary activity avoidance (4–7). The different levels of functional capability are significantly determined by the health-related quality of life (6). Other common risks in addition to advancement in age include balance impairment, walking difficulties, lower body weakness, vitamin D deficiency, vision problems, foot pain, poor footwear and hazardous living environment (8, 9).

Identifying factors associated with falls incidents is vital in formulating fall prevention, aiming at reducing the occurrence and further complications. The specific objective of the present study was, therefore, to analyze the prevalence of falls in older adults and its association with instability along with several noteworthy variables. Previous studies that examined instability reported various findings, where Lamb et al. (10) and Hyndman and Ashburn (11) discovered that instability was a risk factor for falls, as opposed to findings of Jorgensen et al. (12). The more risk factors that a person has would elevate to higher chances of falls. Thus, one of the solutions to maintain physical functioning is the use of assistive technology. It has become a vital necessity to help those in need during their advanced years.

Previously, researchers have put various efforts in developing fall prevention technologies to enhance older adults' functional capability as well as patients with functional impairment (13–22). Use of technology in fall prevention is increasing due to the limited skilled caregivers, a slow response that could lead to fatality and also high cost incurred. As identified by Khosravi and Ghapanchi (16), switching from complete reliance on human assistance to technology is assumed to be the viable solution to alleviate the gap between the demand for aged care and supply. Habib et al. (16) in their literature review, concluded that a fall detection system is a device to assist older adults and their caregivers in avoiding the consequences of “long lie” periods by a proposed series of events; detecting fall, triggering notification alarms, sending messages and calling for help as soon as a fall occurs. The term “long lie” is identified as unwillingly remaining on the ground for an hour or more following a fall, whereby half of those who experienced it die within 6 months of falling (23–25). Concerning this matter, older adults who fell with no fatal injuries but remained on the floor for prolonged periods after the fall must be closely monitored as they are categorized as individuals with a high risk of falls (26).

Common in the industry, commercial fall detection device offers the basic function of detecting a fall and immediately alert caregivers or monitoring base unit to provide necessary actions depending on the person's condition. Unfortunately, the development of fall detection devices has been controversially reviewed by users and researchers, which leads to halting the promising technology to be commercialized. For example, robustness in terms of the sensors' sensitivity and accuracy contribute to false detection due to a variety of fast movements. Failure in detecting different types of falls caused the system to automatically cancel the alert if the sensors detect any movements after the fall, assuming the person is conscious and needs no further help (27). Most of the devices in the market are only limited to detecting falls. While the technology is mostly geared toward older adults prone to fall, instability is a complementary subject concerning fall prevention programs. Therefore, this study is the groundwork in proposing an extended version of fall detection incorporating a balance monitoring system as a fall prevention device to be implemented in the future.

Additionally, another objective of this study was to analyze the psychological part concerning older adults. The perceptions on the use of fall detection devices were investigated. The perception of fear, frustration, and unacceptance toward technological devices as well as the refusal to adopt technology were examined at the end of this study. The issue of privacy being violated or reluctant to reach for tailored training in using the new technological device were examined. Their expectations toward fall detection devices were documented to understand older adults' preferences in utilizing such devices. Williams et al. (28) verified that the essential functions of the future assistive technology device include emergency alarm systems and fall detection. However, despite the perks that the technology could offer, there are risks involving privacy, and confidentiality due to continuous monitoring of movement via sensors and Global Positioning System (GPS) hence become significant concerns that can hinder its successful implementation (28–30). However, Malaysia-based studies of older adult's perceptions, the needs or acceptance of assistive technology remain insufficient. There was no previous study in Malaysia addressing the older adults' perceptions and expectations toward the use of fall detection devices. The particular needs and preferences of older adults in the context of the development and use of fall detection systems have not been given considerable attention (31). Malaysia's vital challenge is planning and managing the aging society, especially in providing necessary alternative for effective assistance for them.



