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Abstract 

In Australia, 3.8 million people are aged 65 or over; this age group is projected to 

grow to 8.7 million by 2056, making up 22 per cent of Australians (1). This rapid ‘ageing’ 

of the population is thanks to current advancements in medical technology and public 

health schemes (2). Although individuals can now expect to live into their sixties and 

beyond, ageing is associated with an accumulation of generalised impairments to health 

(3-5). Therefore, managing healthy ageing in older adults to improve their quality of life, 

mobility and nutrition is an important social and economic challenge in Australia. 

Physical activity has been well established as a key factor to support an individual’s 

biopsychosocial health and is essential to prevent age-related impairments (6-8). 

However, several established barriers (e.g., physical limitations, competing priorities and 

access barriers) prevent older adults from undertaking physical activity (9-12). Vibration 

therapy has been reported to mechanically stimulate muscle spindles, initiating muscle 

contractions like physical activity, without the need for wide-ranging movements (13, 

14). 

A systematic review was conducted to understand the effectiveness of vibration 

therapy on the quality of life, mobility and nutrition of older adults. The review 

highlighted a total of five studies examining these variables. These randomised controlled 

trials revealed that participants undertaking vibration therapy had improved knee joint 

mobility (15, 16), general functional mobility (15, 17, 18), gait and walking ability (17, 

18) and balance ability (15, 18, 19). Some of these studies also reported significant 

improvement in certain aspects of quality of life (15, 17). However, nutrition was not a 

key variable assessed in any of the studies. Along with these findings, seated cycloid 

vibration therapy was considered the most viable form of vibration therapy for older 

adults with impaired mobility due to its postulated ease of use, portability and safety 

compared to standing whole-body vibration. However, the study focusing on seated 

cycloid vibration therapy was of low quality, suggesting further research for this therapy. 

A pilot intervention study was conducted on the effectiveness of cycloid vibration therapy 

on the quality of life, mobility and nutrition of aged care residents to cover the gaps 

evaluated by the systematic review. 

In the pilot intervention study, 14 eligible aged care facility residents aged 65 and 

over who met the inclusion criteria were allocated into either the cycloid vibration therapy 
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(intervention) group or the control group based on exclusion criteria. Initially, those in 

the intervention group were to participate in the intervention for 12 weeks, with outcome 

measurements being conducted at baseline, week four, week eight and week 12. However, 

due to restrictions placed on aged-care facilities due to COVID-19 at week four of the 

intervention, the cycloid vibration therapy treatment was only provided for four weeks. 

Additionally, outcome measures were conducted at baseline and six months post-

intervention when COVID-19 restrictions were relaxed. Consequently, outcome 

measures were not performed at the end of week 4, 8 and 12. However, this allowed for 

any long-term effects to be measured using the 6-Dimensional Quality of Life 

Assessment, Physiotherapy Mobility Assessment and Mini Nutritional Assessment. No 

significant differences at six months post-intervention were observed in the quality of life, 

mobility or nutrition of participants undertaking the cycloid vibration therapy treatment 

compared to baseline. Despite these findings, participants evaluated the intervention as 

relaxing and comfortable and desired the intervention to have been at the aged care 

facility during the COVID-19 pandemic. 

A qualitative study was also conducted to assess the experiences of these 

participants during the COVID-19 pandemic concerning their quality of life, mobility and 

nutrition. Semi-structured, one-on-one interviews addressed resident life during the full-

scale COVID-19 aged-care restrictions imposed by the Queensland Government. 

Participant experiences comprised three major themes: (1) reduced face-to-face contact 

with close ones, (2) disruption to daily routines and activities and (3) aged care staff 

affecting resident wellbeing. These major themes were observed to affect the quality of 

life, mobility and nutrition of older adults in several ways. Thus, they were considered 

potential confounding factors to the previous intervention study. 

Overall, these studies validate the need for further research into the effectiveness 

of cycloid vibration therapy on the quality of life, mobility and nutrition in aged care 

residents. Unavoidable limitations of the study, that is, the break in the intervention period 

and the effect of COVID-19, make the findings of this research project inconclusive. 

However, participant evaluations revealed that they enjoyed the cycloid vibration therapy 

program and desired to redo the intervention. With participants expressing disruption to 

services and staff availability, providing the residents with cycloid vibration therapy may 

have proved invaluable to their quality of life, mobility and nutrition. Recommendations 

based on the limitations of this study may help design a large-scale intervention study 
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regarding the effectiveness of cycloid vibration therapy on the quality of life, mobility 

and nutrition of aged care residents. 
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Chapter 1: Introduction 

1.1 Introduction 

To promote healthy ageing, a well-established method that maintains an 

individual’s quality of life (QoL), mobility and nutrition is essential. For most 

populations, physical activity is an effective method to counteract the generalised 

impairments that come with age. However, for many elderly individuals, a range of 

barriers to participation exist (e.g., low compliance, comorbidities and risk of falls) (9-

12). Vibration therapy (VT) is an emerging method proposed to have similar benefits to 

physical activity without the need for wide-ranging movement movements (13, 14). 

Within VT, cycloid vibration therapy (CVT) has been hypothesised to be the most viable 

method of physical activity for older adults with impaired mobility. This is because of 

CVT’s perceived portability, ease of use and safety compared to standing whole-body 

vibration (WBV) therapy. However, to date, the effects of CVT on the factors of healthy 

ageing have not been widely investigated, particularly in the context of residential aged 

care. Thus, this study aimed to determine if CVT influences the QoL, mobility and 

nutrition of aged care residents. 

 

1.2 Background 

According to the United Nation’s World Population Prospects: the 2019 Revision, 

by 2050, one in six people will be over the age of 65, making up 16 per cent of the global 

population (20). In Australia, it is projected that the number of people aged 65 and over 

will grow from 3.8 million to 8.8 million by 2056, making up 22 per cent of all Australians 

(1). Population ageing is rapidly becoming one of the most significant social 

transformations with implications for nearly all sectors of society, financial markets and 

the demand for goods and services, such as housing and healthcare (2). 

The concept of ‘healthy ageing’ has become a more central concept than ever 

before (21). The World Health Organization (WHO) defines healthy ageing as ‘the 

process of developing and maintaining the functional ability that enables wellbeing in 

older age’ (21). Functional ability comprises all the mental and physical capacities from 

which an individual can draw, including their ability to walk, think, see, hear and 

remember (21). Being free of illness or disease are not requirements for healthy ageing. 
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Therefore, healthy ageing can be defined by three main factors:(1) QoL, (2) mobility and 

(3) nutrition (21). 

Physical activity is a well-established method for maintaining and improving most 

aspects of an individual’s biopsychosocial health. For ageing individuals, physical 

activity is essential in counteracting the generalised impairments that come with age (6). 

In a systematic review by Daskalopoulou et al. (22), increased physical activity levels in 

older adults were found to improve the odds of healthy ageing by 39 per cent. Physical 

activity has been shown to be significantly associated with improved sarcopenia 

components, a key cause of age-related mobility decline (23). By improving muscle mass, 

strength and mobility in older adults, physical activity has been hypothesised to improve 

the nutritional status of older adults through increased basal metabolic rates and increased 

appetite (24). Therefore, with physical activity improving both the mobility and nutrition 

of older adults, individuals can experience a better QoL. Although physical activity may 

be beneficial, compliance from ageing individuals is challenging (9-12). According to the 

Australian Institute of Health and Welfare (AIHW), two in five older Australian 

individuals reported being sufficiently active during the preceding week (25). Several 

systematic reviews and qualitative studies explain this insufficient physical activity in 

older adults is due to multiple barriers, including physical limitations, competing 

priorities and access difficulties (9-12). 

For patients contraindicated for physical activity, VT could be an option for 

maintaining the factors required for healthy ageing. As the name suggests, VT generates 

vibration at certain frequencies (Hz), indicating the number of complete up-and-down 

movement cycles per second, amplitudes (mm), as well as different directions of the 

vibration movement (26). VT is a broad term for different types of vibratory devices 

available, including CVT and WBV therapy. Several systematic reviews observed VT 

improving functional ability, mobility and muscle recovery (27-29). It has also been 

hypothesised that mechanically induced muscle contractions from VT can increase 

glucose uptake and metabolism (30). With these physical improvements and high 

participant compliance (31-33), QoL, mobility and nutrition could be affected. However, 

in the context of healthy ageing, no systematic review or intervention study has examined 

the effectiveness of VT on the QoL, mobility and nutrition of older adults. This study 

aimed to investigate the effectiveness of VT on these healthy ageing factors. 
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1.3 Research Aims and Objectives 

The overall aim of this study was to examine the effectiveness of VT on the QoL, 

mobility and nutrition in aged care residents. Further, the most viable form of VT for 

older adults with mobility impairments was evaluated in terms of portability, ease of use 

and safety with a systematic review. From here, preliminary evidence on the effectiveness 

of the most viable VT device to improve the QoL, mobility and nutrition for mobility-

impaired older adults was provided with a pilot intervention study with aged care 

residents. Due to COVID-19 aged-care restrictions being introduced near the beginning 

of the intervention study, participants’ experiences with the COVID-19 pandemic were 

investigated regarding any effects on the preliminary evidence. Before these aims, the 

study first aimed to provide a comprehensive review of the background literature on the 

ageing population and their age-related impairments to QoL, mobility and nutrition. 

Additional literature was also reviewed on how physical activity can benefit these older 

adults and their current participation in physical activity. Current literature on VT in older 

adults was also reviewed. 

1.4 Significance 

Common complications such as decreased mobility, poor nutrition and reduced 

QoL become more prevalent with age (3-5). Physical activity is the recommended form 

of overall health management for older adults to counteract these age-related 

complications (34). However, due to age-related barriers preventing elderly individuals 

from participating in physical activity (e.g., decreased mobility, competing priorities and 

access barriers) (9-12), a need for an alternative or complementary therapy is presented. 

With the ability to induce muscular contractions like physical activity without the need 

for wide-ranging movements, VT could be a possible therapy for overcoming these age-

related barriers in mobility-impaired older adults. However, a gap in the literature is 

apparent when describing the effectiveness of VT on the QoL, mobility and nutrition of 

older adults. By assessing the effectiveness of VT on these age-related implications with 

a systematic review, justification for further research of VT technology on older adults 

can be provided. Moreover, by determining the most viable form of VT technology with 

this review, further research into VT can be more feasible for mobility-impaired older 

adults. The outcomes of the later pilot intervention study have the potential to provide 

preliminary evidence of the chosen VT (CVT) on the QoL, mobility and nutrition in aged 

care residents, adding to the already scarce literature on VT. The qualitative COVID-19 
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study also outlines the experiences of aged care residents during this current phenomenon 

concerning their QoL, mobility and nutrition. Other than examining the pandemic as a 

potential confounding factor, no other study has examined the experiences of aged care 

residents during the Queensland COVID-19 aged-care restrictions concerning these 

healthy ageing factors. These qualitative findings will add to the much-needed literature 

on the effect of the COVID-19 aged care restrictions. 

1.5 Research Questions 

Systematic Review 

1) Does VT improve the QoL, mobility and nutrition of older adults?  

2) Which type of VT is most viable for older adults contraindicated for physical 

activity? 

Pilot Intervention Study 

1) Does CVT affect the QoL, mobility and nutrition of aged care residents?  

Qualitative COVID-19 Effects Study 

1) How did participants experience the effects of the COVID-19 aged-care 

restrictions in relation to their QoL, mobility and nutrition?  

1.6 Research Hypotheses 

1) VT will provide improvements in the QoL, mobility and nutrition of older adults.  

2) CVT will be the most viable form of VT for older adults with mobility 

impairments. 

3) Participants in the CVT treatment group will experience improved QoL, mobility 

and nutrition compared to baseline. 

4) Participants in the intervention study will be negatively affected by the COVID-

19 aged-care restrictions concerning their QoL, mobility and nutrition. 
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1.7 Structure of Thesis 

Chapter 1 has provided a brief overview of the research background to this study 

as well as its significance and research questions. The study aims and objectives were 

also provided. 

In Chapter 2, a comprehensive literature review is presented. Here, the ageing 

population and healthy ageing factors of QoL, mobility and nutrition are discussed. Along 

with these factors, the topic of physical activity in older adults is introduced. Current 

literature on VT and its hypothesised effects on QoL, mobility and nutrition are 

highlighted. 