MATERIALS AND METHODS


Study Design and Setting

A nationwide cross-sectional survey was conducted targeting community-dwelling older adults. The sampling technique of this study was randomized with convenient sampling. This observational study was designed to find: (a) the association between prevalence of falls with instability among older adults, (b) the association between prevalence of falls and instability with demographic and self-reported walking characteristics, and (c) the perceptions and expectations toward fall detection devices based on the response from structured questionnaires. Data collection was conducted from July 2019 to January 2020. The survey was conducted using a confidential self-administered questionnaire distributed to random sample of older adults stratified by age, gender, and geographic location; representing a population estimate of 10,994,000 older adults aged over 50 years. The targeted sample of 385 older adults was determined using the Finite Population Correction, and the response rate was 87.3% (336 respondents).



Participants

A total of 336 community-dwelling older adults aged 50 years and older participated in the study. The only inclusion criterion for participants was age. Even though older adults in Malaysia are defined as individuals aged 60 years old, pre-elderlies aged 50 to 59 years old were included in the process of selecting the participants due to lower life expectancy compared to the Western Countries (32) and referring to the National Health and Morbidity Survey (3). Also, knowing the health conditions of the pre-elderly group is vital as early detection of one's condition that can make a difference later in life. The goal of the target population was to have a wide-ranging representative of older adults nationwide. Participants involved were from various states across Malaysia that are having high number of older population, with the highest participants were from Perak (n = 160), followed by Selangor (n = 96) and Kuala Lumpur (n = 44). Other participants were scattered around other states (Johor, Kedah, Kelantan, Negeri Sembilan, Pulau Pinang, Putrajaya, and Terengganu). We selected the state of Perak as the main target in accordance to the population projection by the Department of Statistics Malaysia. The aging population in Perak is expected to become the oldest amongst the elderly population in Malaysia by 2020 when that group reaches 397,400 (15.8%) of the estimated 2.6 million total population (33).



Ethical Considerations

The surveyed respondents were informed of the research's purpose, mode of participation, benefits and confidentiality. All respondents understood the objective of this research and voluntarily signed consent forms prior to the interview. Participation was entirely voluntary, and data were conducted confidentially where names and addresses were not being used in the analysis of this study. All study procedures were reviewed and approved by the Ethics Committee for Research Involving Human Subjects Review Board (JKEUPM-2017-251).



Study Variables/Measurements

The questionnaire consisted of two self-administered parts on fall risk assessment following completion of their demography details; (i) Falls assessment and perceived walking stability and (ii) Experience using a fall detection device, perceptions, and expectations toward the use of a fall detection device. Participants were enlightend earlier on the fall definition, which was defined as an unexpected event in which the individual comes to rest on the ground, floor or lower level (1). As for the fall detection device, the basic mechanism was explained and defined as a wearable device. The advantage of using the fall detection device was enlightened. An example of an existing fall detection device was displayed to the participants upon answering the questionnaire.

In this paper, only the critical measurements mentioned below were extracted and examined to determine the contributing factors associated with fall incidents.

1. The primary outcome for this study is the prevalence of falls in the past six months, that was ascertained by questioning, “Did you experience any fall in the past six months?” prior to answering the questionnaire.

2. Walking stability was derived from a close-ended question of “Do you feel unbalance/ unstable while walking/ moving to places.” Meanwhile, the answers to multiple response questions regarding their walking characteristics such as “Walking with a bit stooped, walking with shuffle foot, difficulty rising from a chair, cannot walk without assistance, not having such problems,” and “Do you need a walking aid to assist you in walking/moving?” are then referred to ensure the consistency of answers. Respondents were considered as having a mobility limitation if they indicate a need for any of the listed ambulatory aids (wheelchair, cane, crutches, and/or clutching onto the furniture or anything around them to move from one place to another).

3. Perception toward fall detection devices was attained from three questions which were “What makes you refuse to use a fall detection device?”, “Do you think the use of this fall detection device can increase your safety and reduce the risk of falls?”, and “If you have been offered to test a fall detection device, are you interested to try it on?”.

4. Lastly, participants were required to answer an open-ended question “What is your expectation of a fall detection device if you are to use one?”. The answers were summarized and grouped according to the frequencies, resulting in a list of older adults' expected features in a fall detection device.



Quantitative Data Collection and Analysis

The design of the questionnaire was adapted from the Johns Hopkins Fall Risk Assessment Tool (JHFRAT) for Home Health Care, Morse Fall Scale and Outpatient Falls Questionnaire by Abujudeh et al. (34), modified to suit the Malaysian population. Frequency and percentage were used for descriptive analysis based on the quantitative data. The strength of association was analyzed using Chi-square test for inferential statistics with 95% confidence interval. The three computed associations were: (i) between falls with instability, (ii) between falls and instability with demographic characteristics, and (iii) between falls and instability with walking characteristics. P-values were based on two-sided tests and were considered statistically significant at p < 0.05. All analyses were conducted using SPSS software (SPSS Inc., version 22.0).




RESULTS

Quantitative results were based on data collected using questionnaires, in which 336 respondents have successfully participated in the survey. There are three distinct sections of analysis: (i) Association between falls and instability with demographic and walking characteristics, (ii) Association between falls with instability, and (iii) Perceptions and expectations toward fall detection devices. The prevalence of falls and perceived instability among respondents was compared across gender, age groups and living arrangements. Further analysis of walking characteristics among the respondents was done with regards to the use of ambulatory aids and perceived gait problems.


Association Between Falls and Instability With Demographic and Walking Characteristics

The average age of the respondents was 63.6 years (SD: 7.2 years), with 83 individuals were <60 years old, and eight individuals above 80 years old. The majority were females (83.3%), and 85.7% of respondents co-reside with family members including spouse, children and other family members. In total, n = 336 respondents successfully provided data on falls and stability.

Table 1 shows the association between falls with demographic and walking characteristics. The prevalence of falling in 6 months prior to the survey was 28.9% (n = 336), with 24.1% reported to fall once or twice. Men reported a 3.9% higher prevalence of falls than women as the frequency for falling three or more times was higher among male respondents. The association between the prevalence of falls with age was statistically significant as falls increases with age. Gender and living arrangement have no significant association with the prevalence of falls, although male respondents and those who lived with children showed higher prevalence compared to other groups.


Table 1. The association between falls with demographic and walking characteristics.

[image: Table 1]

Furthermore, when comparing across the variables related to walking characteristics, one out of seven respondents were using ambulatory aids to help them walking or moving around. There was a statistically high and significant association between falls and using ambulatory aids (p < 0.001). Respondents who depend on ambulatory aids, especially wheelchair and cane, were more likely to fall as the frequency of falls was higher.

Respondents perceived to have the listed gait problems tend to fall more, in which 101 reported walking difficulties, correspondingly having significant association with falls. The frequency of falls across respondents walking with shuffle foot was the highest, where almost 70% fell at least once in 6 months. The ones without gait problems also reported 23% falls incidents among 235 respondents. Indeed, not only respondents with gait problems were having instability issues.

A similar analysis was made across demographic and walking characteristics associated with perceived instability as presented in Table 2. The results were based on respondents' self-reported walking stability. Around 22% of the respondents perceived instability when moving from one place to another. Around one-third of both males and females reported having instability issues, but no significant association was found between gender and perceived instability. Similar to the prevalence of falls, there was a significant association between age and perceived instability as the frequency increases with age. However, no association between living arrangements and perceived instability was found, but respondents who lived alone reported higher instability issues percentage.


Table 2. The association between instability with demographic and walking characteristics.
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The association between perceived instability with the use of ambulatory aids and perceived gait problems were highly significant. All wheelchair and cane users were found to have instability issues. Almost 90% of the respondents who cannot walk without assistance also reported having instability while moving between places. Also, it is noted that 31 respondents with instability issues did not opt to use ambulatory aids in their daily lives.



Association Between Falls and Instability

Table 3 shows a statistically high and significant association between falls and perceived instability. The prevalence of falls among the respondents who perceived instability was 47.2%. Among respondents with instability issues, over one-third reported falling at least once in 6 months prior to the survey, and 12.5% reported falling three times or more. Moreover, the percentage of respondents with perceived instability issues reported to fall was directly proportional with age; 10.8, 6.6, 15.6, and 37.5% (sequence follows the age group in Table 1).


Table 3. The association between falls with instability.
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Perceptions and Expectations Toward Fall Detection Devices

For this section, the respondents were initially asked whether have known or heard of a fall detection device, and 91.7% of them answered No. Nonetheless, respondents who answered Yes, stated that they refuse to use the device due to these reasons; they have never experienced falls (n = 17), no information on how or where to purchase the device (n = 8), and because the device is expensive (n = 2).