In Chapter 3, a systematic review of the different types of VTs and their 

effectiveness on the QoL, mobility and nutrition in older adults is presented. The 

methodology, including search strategy, data collection and critical appraisal of sources, 

are outlined. Along with the methodology, the findings from the included studies are 

discussed in a narrative synthesis. 

In Chapter 4, details of the pilot CVT intervention study with aged care residents 

are presented. Methodological considerations, including design, sampling strategy, data 

collection, analysis and ethical considerations, are outlined. Findings examining the 

effectiveness of CVT on the QoL, mobility and nutrition in aged care residents are 

presented.  

During the intervention study, several COVID-19 aged-care restrictions were 

introduced, halting the progress of the study period. These restrictions were hypothesised 

to affect the findings presented in Chapter 4. 

In Chapter 5, participant experiences during the COVID-19 aged-care restrictions 

regarding their QoL, mobility and nutrition are provided. The qualitative study’s 

theoretical framework, data collection and analysis procedures are outlined. Major themes 

and sub-themes found in participant experiences are discussed. 

Chapter 6 provides a detailed discussion of both the intervention study findings 

and qualitative study findings. The overall findings are discussed in the context of the 

literature identified in the systematic review. Study limitations are also examined. 
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Chapter 7 concludes the study findings and their implications. This chapter also 

provides recommendations for future research. 
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Chapter 2: Literature Review 

2.1 Introduction 

This chapter presents an overview of the ageing population and their associated 

general health status. A particular focus is provided on the QoL, mobility and nutrition in 

older adults (≥ 65 years). Alongside the challenges of ageing, its influence on the ability 

to participate in physical activity is highlighted. Existing relevant literature on VT and its 

possible desirable effects are examined. Additionally, the different forms of VTs are 

described. The next chapter carries on from this literature review as a systematic review 

of the effects of VT on the QoL, mobility and nutrition in older adults. The systematic 

review also compares the various relevant VTs in relation to older adults contraindicated 

for physical activity. 

 

2.2 The Ageing Population 

With this current generation’s access to advanced medical technology and public 

health schemes, individuals can expect to live into their sixties and beyond (2). According 

to the WHO, between 2015 and 2050, the proportion of the world’s population over 60 

years is expected to double from 12 to 22 per cent (35). In Australia, the population aged 

65 and over is projected to grow from 3.8 million to 8.8 million by 2056, making up 22 

per cent of Australians (1). Overall, Australians are now enjoying one of the highest life 

expectancies in the world. Within the Australian community, older individuals contribute 

valuably to society by participating in family and community life; the AIHW reported 

that one in five older Australians had volunteered their time within the last 12 months (1). 

Older Australians are also a vital part of the economy through their continued engagement 

in the workforce along with their post-retirement incomes and assets (1).  

With the rapidly increasing ageing population and invaluable contributions they 

make to the broader community, managing the healthy ageing of older adults is an 

important social and economic challenge both in Australia and globally (1, 2). The WHO 

defines healthy ageing as ‘the process of developing and maintaining the functional 

ability that enables wellbeing in older age’ (21). Functional ability comprises all the 

mental and physical capacities from which an individual can draw, including their ability 
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to walk, think, see, hear and remember (21). Being free of illnesses or disease are not 

requirements for healthy ageing but can be defined as maintaining one’s QoL, mobility 

and nutrition. Associated with ageing is the accumulation of generalised impairments to 

health that negatively affect these key factors to healthy ageing and overall QoL. 

Due to these accumulative impairments and the growing older population, the 

AIHW reported a 17 per cent increase in the number of older Australians in permanent 

residential aged cares from 2007 to 2017 (1). As defined by the Australian Government 

Department of Health (36), residential aged cares are for older Australians that no longer 

have the capacity to live within their own home (36).  Compared to  most community-

dwelling older adults, aged care residents can experience more severe limitations to their 

day-to-day activities (1). Providing both accomodation and support to older individuals 

residing in aged care then becomes crucial to promoting ‘healthy ageing’ in the Australian 

population.  

 

2.3 Mobility in Older Adults 

Mobility, defined as the physical ability to move, is considered a key promotor of 

healthy ageing, as it relates to the basic human need for physical movement (37). Mobility 

is necessary for accessing commodities and participation in meaningful social, cultural 

and physical activities (37). However, with advancing age, mobility can decline rapidly 

(38). Longitudinal data based on older persons in the Chianti area, Italy, observed rates 

of decline in measures of lower extremity performance, including walking to accelerate, 

between the ages of 60 and 70 years (38). These age-related declines in mobility can 

hinder the ability to manage tasks of daily life and increase the need for assistance, leading 

to disability or institutionalisation (3). When providing insight into the older Australian 

population, the AIHW reported a decline in mobility among individuals aged 65 and over 

(1). This older Australian-based review reported that in 2015, 15 per cent of men and 22 

per cent of women aged 65 and over experienced disability as a severe or profound core 

activity limitation (i.e., requires help with self-care, mobility or communication) (1).  

Several complex reasonings for the rapid age-related decline in mobility and 

overall functional ability exist. However, increasing evidence suggests that 

neuromuscular impairments and resulting muscle weakness are most predictive of 

unfavourable mobility outcomes later in life (39). A review assessing some of the risk 
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factors for falls in older people suggested muscular weakness was strongly associated 

with impaired mobility and increased falls (40). Losses in muscle strength (dynapenia) 

and muscle mass (sarcopenia) are introduced with age due to several degenerative 

processes (41, 42). Both neural and morphological factors and their interactions are 

responsible for age-related declines in muscle strength and mass (41, 42). Ageing is 

characterised by a gradual loss of spinal motor neurons responsible for the control of all 

muscle movements through transmitted impulses to skeletal and smooth muscle (41). The 

age-related loss of spinal motor neurons leads to a decline in muscle fibre number and 

size, resulting in impaired mechanical muscle performance (41, 42). Therefore, older 

adults exhibiting poor mobility are prime candidates for rehabilitation focused on 

improving these impairments. 

 

2.4 Nutrition in Older Adults 

Nutrition is an important element of health in the older population. Meeting the 

diet and nutritional needs of older adults is crucial for the maintenance of functional 

independence and quality of life, supporting healthy ageing (43-45). Malnutrition, 

defined as a state of deficiency or imbalance of nutrients (46), is increasing among the 

elderly population. In their 2021 final report, The Australian Royal Commission into 

Aged Care Quality and Safety reported that approximately 50 per cent of older 

Australians in residential aged care were either at risk of malnutrition or were 

malnourished (47). Termed the ‘anorexia of ageing’ (43-45), advanced age introduces 

multifactorial physiological and psychosocial changes that can make it more difficult for 

nutritional needs to be met (see Figure 2.1). 
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reduction in basal metabolic rate causing a rise in body fat (55). Not only does this 

negatively affect an older adult’s nutritional status, but it also affects their mobility status. 

(41, 42). Recent studies have suggested implementing physical activity interventions to 

improve appetite control in young adults; however, the effects in older adults are less 

clear (56). In a recent systematic review, physical activity was proposed to improve 

appetite and energy intake, and energy intake was proposed to increase with habitual 

physical activity; however, the review found insufficient evidence to support this 

suggestion (51). However, there are several benefits associated with physical activity, 

including increasing lean body mass and resting metabolic rate (57), which are both 

positively associated with appetite (24).  

 

2.5 Quality of Life in Older Adults 

As stated earlier, the concept of healthy ageing has become an important pillar of 

research as the ageing population increases rapidly (21). As healthy ageing is expected to 

affect QoL, understanding the features and determinants of QoL is of primary relevance 

to support the healthy ageing of older adults. QoL is referred to as health-related QoL in 

this context. Health-related QoL is a multidimensional population health outcome that 

complements more traditional measures of mortality and morbidity, providing a broad 

summary of measures of perceived health (58). Determinants of health-related QoL 

include measures of physical health, mental health and social functioning (59). In older 

adults, adverse effects to health-related QoL have been widely documented due to the 

accumulative complications associated with ageing (5, 60). In a recent panel survey study 

assessing the QoL of older Australians living in rural and urban communities, a repeated-

measures analysis of variance showed a decrease in QoL over time (61). This decline in 

QoL among older adults over time was also observed in a separate two-year follow-up 

study by Rantakokko et al. (62). This evident decline in health-related QoL in older adults 

can be associated with age-related declines in mobility and nutrition, among other factors 

(62-68). 

In the same two-year follow-up study assessing QoL in older adults mentioned 

earlier, Rantakokko et al. (62) also observed a decline in QoL associated with a decline 

in life-space mobility (62). Life-space mobility was referred to as the spatial area in which 

a person moves in daily life while considering distance, frequency and assistance needed 

(62). Another study that explicitly evaluated the relationship between mobility 



 

12 
 

impairment and health-related QoL in older adults showed that higher mobility 

impairment was significantly associated with decreased health-related QoL (63). In a 

meta-synthesis of qualitative studies examining older adult perceptions of mobility, Goins 

et al. (64) observed that mobility to older adults was ‘an integral part of sense of self and 

feeling whole’. As a basic human need, mobility signifies independence and wellbeing, 

contributing to an individual’s overall health-related QoL (21, 64). Thus, supporting the 

mobility of an older adult may enhance one’s health-related QoL.  

By supporting the nutrition of older adults, this may substantially reduce the 

burden of disease and improve QoL. In a cross-sectional study of older adults with 

gastrointestinal malignancies, a high prevalence of malnutrition was observed in these 

individuals that was associated with a reduced health-related QoL (65). In another cross-

sectional analysis examining the relationship between diet quality, physical activity and 

health-related QoL in older adults, Xu et al. (66) observed that consuming a healthier diet 

was associated with better general health. If undernutrition becomes extreme in older 

adults with malnutrition, diminished muscle mass and vigour, functional impairment and 

decreased health-related QoL occurs (67, 68). Therefore, it is essential to monitor and 

manage an older adult’s nutritional status to improve their health-related QoL. 

 

2.6 Physical Activity in Older Adults  

‘Physical activity’ is defined by the WHO as any bodily movement that requires 

energy expenditure produced by skeletal muscles (69). For a variety of populations, being 

physically active has been well established as a key factor in maintaining and improving 

biopsychosocial health (6-8). For ageing individuals, physical activity is essential in 

counteracting the generalised impairments that come with age (6). By counteracting these 

health-related impairments with physical activity, the healthy ageing of older adults can 

be supported (22). Increased physical activity levels in older adults have been found to 

improve the odds of healthy ageing by 39 per cent, as observed in a systematic review 

and meta-analysis of longitudinal studies by Daskalopoulou et al. (22). Due to the 

significant strength in evidence, the AIHW recommends that individuals aged 65 and over 

should accumulate at least 30 minutes of moderate-intensity physical activity on most or 

preferably all days (25). When introduced to older adults, physical activity has several 

hypothesised mechanisms improving mobility, nutrition and QoL in older adults. 
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In an umbrella review re-examining the relationship between physical activity, 

risk of fall-related injury, and overall mobility in older adults, Dipietro et al. (70) observed 

strong evidence that physical activity reduced the risk of fall-related injuries from 40 to 

32 per cent. Dipietro et al. (70) also reported significantly improved physical function 

with physical activity, reducing the risk of age-related loss of physical function among 

older adults. Declines in mobility have been previously indicated in older adults due to 

several age-related impairments (39-42). One of the leading causes of mobility decline in 

older adults is the age-related loss of muscle mass and strength (39). In a cross-sectional 

study examining a large group of older adults, physical activity was observed to be 

significantly associated with sarcopenia components (i.e., muscle mass, muscle strength 

and muscle function) (23). Meier et al. (23) found that physically active older adults 

maintained higher levels of upper and lower body strength while avoiding sedentary time. 

In a separate yearlong study measuring the physical activity level of older Japanese 

individuals, seniors that walked at least 7,000 to 8,000 steps per day were observed to 

have a likely chance to have a muscle mass above the sarcopenia threshold (71). 

Therefore, by maintaining the age-related loss of muscle mass and strength in elderly 

individuals, evidence suggests that physical activity is a viable factor for supporting the 

mobility of older adults. 

The ‘anorexia of ageing’, defined as a loss of appetite or reduced food intake, has 

also been previously found to affect the nutritional status of a number of older adults (48). 