In addition, an equally important finding is that one respondent has experienced using a fall detection device. The respondent stopped using the device after a few months because the wearable device was mentioned to be uncomfortable. However, the device was believed to provide safety and helpful in reducing the risk of falls.

Almost 99% of 336 respondents agreed that fall detection devices could help to increase safety and reduce the risk of falls, and 64% have a definite interest in using a fall detection device. In comparison, 33% answered Maybe. Referring to Table 4, of those who said yes, their history of falls showed higher prevalence compared to those who were not interested. Similarly, respondents perceived to have instability showed a positive interest in using the fall detection device. The percentage of interest was surprisingly high among older respondents and those living with children.


Table 4. Interest in using fall detection devices in relation to the prevalence of falls, perceived instability and demographic characteristics among the respondents.

[image: Table 4]

Price plays an important role when purchasing a device, especially among older adults who are generally technologically illiterate. When asked about the expected price range of a fall detection device, most of them answered the device should be < RM500, and only 2.4% of them selected RM1000–3000 (Figure 1).


[image: Figure 1]
FIGURE 1. Expected price range of a fall detection device by the respondents.


The last question was open-ended, where expected features being anticipated in a fall detection device were inquired. The most answered feature was easy to use or user-friendly (n = 170) followed by affordable price (n = 146), accurate (n = 63), and effective in terms of fast response (n = 52). The rest of the answers are illustrated in Figure 2.


[image: Figure 2]
FIGURE 2. Expected features of a fall detection device by the respondents.





DISCUSSION

This study's results highlight the association between falls with instability and their association across demographic and walking characteristics among a sample of older adults aged 50 years and above. Also, their perceptions toward the use of fall detection devices were investigated in which safety and reducing the risk of falls are the two main concerns, along with the expected features of fall detection devices. These findings identify potential enhanced features to be incorporated in a fall detection device by studying the older population's fall risk profile and may influence intervention strategies aimed at preventing falls.

Almost half of the respondents who reported falls in the past 6 months perceived they suffered instability while walking or moving to places. Since the p-value is less than significant level 0.05, we can conclude that there is an association between falls and instability among older adults in Malaysia (X2 = 20.145 and p-value < 0.001). There was an increasing trend across age group in terms of the prevalence of falls and perceived instability. The results support previous literature findings that gait difficulties or instability were associated with falls in older adults (7, 26, 35–40). Older adults tend to define a fall as a loss of balance, while health care professionals commonly address the consequence of falling, including injury and reduced quality of life (41). Hatch et al. (39) suggested that older adults who have concerns about their balance may encounter actual balance deficits. This explains why the respondents with instability issues in this study reported a high number of falls occurrences, at the same time increasing the risk of falls. Covinsky et al. (42) and Muir et al. (9) emphasized their findings that the self-reported dizziness or instability is associated with increased fall risk.

The prevalence of falls in the last 6 months prior to the survey was 28.9% (n = 336), consistent with a study done in institutional settings in Kuala Lumpur, with 30% (n = 50) prevalence (43) and 27.3% (n = 516) with history of falls in Melaka (44). In another study conducted in Brazil, with 400 participants aged 60 years or older, the prevalence of falls was 35.3% (45). The result was higher compared to other several studies reporting the prevalence of falls in the preceding 12 months; 4.07% (n = 811) by a study among community-dwelling in Perak (46), 14.1% (n = 3,969) from the National Health and Morbidity Survey 2018 (3), and 17.6% (n = 1,372) among community-dwelling older adults aged 40 and above in Germany (47). Also, a recent study of older adults living in four regions across the United States reported 18.8% (n = 878) prevalence in the previous 6 months (13).

The risk of falling is increasing with age as the findings found that increasing age was statistically significant, where the age group of 70 years and above were more likely to fall, mainly three or more times in the past 6 months. The findings are similar to those found in studies analyzed that advanced age is associated with a higher percentage of falls (8, 36, 45, 48–50). In contrast, Rizawati and Mas Ayu (44) found that fall occurrence was the highest in the younger group of 60 to 70 years, which accounted for 59.6% of total falls compared to age more than 70 years old (32.7%) during the past 12 months.