In a systematic review evaluating the potentially modifiable determinants of malnutrition 

in older adults, moderate evidence observed that poor physical function was positively 

associated with malnutrition, along with other determinants (72). Research suggests that 

by improving physical function with physical activity, physical activity may improve 

older adult nutrition along with improved mobility (70). It has also been hypothesised 

that the age-related loss of lean muscle mass and reduced basal metabolic rate in 

consequence (55), is associated with the age-related loss of appetite (24). Physical activity 

has been previously associated with the effective maintenance of muscle mass in older 

adults (23) and could improve the onset of age-related appetite loss in older adults through 

increased basal energy expenditure. Therefore, as mobility and nutrition improve with 

physical activity, older adults will experience a better QoL (62, 66) as previously 

mentioned.   
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2.6.1 Physical Activity Participation in Older Adults 

Although the AIHW recommends that older adults should be accumulating at least 

30 minutes of moderate-intensity physical activity every day, 75 per cent of older 

Australians were reported not to be sufficiently active during 2014–15. This large 

proportion of insufficiently active older adults was also observed in the United States, 

with only 14.7 per cent of Americans aged 65–74 years meeting the recommended 

amount of weekly physical activity (73). Along with the large proportion of insufficiently 

active older Australians, the average time spent on sedentary activities by non-working 

older Australians exceeded six hours on the average weekday (25). Sedentary activity is 

defined by the AIHW as prolonged sitting or lying down in which low levels of energy 

are expended (excluded time spent sleeping) (25). For non-working older Australians, the 

long hours of sedentary activity were measured as sitting while watching TV or using a 

computer, and other leisurely activities, such as reading or sitting down for meals (25).  

Knowledge of the determinants of insufficient physical activity and sedentary behaviour 

is needed to promote healthy ageing in older adults effectively. 

Several systematic reviews and qualitative studies have explored the barriers to 

physical activity participation in older adults (9-12). In a thematic synthesis of the 

qualitative literature on older people’s perspectives on physical activity participation, 

Franco et al. (12) observed that some older adults believe physical activity to be 

unnecessary or potentially harmful. Other than motivation and beliefs, Franco et al. (12) 

reported other major themes regarding low physical activity participation in older adults 

due to physical limitations, competing priorities and access difficulties. Regarding 

physical limitations, physical activity was perceived as both physically and emotionally 

demanding (12). Further, older adults feared falling and sustaining serious injuries during 

physical activities (12). In Franco et al.’s (12) thematic synthesis, 56 per cent of studies 

reported older adults being unable to participate in physical activities due to existing 

comorbidities (i.e., musculoskeletal disorders) (12). In another systematic review 

exploring barriers to physical activity in mobility-limited older adults, Rasinaho et al. (74) 

reported that older individuals with severe mobility limitations often reported more 

physical activity barriers than those with no mobility limitation. 

In 40 per cent of studies examined by Franco et al. (12), competing priorities such 

as work and family responsibilities provided little to no time for older participants to 

participate in physical activity. For aged care residents, environmental barriers such as 
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poor access to transport and lack of accessible space and equipment for physical activity 

in institutions were significant factors in the low participation in physical activity (75). In 

Franco et al.’s (12) review, 55 per cent of studies also reported the unavailability of 

appropriate physical activity programs.  Finding an alternative or complementary method 

to physical activity that can satisfy these barriers is desired and imperative in supporting 

the healthy ageing of older adults, especially those contraindicated for physical activity. 

 

2.7 Vibration Therapy 
A rising interest in the use of VT for safely achieving therapeutic or physical 

performance goals has been observed over recent years (76, 77). As the name suggests, 

VT generates vibration at certain frequencies (Hz), indicating the number of complete up-

and-down movement cycles per second, amplitudes (mm) and directions of the vibration 

movement (26). The force and intensity of VT increase with the frequency and the 

amplitude of the vibration (26). A wide range of protocols exists to conduct studies on 

VT, depending on the type of vibratory device used (29, 78-80). For WBV, the user 

typically stands or lies down on the vibratory platform in a static position or performs 

static movements (29, 78, 79). CVT differs from WBV with the type of therapeutic 

stimulus produced at an arguably lower intensity than WBV (80). CVT consists of cycloid 

vibrations produced in three perpendicular directions, producing alternating pulsations at 

different frequencies, amplitudes and accelerations (80). During CVT protocol, 

participants are typically seated with cycloidal vibrations being administered with a 

lightweight vibratory device rather than a large platform (29, 80). With either VTs, users 

are not required to use wide-ranging movements compared to physical activity, making 

them ideal for older participants with mobility impairments (76, 77). 

The exact mechanism of action of VT remains a matter of controversy among 

researchers (81). However, it is mainly hypothesised that vibrations mechanically 

stimulate muscles’ spindles and alpha-motor neurons, initiating a muscle contraction 

similar to physical activity (13, 14). By inducing concentric-eccentric contractions 

through mechanical oscillations, VT is hypothesised to prevent the age-related loss of 

muscle (sarcopenia) and improve an individual’s mobility status. In a systematic review 

examining the effect of WBV on balance, mobility and falls in older adults, WBV 

improved relatively basic functional ability and mobility, particularly among frailer older 

adults (27). In another recent systematic review assessing the effects of WBV in 
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institutionalised older adults, Alvarez-Barbosa et al. (28) reported WBV to be most 

beneficial for their functional mobility. While the only one of its kind, an outdated study 

found that locally applied CVT of low amplitude and frequency was equally as effective 

as flexibility exercises in increasing short-term mobility (82). In another study, compared 

to sports massage and stretching, CVT showed no significant difference in promoting 

muscle recovery after muscle-damaging exercise (29). Thus, by assisting muscle 

recovery, mobility can also be improved. Although the effectiveness of VT on the 

nutrition of older adults has not been established, it has been hypothesised that 

mechanically induced muscle contractions from VT can increase glucose uptake and 

metabolism (30). With this positive association with VT use, the improved mobility and 

nutrition of older adults are hypothesised to result in a better health-related QoL. In a 

systematic review examining studies that assessed the effects of WBV in patients with 

fibromyalgia, WBV was observed to improve health-related QoL (83).  

In terms of participant compliance, several studies have examined the feasibility 

of VT in older adults. In a randomised control trial (RCT) assessing the feasibility of 

WBV in institutionalised elderly persons, Bautmans et al. (84) observed that 96 per cent 

of treatment participants attended their WBV exercise sessions. This high compliance rate 

to WBV therapy (≥90%) was also observed in several other studies (31-33). In another 

feasibility study assessing CVT’s effectiveness on intermittent claudication in older 

adults, participant compliance with CVT was high with no participant dropout (85). Atkin 

et al. (85) also observed that 24 per cent of participants used the CVT device more 

frequently than recommended. Compared to the high compliance rates with VT in older 

adults, adherence to physical activity was extremely low in older adults, as presented in 

a population-based study (≤15%) (86). This low adherence to physical activity in older 

adults has previously been raised by the AIHW (25). Thus, VT has the potential to be a 

complementary or alternative therapy to support the healthy ageing of older adults with 

low compliance to physical activity. However, a systematic review assessing the 

effectiveness of VT on the factors of healthy ageing, including mobility, nutrition and 

QoL in older adults, does not yet exist in the literature. Further, with the variety of VTs 

currently available, comparing the safety, ease of use and effectiveness of each therapy 

for older adults, especially those with barriers to physical activity, is increasingly 

relevant. 
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2.8 Chapter Summary 

Health-related declines in the rapidly ageing population present a significant 

global health problem (21). To support the healthy ageing of older adults, the AIHW 

recommends regular engagement in physical activity to improve the mobility, nutrition 

and QoL of older adults (1, 25). Despite strong evidence and existing initiatives aimed at 

facilitating physical activity, a large proportion of older adults remain insufficiently active 

and lead mainly sedentary lifestyles (1, 25). This chapter provided an overview of the 

underlying barriers preventing older adults from participating in physical activity such as 

physical limitations and access difficulties (9-12). As an alternative or complementary 

therapy to support the healthy ageing of older adults, the feasibility and effectiveness of 

VT in older adults was explored. The potential of VT to support mobility, nutrition and 

QoL in older adults was revealed with its high compliancy, safety and portability, as 

presented in numerous studies. With the differing VTs available, a comprehensive review 

of these therapies in their ability to support the QoL, mobility and in older adults is 

desirable. A systematic review examining the different VTs available and overall 

effectiveness on the healthy ageing factors of older adults is presented in Chapter 3. 
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Chapter 3: Systematic Review 

3.1 Introduction 

A systematic review was conducted to systematically extract and analyse relevant 

primary articles on VT and the QoL, mobility and nutrition of older adults. The objective 

of this review was to evaluate whether VT could improve these aspects of healthy ageing 

within older adults. Additionally, the type of VT most feasible for older adults 

contraindicated for physical activity was also considered. In Chapter 3, the protocol used 

to conduct this systematic review is defined. The main findings, analysis, critical 

appraisal and discussion of key articles are also outlined. The Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA) checklist was used to report the 

systematic review explicitly and effectively (87). The PRISMA checklist is an evidence-

based minimum set of items for the transparent and effective reporting of systematic 

reviews and meta-analyses (87).  

Research Question (s) 

1) Does VT improve the QoL, mobility and nutrition of older adults?  

2) Which type of VT is most viable for older adults contraindicated for physical 

activity? 
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3.2 Methods 

3.2.1 Eligibility Criteria 

As the volume of literature in this topic area was still relatively small, all clinical 

and comparative studies were eligible, provided they were based on original primary 

research and published in peer-reviewed journals. To focus on the overarching research 

questions, all studies included: 1) human participants aged 65 and over, 2) observation of 

the sole effects of VT, 3) comparison with a control/placebo group(s) and 4) at least a 

partial focus on either mobility, nutrition or QoL. Studies that combined VT with physical 

exercise were excluded to ensure the research questions were answered. Due to the 

novelistic nature of these interventions and devices in the field, studies from creation until 

2021 were included. Finally, non-English studies were excluded to avoid any translational 

errors. 

The following inclusion and exclusion criteria guided the inclusion/exclusion of 

sources to be included in the systematic review (see Table 3.1): 

Table 3.1. Inclusion and exclusion criteria of chosen articles 

Inclusion Criteria Exclusion Criteria 

• Primary research papers. • Non-English studies. 

• All clinical and comparative 
studies. 

• Animal studies. 

• Participants aged 65 and over. • Secondary research papers. 

• Studies investigating solely 
vibration therapy with outcome 
measures on mobility, nutrition or 
QoL.  

• Participants aged under 65 years. 

• Comparing against a 
control/placebo group (s).  

 

• Human studies only.  

• English studies included.   
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3.2.2 Search Strategy 

A search using the databases MEDLINE (Pubmed), EMBASE, Web of Science, 

Scopus, CINAHL and CENTRAL was conducted, covering articles from creation until 

February 2021. These databases all emphasise biomedicine, allied health, health sciences 

and medicine, providing a complete outreach on the topic. With the supervision and 

support of a Griffith University librarian, a preliminary search strategy was drafted for 

MEDLINE (PubMed). An initial scoping search was performed in MEDLINE, as it is 

arguably one of the largest health databases, indexing more than 27 million journal 

articles in life sciences with a concentration on biomedicine. This initial scoping search 

provided an outlook on both the quantity and quality of literature available on the topic, 

allowing for the broadening or tightening of the research question scope. Additional 

search terms relevant to the topic were extracted from the titles and abstracts of the 

initially scoped key articles to better retrieve information in later searches. 

The final search strategy drafted from MEDLINE (PubMed) was adapted to the 

main search in the other chosen databases. The main search conducted used the following 

key words and terms: ‘vibration therapy’, ‘older adults’, ‘mobility’, ‘nutrition’ and 

‘quality of life’. These search terms allowed for the extraction of literature on the different 

diverse methods of VT available and their observed effects on the mobility nutrition and 

QoL of older adults. Boolean operators such as ‘AND’ and ‘OR’, and quotation marks 

were used with these key terms to extract the most relevant articles of interest. Truncation 

search techniques, specifically by using asterisks, were used to broaden the search and 

include various word endings and spellings. The searches were run with no date limits, 

with the last search being conducted on 22 February, 2021. Some databases included 

filters based on participant age, which were also used to filter out articles that included 

participants younger than 65 years. Details of the search strategy used are included in 

Appendix A.  
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3.2.3 Source Selection 

Articles extracted from the main search were uploaded to a reference management 

database (Endnote), where duplicates were removed. Duplicates were removed using the 

software’s tools and then hand-checked for titles. The remaining duplicates were then 

independently checked via the abstracts. 

Under the supervision of two other reviewers, one reviewer was involved in 

independently conducting the screening of de-duplicated articles in two stages: (1) by title 

and abstracts and (2) by full texts. Articles were included or excluded based on the pre-

determined eligibility criteria. Articles were excluded for combining VT with another 

intervention, such as physical activity, as the other intervention would be a confounding 

factor. Studies with participants younger than 65 years of age were also excluded to focus 

on the older adult population. Any studies that did not have a partial focus on the outcome 

measures of at least mobility, nutrition or QoL were also excluded, as these were decided 

to be the most important factors to healthy ageing. 

Another reviewer was involved in checking the excluded records to determine any 

records that could be key articles. Any disagreements were resolved through weekly 

discussions with all three reviewers. Selected articles were placed into Excel tables with 

key data highlighted to provide easy access to information. The data selection process is 

presented in a PRISMA flow diagram (see Figure 3.1) that provides the number of studies 

screened, assessed for eligibility and included in the review, with reasons for exclusion 

at each stage. 
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Figure 3.1. PRISMA Flow Diagram—Process of Inclusion of Key Articles. 
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3.2.4 Data Collection Process 

Data were independently extracted using a series of tables in Excel based on the 

eligibility criteria and basic study characteristics. The supervisory team was involved in 

double-checking the types of data being extracted and provided guidance on any extra 

aspects that should be extracted from each article/study. Any discrepancies were again 

resolved through weekly discussions with the research team. Due to the time constraints 

of the study, authors could not be contacted for further information. Where available, data 

were collected on study design, sample size and characteristics, vibration type, 

control/placebo type, length of intervention, tests performed, results and overall outcome. 

 

3.2.5 Critical Appraisal of Sources  

Version 2 of the Cochrane risk-of-bias tool for randomised trials (RoB 2) was 

used to assess the risk of bias of the individual articles at the study level (88). RoB 2 

focuses on the different aspects of trial design, conduct and reporting, structured into a 

fixed set of domains of bias. Within each domain includes a list of signalling questions 

aimed to elicit information about the features of each study that would relate to the risk 

of bias. A provided Excel algorithm generates a proposed judgement about the risk of 

bias of each study based on the answers to the signalling questions. These generated 

judgements can be ‘low risk of bias’, ‘some concerns of risk of bias’ and ‘high risk of 

bias’. These judgements determined the level of risk of bias for each article and were 

considered when discussing the findings of each study. Details of the RoB 2 tool used are 

presented in Appendix B. 

The five domains for individually randomised trials are 1) bias arising from the 

randomisation process, 2) bias due to deviations from intended interventions, 3) bias due 

to missing outcome data, 4) bias in measurement of the outcome and 5) bias in selection 

of the reported result (88). The first domain assesses the randomisation process of the 

chosen article. The study must provide details on the allocation sequence of participants 

to attain randomisation to achieve clearance within this domain. Subsequently, the study 

should describe the concealment of the allocation sequence until after recruitment has 

been confirmed to prevent selective enrolment. 
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The second domain assesses if the individual study deviates from the intended 

interventions (88). Such deviations can include the administration of additional 

interventions that are inconsistent with the trial protocol, failure to implement the protocol 

interventions as intended or non-adherence by trial participants to their assigned 

intervention. The third domain addresses the risk of bias due to missing outcome data, 

including biases introduced by the procedures used to account for missing outcome data. 

Some participants may be excluded from an analysis for reasons other than missing 

outcome data. 

The fourth domain relates to when the measured outcome values do not equal the 

true or underlying values due to measurement, misclassification or under- or over-

ascertainment error (88). Consideration of the risk of bias in this domain depends on 1) 

whether the outcome measurement method is appropriate, 2) whether the measurement 

of the outcome differs between intervention groups, 3) who is the outcome assessor, 4) 

whether the outcome assessor is blinded to intervention assignment and 5) whether the 

outcome assessment is likely to be influenced by knowledge of the intervention received. 

The final domain addresses bias that arises because the reported result is selected from 

among the multiple intervention effect estimates calculated by trial investigators. 

 

3.2.6 Synthesis of Results 

The outcome and results of each article were tabulated in detail along with 

individual study details to enable ease of inspection and assessment of potential patterns. 

A meta-analysis was not conducted because of the heterogenous nature of each study’s 

treatment type, length and outcome measures. Instead, a narrative synthesis of the data 

was undertaken to highlight each study’s findings. The main outcomes of each study and 

the intervention details were grouped based on the type of outcome (i.e., mobility, QoL 

or nutrition) while discussing article results. The percentage change for each study’s 

outcome measures were calculated and included in the results section as to provide an 

estimate of the actual effect of VT used. Recommendations on the best form of VT for 

older adults contraindicated for physical activity were also discussed. Based on the 

discussed results with critical appraisal considered, future recommendations for future 

research or intervention were provided. 
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3.3 Results 

3.3.1 Study Selection 

A total of 342 articles were retrieved from the literature search, with 215 articles 

remaining after the deletion of duplicates. After screening through titles and abstracts, 23 

studies remained and were included for full-text screening. After full-text screening, five 

articles (15-19) remained and were back-referenced for related articles. No related articles 

were extracted from the key article reference lists.  

3.3.2 Study Characteristics 

All five chosen studies were RCTs with heterogenous blinding designs. Of these 

chosen studies, three observed standing WBV (15, 17, 18), one observed seated CVT (16) 

and one observed seated focal vibration therapy (FVT) (19). Three studies also included 

a control group participating in usual care/treatment to compare to the intervention (15, 

16, 18). The FVT study used a Sham treatment group instead of a control group (19), 

whereas one of the articles observing standing WBV included an additional placebo group 

(17). Each study was heterogeneous in terms of intervention protocol and duration, 

ranging from three days to six months of VT. Each study also implemented different 

repetitions/sets of VT per day. Additional details of individual study characteristics, 

including the type of vibratory device used, is presented in Table 3.2. Participants were 

all aged 65 and over and resided in different settings while participating in their studies, 

including rest home facilities (17), nursing homes (18), hospital , social center and 

outpatient facilities. Inclusion criteria in each study were also heterogenous, observed by 

the diversity of participants between each study. Intervention studies were based in 

different regions of the world: China (15), New Zealand (17), Belgium (16, 18), and Italy 

(19) (see Table 3.3). 
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Table 3.2. Individual Study Characteristics. 
Article Groups (Treatment, 

Placebo and/or Control) 
Study Design Intervention (Duration, Training 

Protocol, Placebo, Control) 
Vibratory Device (Name, 
Frequency, Amplitude) 

Zhang et al.(15) Standing WBV (TG) and 
CG 

Pilot, randomised, assessor-
blinded, controlled trial 

8 weeks, 3-5 times weekly, 4-5 bouts x 
60sec partial squat vibration platform. 
CG: usual care, physical therapy and 
routine exercises 

Galileo platform, F: 6-26Hz, 
A: 1-3mm 

Wadsworth et al.(17) Standing WBV (TG), SIM 
(PG) and CG 

Open randomised-controlled 
trial 

16 weeks, 3 times weekly, 5 bouts x 
60sec progression overloaded up to 10 
bouts x 60sec partial squat vibration 
platform, 60 sec rest. PG: no vibration, 
mimicked stance, and duration. CG: 
standard residential care only  

Galileo platform, F: 6 Hz, A: 
2mm, F and A progression 
overload determined by 
participants (up to F: 26Hz/A: 
4mm) 

Buckinx et al.(18)  Standing WBV (TG) and 
CG 

Randomised, single-blinded, 
controlled trial 

6 months, 3 times weekly, 5 bouts x 
15sec partial squat vibration platform, 
30sec rest. CG: usual care, no new PA 

Vibrosphere platform, F: 
30Hz, A: 2mm 

Lievens et al.(16) Seated CVT (TG) and CG Randomised-controlled trial, 
blinding method unknown 

10 days, 20mins daily, CVT under thigh 
and on knee. CG: Not treated with CVT 

Vibration cushion and hand 
unit (unnamed), unknown F 
and A 

Celletti et al.(19) Seated focal vibration (TG) 
and Sham (CG) 
Each group consisted of 
three sub-classifications of 
fall risks: high, moderate 
and low risk 

Pragmatic, randomised, 
triple-blinded, controlled 
trial 

3 days, 3 bouts x 10mins seated focal 
vibration on quadriceps, soft tissues 
compressed 60sec rest. CG: vibrator 
positioned close to quadriceps, not 
touching, same duration 

Device consisting of an 
electromechanical transducer, 
mechanical support fixed to 
floor, and electric control 
device. F: 100Hz, A: 0.2-
0.5mm 

Notes. WBV: whole-body vibration, TG: treatment group, CG: control group, F: frequency, A: amplitude, SIM: simulated whole-body vibration, PG: placebo group, 

PA: physical activity, CVT: cycloid vibration therapy.  
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Table 3.3. Participant Demographics in Each Individual Study. 
Article Participants (n), 

Mean/Range Age 
Baseline gender 
Characteristics 

Country  Setting  Eligibility Criteria 
(Characteristics) 

Zhang et al.(15) (36), 85.27 ± 3.63 
years 

Intervention: (17 male/2 female)  
 
Control: (15 male/ 3 female) 
 
(p > 0.05) 

China Chinese PLA General 
Hospital, Department of 
Rehabilitation Medicine.  

Clinician-identified elderly 
outpatients, meeting three or 
more of the Fried Frailty criteria, 
without severe cognitive 
impairment, and without illness 
likely associated with life 
expectancy of ˂12 months.  

Wadsworth et 
al.(17) 

(117), 82.45 ± 7.9 
years 

Intervention: (15 male/ 21 
female) 
 
Placebo: (8 male/ 27 female) 
 
Control: (18 male/ 28 female) 

New Zealand Rest home facilities, 
Greater Wellington area. 

Rest home residents, displaying a 
moderate degree of frailty 
suggested by a functional 
ambulation scale.  

Buckinx et al.(18)  (62), 83.2 ± 7.9 
years 

Intervention: (64.5% female) 
 
Control: (87.1% female) 
 
(p < 0.05) 

Belgium Two nursing homes 
located in Liege, 
Belgium. 

Nursing home residents able to 
remain standing and to move 
with or without technical 
assistance.  

Lievens et al.(16) (16), 70-90 years All female 
 
 

Belgium Not listed.  Older women with clinically and 
radiologically confirmed bi-
lateral osteoarthritis of the knee.  

Celletti et al.(19) (350), 73.4 ± 3.11 
years 

All female Italy Recruited from social 
centres, Roman 
municipalities, living at 
home at the time, testing 
facility unknown.  

Autonomous, living-at-home 
older volunteers, no presence of 
dementia, vestibular diseases, 
acute orthopaedic injuries, or 
drug therapies altering movement 
or spatial perception.  
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3.3.3 Risk of Bias Within Studies 

Of the five critically appraised articles overall, two of the studies were observed 

to be of low risk of bias (40%) (17, 19), two had some concerns of bias (40%) (15, 18), 

and one had a high risk of bias (20%) (16) (see Table 3.4). The two low-risk articles by 

Wadsworth et al. (17) and Celletti et al. (19) achieved clearance in all domains of the RoB 

2 tool by Cochrane. The studies by Zhang et al. (15) and Buckinx et al. (18) both had 

some bias concerns due to only partly achieving clearance in one domain of bias. Zhang 

et al.’s (15) was observed to have some bias concerns in the fifth domain of Cochrane’s 

RoB 2 tool due to not including a protocol plan detailing a pre-specified analysis plan to 

analyse their outcome measures. Moreover, this study did not present certain findings 

based on the numerical results. Buckinx et al.’s (18) had some concerns of bias within the 

first domain due to detailing a significantly larger baseline scale of women in the control 

group (p < 0.05), which could represent problems within the randomisation process.  

Table 3.4. Overall Risk of Bias Within Studies—RoB 2.  

 

Lievens et al.’s (16) study had a high risk of bias with their intervention within 

the second domain, which addresses the study’s deviations from the intended 

interventions. The study only briefly described the method of analysis and did not provide 

details on the blinding design of the trial. Some concerns of bias were also observed 

within the first and fifth domain using the RoB 2 tool. The allocation sequence method 

of the study was not detailed, nor were participant baseline differences between 

intervention and control groups included. However, baseline differences in terms of 

outcome measures between the two groups were provided. The protocol plan was also 

not included. The overall risk of bias within each study based on the RoB 2 tool is detailed 

in Table 3.4. 