Although living arrangement has no significant association with the prevalence of falls and perceived instability, the ones who need serious attention are older adults who live alone, as there were 13 cases of falls reported in 6 months. Family members or designated community could remotely monitor from elsewhere if they were to use any fall detection devices to avoid long lie situation if a fall occurs and subsequently would provide immediate assistance.

More males respondents were experiencing instability. Older age group and those living alone are prone to have risk of falls, in consistence with the known relationship between falls and instability. The analysis revealed that regardless of gender and living arrangements, there were still incidents of falls and instability among the respondents.

Reliance on ambulatory aids to move around in daily activities is identified as mobility limitation among older adults. Over a quarter of those who did not use ambulatory aids reported fall incidents. The results revealed that respondents who relied on ambulatory aids tend to fall more, contributing to the increased risk of falls among older adults. Thus, it necessitates fall detection device. The present study is consistent with the findings from previous studies reporting that respondents with a history of falls were more likely to use an assistive device (37, 51), but contradicting with the findings from Harris and colleagues (35). Also, Bogle and Newton (52) identified that the use of an assistive device was a strong predictor of performance on the Berg balance test.

Older adults are encouraged to depend on assistive devices during their advanced years to avoid accidents. The association between using assistive devices for ambulation and falls concludes that older adults require assistance from caregivers or family members, suggesting that additional training with the appropriate assistive device is necessary. The impaired balance resulting from the aging process among the respondents may require the use of ambulatory aids, as deduced from the findings that all types of ambulatory aids used were related to almost 90% of the respondents with instability issues.

The present study's findings agree with other studies that concluded respondents who fall were more likely to have gait problems; identified to be the factors in fall incidence and risk (8, 37, 45, 49, 53–56). Tinetti et al. (26) also revealed balance and gait tests, including difficulty rising from a chair, in which half of the respondents from this study reported having gait problems, to be a useful predictor in identifying recurrent fallers. Furthermore, investigating the association of instability and gait problems led to the term of fear of falling. Hatch et al. (29) stated that fear of falling was a factor of balance confidence concerning the impaired balance due to these balance limitations.

Preparing for the aging population comes with challenges. One of them is dealing with older adults themselves. Their perceptions and acceptance toward technology with rapid innovation in this day and age may affect the percentage of adoption and usage. For example, most of the respondents in this study have never heard of the fall detection device, though it is widely used in developed countries. It is unfortunate to say that older adults in Malaysia have yet to be well-literated with advanced technology. This may be because of decreasing cognitive ability making it hard to learn and use a new device with new features and buttons. Based on the survey results, 28 of the respondents who knew about the device have stated the reasons for refusal to use the fall detection device. Most stated they have not fallen before resulting in no intent of purchasing or trying to use the device. In future, a longer survey period and broader targeted samples with experience using a fall detection device may contribute to more meaningful analysis for older adults population in Malaysia.

In reality, older adults are interested in using a technological device that can assist them in their daily lives, as proven in Table 4. Majority of the respondents were interested in using a fall detection devices, provided they are tailored with training and assistance. Consistent with Wong (57), new technology adoption among older adults (in the study refers to mobile phone) took much longer time although it has positively changed from resistance to acceptance. In order to expedite the technology adoption, the barriers must be investigated and overcame. As identified by several studies, barriers include lacking in these matters: the knowledge of key elements of the program, the expertise to train programs concerning fall preventions, the confidence of using advanced technology, insufficient knowledge of target group, funding, public awareness, and marketing campaign regarding gerontechnology programs (18, 58–60).

A previous study agrees with the finding that older adults tend to assume that the device is expensive; therefore, they tend not to use any technological advanced device at all (61). This explains why 86.6% of the respondents chose the expected affordable and suitable price for the fall detection device to be the lowest (< RM500).