 Article Domains of Bias Overall 

risk  

 D1 D2 D3 D4 D5  

Zhang et 

al.(1) 
 
 

 
 

 
 

 
 

 
 

 
 

Wadsworth 

et al.(2) 
 
 

 
 

 
 

 
 

 
 

 
 

Buckinx et 

al.(3)  
 
      

Lievens et 

al.(4) 
 
      

Celletti et 

al.(5) 
 
    

 
  

+ + + + ! ! 

+ + + + + + 

! + + + + ! 

! - + + ! - 

+ + + + + + 
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3.3.4 Key Measurements and Effects 

 As outlined by the eligibility criteria, the five chosen articles reported the 

effects of VT on either mobility, QoL or nutrition in older adults. All five articles assessed 

mobility, whereas only two studies (15, 17) assessed QoL. No articles assessed nutrition. 

The tests performed for each outcome measure were heterogenous for each study. 

Multiple outcomes were observed, as detailed in Table 3.5. 
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Table 3.5. Main Outcome Observed by Individual Studies. 
Article Groups (Treatment, 

Placebo and/or 

Control) 

Tests Performed (Measures, 

Data Points, Follow-Up) 

Outcome Measures Main Outcomes 

Zhang et 

al. (15) 

Standing WBV (TG) 

and CG 

TUG, 30s-CST, maximal 

isometric knee extensor test, PBT, 

ABC, Short-Form Health Survey 

questionnaire 

Measures @ baseline, 4 and 8 

wks during intervention. No 

follow-up 

TUG (secs), 30s-CST (n), 

peak force (left/right knee), 

surface area ellipse, 

confidence score, PCS, MCS 

TG @ 4/8wks post compared to baseline 

(statistically significant): ¯TUG (secs), ­peak 

force, ­postural balance, ­confidence score, ­PCS, 

­MCS 

TG compared to control in relation to time 

(statistically significant): ­peak force, ­confidence 

score, ­PCS 

Wadsworth 

et al. (17) 

Standing WBV (TG), 

SIM (PG) and CG 

TUG, PWT, 10mTW, Barthel 

Index 

Measures @ baseline, 8 and 16 

wks during intervention. Follow-

up @ 3, 6 and 12months post-

exercise 

TUG (secs), PWT (secs), 

10mTW (secs), Barthel 

Index scores 

TG @ 8/16wks post compared to baseline/control 

(statistically significant): ¯TUG (secs), ¯10mTW 

(secs), ¯PWT (secs), ­ Barthel Index score 

TG @ 3/6-months follow-up compared to baseline 

(statistically significant): ¯10mTW (secs), ¯PWT 

(secs), ­Barthel Index score 

Buckinx et 

al. (18) 

Standing WBV (TG) 

and CG 

POMA, TUG, Locometrix test, 

falls 

Measured @ 6 months during 

intervention 

POMA (score), TUG (s), 

step distance, falls (amount) 

TG @ 6 months compared to control (no 

difference): TUG (secs), POMA score, TUG (secs), 

step distance.  
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Article Groups (Treatment, 

Placebo and/or 

Control) 

Tests Performed (Measures, 

Data Points, Follow-Up) 

Outcome Measures Main Outcomes 

Follow-up @ 12-month period TG @ 12-month follow-up compared to control (no 

difference): TUG (secs), POMA score 

No difference in falls 

Lievens et 

al. (16) 

Seated CVT (TG) and 

CG 

Active and passive extension of 

knee, active and passive flexion 

of knee 

Measured @ baseline and 10th 

day 

No follow-up 

Knee mobility of left and 

right leg (angle) 

TG @ 10 days compared to control (no difference): 

knee mobility 

No difference between TG and CG at 10 days 

Celletti et 

al. (19) 

Seated focal vibration 

(TG) and Sham (CG) 

POMA 

Measured @ baseline 

Follow-up @ 3- and 18- days 

POMA-T, POMA-B, 

POMA-G 

TG @ 30- and 180-day follow-up compared to 

baseline/control (statistically significant): ­POMA-

T in all groups of risk 

More effective ­POMA-T rise in high falls risk 

groups compared to low falls risk groups 

Notes. WBV: whole-body vibration, TG: treatment group, CG: control group, TUG: Timed Up and Go Test, 30s-CST: 30-Sec Chair Stand Test, PBT: Postural Balance 
Test, ABC: Activities-Specific Balance Confidence Scale, PCS: physical health component score, MCS: mental health component score, SIM: simulated whole-body 
vibration, PG: placebo group, 10mTW: 10 Metre Timed Walk, PWT: Parallel Walk Test, POMA: Performance-Oriented Mobility Assessment, CVT: cycloid vibration 
therapy, POMA-T: total POMA scale, POMA-B: POMA balance scale, POMA-G: POMA gait scale. 
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3.3.4.1 Mobility 

Knee Mobility and Strength 

Two of the RCTs evaluated the effects of VT on knee mobility and strength in 

older adults, specifically knee joint extension/flexion (16) and knee extensor strength 

(15). In Lievens et al.’s (16) CVT study, participants were instructed to lay on a massage 

table in a half-lying position to measure four parameters: active and passive 

flexion/extension of the knee. This involved measuring the flexion or extension angle of 

the knee at baseline and after 10 days of CVT underneath the thigh and on the knee. There 

was no significant statistical difference in knee mobility after 10 days of treatment (4.14% 

increased active extension mobility, 11.3% increased active flexion mobility). 

In Zhang et al.’s (15) study evaluating the effects of eight weeks of WBV on 

general mobility, maximal isometric knee extensor (quadriceps) strength in both knees 

was measured using a handheld dynamometer (MicroFet 2 dynamometer). This tool 

allows for the measurement of knee extensor peak force while ensuring the objectivity of 

the force measures. Measurements were taken at pre-training, four weeks and then eight 

weeks. A statistically significant increase (α < 0.018) in knee extensor peak force was 

observed for both knees at four (27.3% increased left foot peak force; 29.0% increased 

right foot peak force) and eight (62.8% increased left foot peak force; 52.3% increased 

right foot peak force) weeks compared to pre-training. This statistically significant 

increase in peak force was also observed in the treatment group in relation to time when 

compared against the control group (left foot: p = 0.001; right foot: p = 0.012). 

 

Seated-to-Standing Function 

Three studies (15, 17, 18) assessed the effects of standing WBV on functional 

mobility in older adults through seated-to-standing outcome measurements. All three 

RCTs used the Timed Up and Go (TUG) Test to measure participant functional mobility. 

The TUG Test was developed for a frail community-dwelling population in which the 

subject is asked to rise from a standard chair with arm rests, with their walking aid if need 

be, and walk at a comfortable speed for three metres and back, to sit down again (89). 

This activity is timed and scored in seconds to complete the test—the lower the score, the 

better. In addition to using the TUG Test, one of these studies also used a 30-Second 
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Chair Stand Test (15), a single-item physical performance tool to assess lower extremity 

strength. It is performed by counting the number of stands from a seated position 

completed in 30 seconds with hands crossed against the chest (90). The higher number of 

stands, the better.  

After four (12.54 second decrease) and eight (19.13 second decrease) weeks of 

WBV therapy, one study observed participants taking significantly less time to complete 

the TUG Test than at baseline (α < 0.018) (15). Relative to time, the treatment group’s 

decrease in TUG score was more significant compared to the control group’s TUG score 

(p = 0.005) (15). This significant decrease in TUG score was also observed in another 

study evaluating 16 weeks of WBV on participants (17). In this study, the WBV treatment 

group presented a significant decrease in TUG scores compared to the simulated vibration 

(placebo) group and control groups at eight and 16 weeks (p < 0.01) (17). In contrast to 

these two studies, Buckinx et al.’s study did not find a significant difference in TUG 

between their WBV group and control groups after six months of treatment (18). Short-

term effects were not retained three months post-WBV treatment in Wadsworth et al.’s 

study (17). No significant difference was observed in the 30-Second Chair Stand Test 

score between the treatment and control group over time in Zhang et al.’s study (15).  

 

Gait and Walking Function 

To further assess the effects of WBV therapy on functional mobility in older 

adults, two studies evaluated the gait and physical function of their participants using the 

Parallel Walk Test (PWT), 10 Metre Timed Walk (10mTW) test (17) and a Locometrix 

10-s walk test (18). The PWT is a validated, quick and simple quantitative measure of 

dynamic balance during gait (91). The subject is instructed to walk between two parallel 

lines of a designated width (30 cm) and is scored if they step on or outside the lines (91). 

A higher PWT score indicates a lack of stability (91). In the 10mTW, the participant is 

simply timed as they are instructed to walk 10 metres. This provides a simple assessment 

of function and inference of lower limb strength. Wadsworth et al. observed significantly 

lower PWT scores in the treatment (0.8-1 PWT score) group when compared to the 

placebo (3.5 PWT score) group at eight and 16 weeks of the intervention (p < 0.01), 

suggesting stability improvement with WBV therapy (17). This increase in stability 

observed in the treatment group was retained at least three months post-treatment (17). 

There was no significant difference observed between the treatment and control groups 
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(17). Wadsworth et al. also observed that the treatment (< 5% increased time (s)) group 

took significantly less time on the 10mTW test three months post-treatment than the 

placebo (approx. 25% increased time (s)) group (p < 0.01) (17).  

In Buckinx et al.’s study, the Locometrix 10-s walk test was used to provide a 

quantitative walking analysis (18). The subject is asked to walk 20 metres, three times. 

The first run is a preliminary test, the second is a simple task analysis and the third task 

is a dual analysis. In the dual analysis, the subject is instructed to count down out loud 

from 70 while walking. The number of digits said out loud and the number of errors made 

in the countdown are recorded. By attaching a sensor composed of three accelerometers 

near the subject’s centre of gravity, dynamic gait parameters can also be tracked to detect 

any gait deterioration in the older adult. No significant inter-group difference was 

detected between the treatment and control group (18).  

 

Balance 

Three studies (15, 18, 19) evaluated the effects of VT on balance function using 

several outcome measures. Two of these RCTs (18, 19) used a Performance-Oriented 

Mobility Assessment (POMA) to measure an older adult’s gait and balance. The POMA 

(POMA-T), also recognised as the Tinetti test, is a widely used 28-point instrument 

consisting of both a balance (POMA-B) and a gait (POMA-G) scale (92). The POMA-B 

assesses the subject’s ability at changing positions, reflecting stability tasks related to 

daily activities (92). In the POMA-G, several qualitative aspects of the locomotive pattern 

are examined (92). Each item is scored on a two- or three-point scale, resulting in a 

maximum score of 28 on the POMA-T (92). In Celletti et al.’s study (19), participants’ 

POMAs were measured at 30 and 180 days after being administered FVT for three days. 

This treatment group was observed to have a significantly higher POMA-T score at 30  

and 180 days post-treatment compared to baseline (p < 0.001), with 49.19% of  high fall 

risk participants obtaining the full POMA-T score at T2 (19). In contrast, Buckinx et al.’s 

findings observing WBV on POMA-T scores showed no significant changes between 

treatment and control at six and 12 months (18). Buckinx et al.’s (18) study also found no 

significant difference between treatment and control groups when observing participants’ 

history of falls during the 12-month study. 



 

35 
 

One other study (15) evaluated the effects of WBV therapy on balance in older 

adults using the Postural Balance Test and Activities-Specific Balance Confidence (ABC) 

Scale. The Postural Balance Test requires participants to stand on a baropodometric 

platform (BIORescue system) for 30 seconds with their eyes closed or open. The platform 

is used to assess participants’ balance control function by measuring the centre of pressure 

under each foot. A posturographic profile is produced for the standing participant—the 

wider the surface area ellipse, the worse the balance ability. At four and eight weeks of 

WBV, the surface area ellipse of the treatment group was significantly narrower 

compared to baseline. However, there was no significant inter-group difference at any of 

the time points. The ABC Scale is a self-reported 16-item questionnaire used to measure 

participants’ balance confidence while performing 16 different activities (93). The score 

is rated from 0 per cent (no confidence) to 100 per cent (complete confidence). An overall 

mean ABC score was calculated for every participant. By week eight of WBV, the 

treatment group showed a significantly higher confidence score than at baseline (20.65% 

balance confidence increase; α < 0.018). In relation to time, the treatment group was 

observed to increase their confidence score at a significantly faster rate compared to the 

control group (p = <0.001). 

 

3.3.4.2 Quality of Life 

Out of the chosen articles, only two studies (15, 17) evaluated the effect of VT on 

the QoL of older adults. In Zhang et al.’s study (15), QoL was assessed using the Short-

Form Health Survey. The Short-Form Health Survey is a self-administered 12-item 

questionnaire comprising two summary measures: the physical health component and the 

mental health component score (94). Scores range from 0 to 100, with 100 being a 

complete absence of impairment (94). At four (52.7% score increase) and eight weeks 

(83.7% score increase), physical health scores significantly improved in the treatment 

group compared to baseline (α < 0.018). This significant improvement was also observed 

in mental health scores at week eight (31.4% score increase) for the treatment group 

compared to baseline (α < 0.018). Significant inter-group differences in physical health 

scores were also observed between the treatment and control groups at all time points, 

with the treatment group recording the higher scores. At week eight, the treatment group 

also had significantly higher mental health scores than the control group. This significant 
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increase in both physical (p = <0.001) and mental (p = 0.001) health scores in the 

treatment group was stronger in relation to time when compared to the control group . 

In Wadsworth et al.’s study (17), participants were instructed to complete the 

Barthel Index (BI) via interview to measure their daily activities and functional 

independence. The BI questionnaire is a 10-item instrument comprising 10 activities of 

daily living that are graded a score of 0, 5 or 10, with an overall maximum score of 100 

(95, 96). During the 16-week intervention, the WBV treatment group presented 

significantly higher scores than the control group at week 8 (Effect size: 0.53; p = 0.026) 

and at week 16 (Effect size: 0.94; p = <0.001). Increased BI scores in the WBV treatment 

group were retained up to six months post-treatment when followed up. The control group 

presented a consistent drop in BI scores throughout the study in comparison to their 

baseline (12% decreased BI score at 12 months compared to baseline).
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3.4 Discussion 

3.4.1 Summary of Evidence 

The goal of this evidence-based data search was to evaluate the effectiveness of 

VT on mobility, QoL and nutrition in older adults. The most viable version of VT for 

older adults contraindicated for physical activity was also considered. Despite some of 

the moderate and high levels of bias for some studies, several acute and long-term 

desirable effects were reported from the use of VT. The five RCTs revealed that VT might 

improve several aspects of mobility in an older adult, including knee joint mobility (15, 

16), general functional mobility (15, 17, 18), gait and walking ability (17, 18), and balance 

ability (15, 18, 19). Some of these studies also reported significant improvement in certain 

aspects of QoL (15, 17). Although nutrition was not a key outcome measure in either 

study, VT’s significant improvements in mobility or QoL may also influence nutritional 

status (70). Improved mobility with VT may indicate muscle maintenance, supporting the 

basal metabolic rate and nutrition of older adults (70).  

Concerning knee-joint mobility, Lievens et al.’s study (16) observed that by 

applying CVT for 20 minutes per day underneath the thigh and on the knee, did not find 

a significant improvement in knee range of motion was achieved after 10 days. A high 

risk of bias was also evaluated for this study, making these results highly unreliable. 

However, Lieven’s findings are contradicted  by observations made by Zhang et al.’s (15) 

intervention study, which is of better quality. This study observed that after applying 

standing WBV for 4–5 minutes per day, 3–5 times per week, participants experienced a 

significant increase in knee extensor strength at week four and eight of the intervention 

compared to baseline. However, as both studies examined different aspects of knee 

mobility (i.e. range of motion vs. knee strength), this may explain the inconsistency in 

knee mobility improvements with VT. Also, in Lieven et al.’s (16) CVT protocol 

compared to Zhang et al.’s (15) WBV protocol, Lieven et al. provided only 10 days of 

CVT treatment compared to eight weeks of WBV treatment. Zhang et al.’s (15) 

participants had a longer treatment time overall, which may explain the significant 

increases in knee mobility, not seen in Lieven et al.’s (16) participants. By allowing for 

longer treatment times, CVT may be a potentially viable therapy for improvement in knee 

mobility without needing to stand on a dynamic platform. 
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There were large differences in vibration treatment effects on general functional 

mobility. In both Zhang et al. (15) and Wadsworth et al.’s (17) study, the ability for 

participants to stand from a seated position was significantly improved with the 

application of standing WBV. However, this short-term improvement in functional 

mobility using WBV treatment was not observed in Buckinx et al.’s (18) study. These 

discrepancies may reflect differences in WBV protocols and devices used. The two 

studies reporting significant short-term improvements in functional mobility used the 

Galileo platform (15, 17), whereas the single study presenting contrasting results used the 

Vibrosphere platform (18). This indicates that the use of the Galileo platform may be a 

better WBV platform for improving general functional mobility. Regarding protocol 

differences, the two studies (15, 17) reporting mobility improvements applied WBV at an 

increased amplitude and frequency each week for every participant compared to Buckinx 

et al.’s (18) study. By implementing an overload principal protocol, this may have 

allowed for participants to rapidly improve their general functional mobility with WBV 

compared to only implementing a constant workload. 

Regarding walking and gait function, Wadsworth et al. (17) evaluated that 

standing WBV significantly improved participants’ manner of walking. They also 

observed treatment participants completing a 10-metre walk faster than at baseline, with 

treatment effects lasting up to three months post-treatment. However, when gait function 

was evaluated after WBV in Buckinx et al.’s (18) study, no significant inter-group 

differences were reported at any time point. Although both studies have implemented 

long treatment durations (i.e. 3 and 6 months treatment), the studies measure walking and 

gait function differently. When measuring walking ability, Wadsworth et al.’s (17) 

participants are scored when stepping out of their designated path, indicating lower gait 

function. In Buckinx et al.’s study (18), participants are asked to also count down from 

70 backwards while doing a similar path, with any mistakes being recorded as gait 

deterioration. This higher difficulty level of measurement may introduce potential floor 

effects, preventing observation of potential participant improvement, and resulting in 

insignificant findings.   

Mixed results were also presented when assessing the effects of VT on the balance 

function of older adults (15, 18, 19). When assessing balance function using the POMA 

tool, standing WBV did not increase participants’ ability to balance (15, 18). However, 

participants presented with a significantly improved ability to balance after 30 days and 

180 days of treatment when using seated FVT instead (19). In regard to the POMA test 
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used in Buckinx et al.’s study (18), potential ceiling effects may explain the non-

significant balance results with WBV. A majority of Buckinx et al.’s participants had 

already scored very high on the POMA test at baseline (18). This would prevent 

observation of any significant improvement with the small variance that could be 

achieved. In contrast, Celletti et al.’s study had mixed participants with different fall risks, 

and varied baseline POMA-T scores. Most of the significant improvements to balance 

were observed in the high risk fall group in Celletti et al.’s study with initially lower 

POMA scores, indicating potential for balance improvement with VT (19). The differing 

vibration protocol used in each study may also explain the inconsistency of results. The 

two studies with insignificant results (15, 18) had participants stand on a vibrating 

platform, providing generalised vibration to the body. Celletti et al. (19) instead, provided 

focused vibration to participant quadriceps. By focusing VT on a specific leg muscle, this 

may have led to a more effective strengthening of balance ability. 

QoL was also evaluated to have significant improvements after the use of WBV. 

Zhang et al. (15) observed significant short-term improvements in physical and mental 

health scores for participants treated with WBV therapy. BI scores from the WBV 

treatment group in Wadsworth et al.’s (17) study presented significant short-term 

improvements in functional independence that were retained for at least six months post-

treatment. 

3.4.2 Feasibility of Vibration Therapy in Older Adults Contraindicated for Physical 

Activity 

For older adults or even older adults contraindicated for physical activity, a safety 

or feasibility study on the provision of VT has yet to be conducted. Despite this, several 

important characteristics regarding the vibratory devices, protocols, duration and 

compliancy recorded in each study should be considered. Overall, this review has found 

that, whether standing or seated, VT requires less physical effort when compared to 

physical activity. With similar mobility and QoL benefits to physical activity, VT could 

present as a safer alternative therapy for older adults, especially for those contraindicated 

for physical activity. Moreover, no side effects were reported after providing short- or 

long-term doses of VT for the older adults. In addition, participants provided positive 

anecdotal feedback about the VT with which they would be treated. Participants perceived 

VT to be easy to master, reported low levels of exertion and that it required less time 

compared to physical activity. 
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As observed from the chosen studies, several forms of VT available could support 

healthy ageing in an older adult. Currently, more evidence is available supporting WBV 

therapy’s ability to improve mobility and QoL in older adults compared to the other VTs 

presented (i.e. CVT and FVT). Although more evidence for WBV therapy exists, there 

remain concerns about the protocol required to improve mobility and QoL. WBV therapy, 

as presented in these studies, requires the user to stand on a dynamic platform while in a 

partial squat form. Although this may be fine for older adults with minimal degrees of 

frailty, older adults with contraindications for physical activity may find the protocol 

quite difficult. Supervision would be mandatory for this population for set-up of the 

machine and guidance, possibly introducing higher costs. The vibratory platforms 

mentioned in these studies also have a large mass and are not as portable as other VTs.  

Although scarcer in evidence, CVT and FVT presented similar desirable effects 

to WBV therapy without requiring the participant to stand during the protocol. Instead, 

subjects are instructed to remain seated for the duration of the intervention. These 

protocols show ease of use and safer practice for older adults contraindicated for physical 

activity. Without the need for older adults to stand on a moving platform, supervision can 

be reduced and, in turn, improve cost-effectiveness. The devices used for CVT and FVT 

are of lighter mass and introduce increased portability. However, with FVT, the subject 

must clamp the spherical-shaped device tightly onto the muscle to achieve proper transfer 

of vibrations. This could prove to be painful for some participants and reduce compliance. 

However, with CVT, the handheld device or massage pad relies purely on low-frequency 

vibrations without clamping onto the subject’s muscle. Thus, CVT could provide the 

safest version of VT to improve an older adult’s healthy ageing factors. 

 

3.4.3 Limitations 

Several limitations should be considered. Due to the heterogeneous 

methodological approaches and multiple outcome measures, the research available on VT 

in older adults remains difficult to compare (see Tables 3.2 and 3.5). Although reliant on 

general vibration, each vibratory device is different in type and the underlying 

mechanism. With differing vibratory devices, the assigned protocol for improving 

mobility or QoL is heterogeneous in nature. This was highlighted by the fact that some 

participants were required to be seated or partially squatting across the individual studies. 
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A partial squatting position can be regarded as physical activity and would place a large 

bias on whether VT has a causative effect on mobility or QoL in older adults. The duration 

of VT and the provided vibration settings (i.e., amplitude/frequency) were also vastly 

different between studies, ranging from three days to six months of consecutive VT. Other 

than the multiple outcome measures on mobility or QoL, these measures were also taken 

at very different time points during each intervention. This may record very different 

acute and long-term effects due to the range of time points chosen. Regarding study 

quality, only two of the five extracted studies had a low risk of bias (see Table 3.4), while 

the other studies had a high or moderate risk of bias. 

When evaluating the most viable option of VT for older adults contraindicated for 

physical activity, differences in participant demographics may influence the 

generalisability of this population (see Table 3.3). Participants in each study were 

sampled from unique settings ranging from nursing homes to older adults living in social 

centres independently. Further, the sample size dramatically differed between each study, 

with some including only females in their studies. Apart from limitations introduced from 

the different study designs, the actual search strategy itself may have affected the number 

of key articles that could have been reached. Due to strict time-constraints, further 

keywords relevant to mobility, quality of life, or nutrition could have been used to have 

a wider outreach on related articles. Given that VT is currently a novel treatment, several 

important studies could have been extracted from the grey literature. However, only peer-

reviewed articles were included to ensure the quality of studies. This could result in 

several articles being selected with mainly significant results, possibly biasing the review. 

However, any significant results from these studies should not be ignored. While the 

success of VT in older adults has been outlined clearly in the studies, further investigation 

is required to comprehensively evaluate the effects of VT on the mobility, QoL and 

nutrition of older adults. 