Findings also showed that most of the respondents and their community lacked information and awareness on the range of available assistive devices and other available devices that offer a quality life in their advanced years. Referring to Chen and Chan (62), the older adults' health capabilities and functional capacities affect the utilization of gerontechnology. Simultaneously, its usage is driven by outcome expectations and peer recommendation, supported by facilitators. Correspondingly, their study proved that training was the primary factor in facilitating technology use, and it will increase the chance of accepting and utilizating innovative technology (62). In-line with previous studies, training courses or workshops could boost older adult's self-confidence, stimulate positive attitudes, and surge in intention to use technology (63, 64). As such, The Cycle of Technology Acquirement by Independent-Living Seniors (C-TAILS) introduced by Peek et al. (65), older adults' problems or status quo must be investigated first before proposing new technology to them. Then, enabling mechanisms would be triggered as personal and situational moderating factors, influencing the technology acquirement, which then will be depicted by their actual experiences with the newly acquired technology.

The assessment highlights the importance of inquiring older adults' expectations regarding a future fall detection device's features. The findings can be applied as a guide strategies in designing the device and engaging the older population in preventing falls in the future.



LIMITATIONS

The outcomes of this study have some limitations. Participants were randomly selected at convenience with the aim to have a wide-ranging older adult population. However, only healthy community-dwelling was selected due to limited access and a short data collection period. As they were recruited by convenience sampling, it cannot represent the general population and are prone to selection bias.

Secondly, incidents of falls and instability were assessed by self-report, which could lead to recall bias. As most retrospective research, the false recall may have created inaccuracies in reporting the fall history retrospectively over 6 months. The actual frequencies of falls would be greater or lesser than 28.9%. Additionally, the respondents' functional condition may not be the same at the time of the fall incidents while the respondents were evaluated.

Thirdly, there was no further assessment of falls-related factors and instability characteristics. Examples of assessments to develop more meaningful analysis are gait patterns, types of injuries caused by falls and symptoms or diseases that could cause falls (e.g., impaired vision, dizziness, vertigo, dementia, depression). Additionally, further studies on older adults' reactions to maintain balance in a time of perturbation are highly suggested.

Fourthly, findings represent by cross-sectional associations cannot be used in determining the cause. Further studies to address the causal relationship of falls, instability, gait impairments, and mobility limitations are needed.

Although the present study investigated the older adult's perceptions and the use of technology, the findings are based on cross-sectional studies that did not take into account user experiences.



CONCLUSION

The prevalence of falls and the percentage of perceived instability conditions increases with time as the older population grows. The analysis showed that instability affects the occurrence of falls among older adults. The occurrences could be reduced with proper monitoring. The demand continues for fall prevention intervention in detection, as well as awareness and familiarization among this population.

As for the research approach, the questionnaire has been proven to be quite successful in analyzing the older adult's perception and expectation toward the use of fall detection devices in Malaysia. The questionnaire results identified a fall detection device's preferred design for older adults. In the field of innovation design for older adults, it is always important to mind our designs to be in tandem with aging competency to avoid the perception of fear, irritation, and refusal to use the technological device. Thus, the designed technology must be calibrated and developed with them instead of for them. Meanwhile, encouraging this non-users to adopt technology requires removing all barriers at personal, technological and environmental levels to ensure its effectiveness. With all variables considered, it can be concluded that the need to extend the fall detection device incorporating a balance monitoring system is highly beneficial for fall prevention intervention.

Although several variables distinguished between those who fell and those who did not, the relationship may only be an association, not causal; may vary between individuals, similar to perceived instability conditions. For example, having gait problems may cause an older adult to develop a fear of falling, loss of stability, and consequently tend to fall. Alternatively, an older adult may not have such problems and may fall, both because of the nature of aging.

The primary purpose of studying gerontechnology is to improve the quality of life among older adults. The proposed device offers older adults freedom and boosts their confidence whereby they can do daily activities without fear, hence promoting active aging. The more active an older adult is, the lesser potential of falling will it be. Technology is one of the approaches which can support older adults in their daily lives, in addition to enhancing their comfort and safety at home.

Henceforward, the well-being of older adults should be taken into consideration from now on. An enhanced fall prevention device is expected to assist caregivers or family members as real-time monitoring provides immediate alert, promoting peace of mind and reducing the burden. Correspondingly, physical therapists and clinicians can clearly understand when the person falls and circumstances surrounding it, allowing for better treatment. Finally, more profound findings and more psychological analysis are needed, which can be tailored to older user's needs and perceived to be senior-friendly and more accurate.
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