3.5 Conclusions and Future Directions 

From this systematic review, VT presents as a promising method of supporting 

the healthy ageing of older adults. Although the findings from these studies were a 

mixture of significant and non-significant results, VT provided improvements in knee 

mobility, functional mobility, walking and gait function and balance function. These 

desirable effects were also presented in significant improvements to participant QoL after 

receiving VT. Even though further high-quality research is needed to evaluate the results 
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of VT properly, the acute and long-term effects presented by these studies should not be 

ignored. There are those in the older adult population who are contraindicated to physical 

activity. Due to postulated costs, safety, portability and ease of use, CVT could be the 

most feasible vibratory device for supporting healthy ageing in older adults 

contraindicated for physical activity. However, the article presenting improvements in 

knee mobility after CVT use was of very low quality; thus, further research is needed to 

evaluate the effectiveness of CVT on healthy ageing factors. 

Aside from the desirable effects that VT can achieve for older adults, this 

overview of the evidence on VT emphasises the need for additional high-quality research 

into VT in older adults and healthy ageing. Nutrition is a critical factor for healthy ageing, 

and it is unfortunate that no articles covered this aspect. With clear improvements in 

mobility and QoL with VT, this could, in turn, improve the nutritional status of older 

adults as well. A study evaluating the effectiveness of CVT on the mobility, QoL and 

nutrition of aged care residents was conducted to cover these gaps in research into VT in 

older adults. Details of this study are covered in Chapter 4 of this thesis. 
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Chapter 4: Intervention Study 

4.1 Introduction 

To promote healthy ageing, a well-established method that maintains an 

individual’s QoL, mobility and nutrition is essential (21). For most populations, physical 

activity is an effective method to counteract the generalised impairments that come with 

age (6). However, for most elderly individuals, a range of barriers to participation exist 

(e.g., low compliance, comorbidities and risk of falls) (9-12). CVT is an emerging method 

proposed to have similar benefits to physical activities without the need for wide-ranging 

movement (16, 76, 77). 

As concluded in Chapter 3, CVT showed promising increases in knee mobility in 

older adults. Although CVT has not been studied in the context of other mobility and QoL 

measures in older adults, previous studies have observed VT to significantly improve 

older adult functional mobility, walking and balance function (15, 17-19). Further, due to 

the perceived associated lower costs, increased safety and easier portability than other 

forms of VT, CVT may be better suited to supporting healthy ageing in older adults, 

especially those contraindicated to physical activity. Due to the scarcity and lack of 

quality research into CVT, further investigation into CVT’s effectiveness on the QoL, 

mobility and nutrition of older adults was conducted. This chapter details the pilot non-

RCT within a Gold Coast Bupa Aged Care facility, including methods, results, analysis 

and discussion. 

Due to the introduction of the COVID-19 aged-care restrictions during this 

intervention, important effects on the methodology and overall study design occurred and 

are detailed within this chapter. This protocol was approved by the Griffith University 

Ethics Committee (GU Ref No: 2020/038) (see Appendix C). 
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Research Questions 

To test the aims and objectives, three research questions were assessed in this 

study: 

1. Does CVT affect the QoL of aged care residents? 

2. Does CVT affect the physical mobility of aged care residents? 

3. Does CVT affect nutrition in aged care residents? 

4. Is CVT a feasible intervention for aged care residents?  
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4.2 Methods 

4.2.1 Study Design 

Before the introduction of the COVID-19 aged-care restrictions, the human non-

randomised controlled pilot trial was initially planned to run over 12 weeks, with outcome 

measures being measured every four weeks. CVT was to be provided to each participant 

three days per week for the duration of the trial. Given that the pandemic occurred at the 

end of the fourth week, only the baseline outcome measures were collected. After an 

approximately six-month visitor access restriction to aged cares within the Queensland 

region, the second and final data points were collected after six months. This allowed for 

any long-term effects after four weeks of CVT to be evaluated, if any. A final one-on-one 

interview for interested participants was conducted to obtain feedback on the intervention 

study. 

Participants were recruited based on strict inclusion and exclusion criteria and 

allocated into their respective treatment (CVT) and control groups for comparison. 

Treatment groups were provided CVT treatment for three days per week, with both 

groups participating in surveys at baseline and six months post-treatment. Baseline data 

were provided by Bupa from the participants’ lifestyle records. Before the start of the 

study, an induction was held to inform residents and their respective families of the details 

of the intervention and to introduce the CVT massage pad. Residents and their families 

were provided with the opportunity to enquire about the intervention and how the CVT 

device functions. Residents and families had the opportunity to provide expressions of 

interest and be screened for eligibility based on the inclusion and exclusion criteria. 

Before the start of the intervention, an acclimatisation phase was conducted for 

four weeks. During this acclimatisation phase, eligible residents had the opportunity to 

try out the CVT devices before participating in the project. Staff and eligible residents 

were invited to provide suggestions on adjusting components (i.e., surveys) of the study 

to better benefit and improve the services delivered to the residents. After providing full 

details of the study to eligible residents, screening and informed consent forms and 

participation information sheets in the plain language statement were provided to 

participants to complete (see Appendices E, F and G). Ethics clearance was obtained 

before the start of data collection (GU Ref No: 2020/038) (see Appendix C).  
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4.2.2 Study Population 

Aged care residents living at the facility were recruited into the study. Eligible 

participants were required to be aged over 65 years and have the capacity to provide 

written or verbal consent or both. Due to the small number of available VT intervention 

studies in older adults that specifically observed CVT, several exclusion criteria were 

applied to the treatment group to ensure the safety of the residents. The following 

inclusion and exclusion criteria guided the recruitment of participants in this study (see 

Table 4.1). 

Table 4.1. Eligibility Criteria for Participants of CVT Intervention Study. 

Eligibility Criteria Treatment Group Control Group 

Inclusion criteria Individuals aged 65 and over 

Individuals residing within an 

aged care centre 

Able to have capacity to provide 

written consent, verbal consent 

or both 

Individuals aged 65 and over 

Individuals residing within an 

aged care centre 

Able to have capacity to provide 

written consent, verbal consent 

or both 

Exclusion criteria Individuals with a 

pacemaker/implantable 

cardioverter defibrillator (ICD) 

Individuals who have had a 

previous stroke 

Individuals who have suffered 

from vertigo 

Individuals with 

fibromyalgia/polymyalgia 

rheumatica 

Individuals in palliative care 

Individuals with severe 

cognitive, hearing or visual 

impairments (difficulty 

comprehending information and 

verbalising responses) 

Individuals in palliative care 

Individuals with severe 

cognitive, hearing or visual 

impairments (difficulty 

comprehending information and 

verbalising responses) 
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4.2.3 Sampling Strategy 

After providing residents and family members with an induction on the details of 

the study and intervention available, individuals had the opportunity to express interest 

in participating. After this induction session, flyers detailing the requirements for the 

study were passed out to all residents and placed onto community boards (see Appendix 

D). Residents expressing interest to participate in the study were provided participant 

information forms, participant screening forms and participant informed consent forms 

(see Appendices E, F and G). Interested residents were invited to discuss their 

involvement in the study with their family members and friends before completing any 

of the provided documents. A member of the research team answered any questions 

regarding the study details. Before eligible participants completed the provided 

documents, they were once again informed that anyone could leave the study without 

reason or consequence. 

The allocation sequence of each participant into either the treatment or control 

group was non-randomised due to the extensive exclusion criteria listed by the research 

team. Only a small number of residents could participate in the study due to the exclusion 

criteria. Consequently, residents still interested in partaking in the study as a control 

participant could do so with a more relaxed exclusion criterion. Additionally, those 

allocated to the control group would be offered use of the CVT pad after the trial 

completion and under consideration of their doctor. Researchers responsible for analysing 

data were blinded from participant IDs associated with either the treatment or control 

group. 

 

4.2.4 Setting 

This study was conducted in a Bupa Aged Care facility located on the Gold Coast, 

Australia. The Bupa Aged Care facility featured many residential suites split into two 

sectors where able residents could freely walk in-between. Surrounding these suites were 

several living areas, dining rooms, activity rooms and two large outdoor gardens spanning 

the length of the facility. A number of nurses, physiotherapists and general residential 

staff patrol the hallways at all times. Every entry gate has a front desk reception where 

individuals are monitored entering or exiting the premises. Due to the COVID-19 aged-

care restrictions, all individuals were required to wear facial masks at all times and have 
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their temperature checked before entering the facility. All research staff complied with 

these requirements and conducted appropriate contact tracing as required by government 

restrictions. 

For both the treatment and control groups, interventions and data collection took 

place wherever the participant desired. All study participants preferred to undertake the 

intervention and data collection in the comfort and privacy of their rooms. Every 

residential suite contained an emergency call button next to the resident’s bedside table 

for medical emergencies. The door to each participant’s room was left open during the 

intervention and data collection to allow easy access for the nurses if an emergency were 

to occur. 

 

4.2.5 Intervention Protocol 

As mentioned previously, after screening for eligible participants, an 

acclimatisation phase was conducted before the start of the study for four weeks. With 

resident and staff recommendations on how often CVT would be administered each week, 

the intervention protocol was decided on and immediately conducted after the 

acclimatisation phase. Participants provided written informed consent before the start of 

the intervention period. Each participant provided informed verbal consent before every 

intervention session. The device that produced cycloidal vibration was a non-invasive 

massage pad (CVT Pad, GH Healthcare). Two researchers were involved in conducting 

the intervention protocol and data collection. 

The intervention took place in each participants’ residential suite, where 

individuals remained seated for the duration. In the treatment group, vibratory stimulation 

was applied to participants’ backs, quadriceps and soles of the feet. With the support of a 

research team member, the massage pad was moved between these different sites. 

Participants received CVT three times per week for 15 minutes per day. Vibration was 

applied to each site of interest for five minutes each. Due to the busy schedules of each 

participant, these individuals would let the research team know which days during the 

week would be most appropriate for the intervention to be conducted. Before the COVID-

19 restrictions, CVT was to be applied for a total of 12 weeks. However, due to the 

COVID-19 restrictions at the aged care facility, the vibratory intervention could only be 

conducted for four weeks. The vibratory frequency and amplitude used was the lowest 
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setting as already preset by the device. This was achieved by simply pressing the power 

switch once at the start of the 15-minute intervention. The exact frequency and amplitude 

of the CVT pad could not be measured, as the vibratory device did not have this built-in 

functionality. No progression was implented into the protocol in terms of the intensity or 

duration.  

The study’s control group did not participate in the CVT intervention; instead, 

they received their usual care and treatment. All participants were de-identified and 

provided a participant ID. Researchers involved in the intervention and data collection 

were non-blinded due to time-constraints. 

 

4.2.6 Measures  

Several surveys evaluating QoL, mobility and nutrition were used to assess the 

different factors that influence healthy ageing in older adults. QoL was assessed using the 

6-Dimensional Quality of Life assessment tool (AQoL-6D), resident mobility status was 

assessed using the Physiotherapy Mobility Assessment (PMA) and nutritional status was 

evaluated using the Mini Nutritional Assessment (MNA). In addition to these outcome 

measures, brief one-on-one interviews were conducted to obtain resident feedback on the 

intervention study. Demographic data were also obtained from participant health and 

lifestyle forms provided by Bupa Aged Care. Further details on these outcome measures 

are provided in the following sections. 

4.2.6.1 6-Dimensional Quality of Life (AQoL-6D) 

To evaluate the QoL of participants at each time point, the AQoL-6D was used. 

The AQoL-6D is a 20-item assessment of six domains of QoL, developed in part to 

increase the sensitivity to a range of factors influencing life quality (94). These six 

domains are characterised as ‘independent living’, ‘relationships’, ‘mental health’, 

‘coping’, ‘pain’ and ‘senses’, which assess both the physical and psychosocial areas of 

QoL. This tool shows promise in assessing QoL impairment or improvement both cross-

sectionally and over time (59).  

Each item or question on the assessment tool consists of four to five responses 

that are allocated a score of between 1 and 4–5. A higher score represents a more impaired 

QoL and vice versa. To score each participant’s overall QoL, an unweighted SPSS 
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algorithm developed by the AQoL developer website was used to derive a simple 

psychometric score for health-related QoL and provide profile scores on the different 

dimensions (94). The algorithm combines and reverses the scoring so that high scores 

indicate better mobility and standardises the scores on a 0–100 scale. The AQoL-6D tool 

used is presented in Appendix H. 

4.2.6.2 Physiotherapy Mobility Assessment (PMA) 

The PMA is a tool for assessing the functional mobility of aged adults and is 

currently used across all Bupa Aged Care facilities. This assessment tool uses the well-

known physical mobility scale to evaluate functional mobility (97). The PMA consists of 

eight items observing ‘supine to side lying’, ‘supine to sitting’, ‘sitting balance’, ‘sitting 

to standing’, ‘standing balance’, ‘transfer’, ‘locomotion’ and ‘distance walked’ (97). For 

this intervention study, each response was weighted and the overall score derived by 

combining these scores. Higher scores indicated functional independence. Participants 

are able to score on a scale between 0-45 points. Participant overall PMA scores were 

also placed into one of four categories: ‘severe mobility impairment’ (0-18 points), 

‘moderate mobility impairment’ (19-27 points), ‘mild mobility impairment’ (28-36 

points) and ‘highest independence’ (37-45 points). Bupa provided each participant’s 

PMA after receiving informed consent from the willing participant. Residents had their 

functional mobility evaluated every six months by Bupa’s physiotherapists. The PMA 

tool used is presented in Appendix I. 

4.2.6.3 Mini Nutritional Assessment (MNA) 

The MNA tool is the most widespread tool for nutritional screening and 

assessment due to its ease of use and feasibility in many clinical care settings (98). This 

tool is currently and routinely used in all Bupa Aged Care facilities to monitor residents’ 

nutritional statuses. The MNA consists of a six-item assessment to help identify elderly 

individuals who are malnourished or at risk of malnutrition (98). Each response is 

weighted and the overall score derived by summing the responses scores (98). 

Participants were able to score between 0-14 points. Participants were placed into three 

categories based on this overall score: ‘normal nutritional status’ (12-14 points), ‘at risk 

of malnutrition’ (8-11 points) and ‘malnourished’ (0-7 points). Higher scores indicate a 

higher risk of malnutrition. The MNA was scored by the registered nurses employed at 

Bupa Aged Care and were provided to the research team after receiving informed consent 
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from participating residents. Residents had their nutritional status evaluated quarterly by 

Bupa’s physiotherapists. The MNA tool used is presented in Appendix J. 

4.2.6.4 Feedback Forms 

At the end of the intervention study at Bupa Aged Care, participants in the 

treatment group were invited to provide written feedback on their experiences as well as 

opinions on the CVT. Participants were asked six simple questions about any positive or 

negative aspects of the massage pad program, how they felt during the program, how they 

currently felt after finishing the program and what made them want to partake in the study. 

Additional feedback and opinions on how to improve the vibration program were 

welcomed. The feedback form used is presented in Appendix K. 

 

4.2.7 Data Collection Procedures 

As previously specified in the study design, this pilot study was trialled to run for 

12 weeks, with data points being collected at baseline, four, eight and 12 weeks. Because 

COVID-19 restrictions were introduced in aged care facilities in Queensland, data was 

captured at baseline only. After the restrictions eased six months after being introduced, 

data collection recommenced to observe any long-term effects six months after the four 

weeks of treatment using CVT. 

Before the commencement of the study, the research team conducted several 

meetings with the current Bupa clinical care manager and head nurses to discuss the study 

details. The research team introduced the cycloid vibration pad to the head nursing team 

to demonstrate how the vibratory device worked. Along with this demonstration, an 

explanation about the outcome measures the research team wanted to observe during the 

pilot study was provided to the nursing team. The research team received 

recommendations and opinions from the nursing team on how to appropriately measure 

these outcomes, as the sample was from a vulnerable population group. It was agreed 

upon that mobility measures and nutritional statuses would be provided to the research 

team by Bupa during the pilot study. At the same time, participant QoL would be assessed 

by the research team with a brief assessment tool so as not to disturb resident routine and 

schedules. Resident feedback forms would be provided to participants to obtain opinions 

and experiences with the cycloid vibration program. 
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After obtaining ethical approval for the study, this letter of approval was 

forwarded to the current clinical manager at the Bupa Aged Care facility. Commencement 

of baseline data collection began as soon as Bupa’s routine resident health monitoring 

was conducted for each participant involved in the study. Baseline PMAs and MNAs 

conducted by the aged care staff were provided to the research team. 

To assess participant QoL, two student researchers were involved with the AQoL-

6D survey data collection. Every entry into the aged care facility was made aware by the 

clinical manager at the time, including the research team’s tasks and goals for the day. 

Entry into Bupa Aged Care commenced every morning before noon to avoid clashes with 

daily resident routines. Participants were approached and informed verbal consent was 

obtained before participating in the AQoL-6D questionnaire. The surveys were self-

completed in the privacy of their residential suites. A research team member was present 

if the participant had any questions about the questionnaire. 

After the easing of COVID-19 aged-care restrictions, the current clinical care 

manager was emailed to assess the risks and viability of re-entering the aged care facility. 

After approval from the clinical care manager, the research team re-entered the aged care 

facility six months after the fourth week of the intervention. Current restriction protocols 

at the aged care facility were followed, including wearing appropriate personal protective 

equipment and being vaccinated with the current influenza vaccine at least two weeks 

before entering. Participants were then re-approached and asked if they would like to 

participate in the AQoL-6D survey once again. After providing informed consent, the 

same data collection procedure for assessing participant QoL used previously was 

conducted. The Bupa Aged Care facility provided current PMAs and MNAs after 

obtaining informed consent from participants. 

Participants were also invited to provide their written experiences and opinions 

on the intervention study using the feedback form questions developed by the research 

team.  
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4.2.8 Assessor Blinding Protocol 

All data were provided to the supervisory members of the research team so that 

participant IDs could be assigned to each participant. This allowed for de-identification 

of study participants and blinded the student research members responsible for analysing 

the results to the names associated with each participant ID. In addition to assigning 

participant IDs, any association that these participant IDs had with the treatment or 

control groups was hidden by the supervisory team. This blinded the student researcher 

involved with analysing the data to which intervention group with which each participant 

ID was associated. During the intervention and data collection phase, researchers were 

non-blinded due to time constraints.  

 

4.2.9 Statistical Analyses 

The IBM Statistical Package for the Social Sciences version 26.0 (SPSS ver. 26) 

was used to conduct all statistical analyses. Data were analysed according to the intention-

to-treat principle (99). Using this principle, participants who dropped out of the 

intervention study or failed to adhere to protocol had their last known data carried forward 

(99). 

Demographic and baseline characteristics were analysed through descriptive 

statistics (i.e., means and percentages). A Shapiro-Wilk test was conducted to verify the 

normality of continuous data. For normally distributed demographic and baseline data, 

any differences between groups were tested for using independent t-tests. For variables 

with non-normal distributions, the baseline scores of these variables were compared 

between the two groups using the Mann-Whitney U test. Categorical baseline 

characteristics were analysed for signficant differences using the Fischer’s Exact test. 

Mean scores were calculated for each outcome measure at six months post-

treatment to compare to baseline. In normally distributed data, paired t-tests were 

conducted to identify any changes within each group for these variables. For non-

normally distributed data, a Wilcoxon signed-rank test was conducted to compare these 

variables for any changes within groups. Independent t-tests were conducted to assess for 

differences between normally-distributed groups at six-months post-treatment. Mann-

Whitney U tests were used for non-normal distributions, when assessing for inter-group 



 

54 
 

differences at six-months post-treatment. Excel was used to produce the associated bar 

graphs. 

Due to the low sample size, it was concluded that the study did not have enough 

statistical power to observe for any group-by-time interactions with a mixed 2x2 factorial 

ANOVA. This was to avoid for misinterpretation of results associated with statistical 

errors.  

 

4.2.10 Ethical Considerations 

This human pilot study sought to investigate the effectiveness of CVT on the QoL, 

mobility and nutrition of aged care residents. Ethical approval from the Griffith 

University Ethics Committee (GU Ref No: 2020/038) and approval from the Bupa clinical 

care manager was obtained (see Appendix C). 

The study was conducted in accordance with the values and principles outlined in 

the National Statement on Ethical Conduct in Human Research (updated 2018 ver.) (100). 

The application of these principles in the study is described below. 

  

Research Merit and Integrity 

Research deemed to have merit is well justified, meets quality criteria and is 

conducted by persons with sufficient experience and competence (100). As evaluated by 

the thorough systematic review of the literature on VT, several desirable effects on the 

QoL and mobility of older adults were observed. Additionally, a further literature review 

indicates older adult nutrition could be improved through improved dependence and 

mobility. With the rapidly increasing older adult population and associated comorbidities 

that come with ageing (35), this study’s potentially beneficial findings should have merit. 

Well-established assessment tools already used by Bupa Aged Care and the validated 

AQoL-6D tool (59) were used to measure participant outcome measures. Conducting this 

study was a student researcher experienced in the biomedical sciences and trained in 

quantitative and qualitative research techniques. Heavily experienced team members in 

human research supervised the research team. This research team also received training 

on the use of the cycloid vibration pad before study commencement. 
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To demonstrate research integrity, the student researcher committed to follow the 

recognised principles of research conduct and conduct research honestly. Whether 

favourable or unfavourable, all study findings were reported to the student researcher’s 

best of knowledge. 

Justice 

To conduct research that is just, the research team had a commitment to ensure 

the participant selection process was as fair as possible while considering the scope and 

objective of the proposed research (100). Only participants that fulfilled the inclusion 

criteria and did not fulfil each group’s respective exclusion criteria were recruited. Each 

eligibility criteria were transparently explained and described to all residents interested in 

participating in the study. Participants in either group were treated with the same amount 

of respect.  

All participants were informed about the purpose of the study, its benefits and any 

potential risks (see Appendix G). Before consenting to the study, eligible residents were 

first encouraged to discuss their involvement in the project with their family and friends. 

Only participants agreeing to the study by providing written consent were involved in the 

study (see Appendix F). Permission for Bupa Aged Care to provide the research team 

with their PMA and MNA records was also obtained after consenting. Any residents that 

had declined to participate in the study were all treated the same. Residents were informed 

that their decision whether to participate would not affect their care or introduce 

consequence. Research outcomes will also be made accessible to research participants in 

a way that is timely and clear. 

 

Beneficence 

The likely benefits and risks of the research were clarified to all participants (see 

Appendix G). In addition, the research team was responsible for designing the research 

in a way that would minimise the risks of harm or discomfort to participants (100). While 

this study is of minimal risk, the exclusion criteria outlined for the treatment group were 

developed to prevent any harm to the residents. Although these risks have not been 

observed in any articles evaluating the effects of CVT, limited studies are available to 

disregard these risks. If a participant exhibited pain or discomfort during the intervention 



 

56 
 

or interview, the call button next to the participant’s bedside was available to press. 

Several nurses were also available outside in the hallways for emergencies with the door 

to the residential suites left open. 

Finally, as mentioned previously, participants were informed that they had the 

right to refuse participation at any time without reason and prejudice. This also included 

withdrawal from the study at any time without consequence. Participants were also 

advised in writing and verbally that while this study may not directly benefit the 

participant, it may have the long-term benefit of increasing geriatric research knowledge. 

 

Respect 

The research team also had a commitment to provide equal respect for every 

participant involved in the study (100). In human research, recognition of a person’s 

intrinsic value is the act of providing respect (100). To recognise participants’ intrinsic 

values, the research team abided by the values of research merit and integrity, justice and 

beneficence (100). In addition to abiding by these values, the privacy, confidentiality and 

cultural sensitivities of the participants were respected (100). All participants were de-

identified and provided with participant IDs. Participant identification has not and will 

not be disclosed in publications or seminar presentations. Any identifying details were 

kept in a separate locked filing cabinet to the de-identified data, and data could only be 

accessed by the student researcher and their supervisors. Any electronic data were stored 

on a password-protected computer in an office with limited access. The paper 

questionnaires will be stored in a locked filing cabinet for a maximum of five years before 

being destroyed. 

Various meetings were held with the clinical care manager and head nurses to 

determine the most appropriate method of carrying out the study to respect participants’ 

cultural sensitivities and communities. In addition, a four-week acclimatisation phase was 

conducted before the start of the study to gain opinions from residents and nurses on how 

to improve the intervention study. Participant autonomy was of absolute importance, and 

prospective participants were provided sufficient information about the study to make an 

informed decision. Participants were also encouraged to speak with their family and 

friends before consenting to their involvement in the project. The name and contact details 
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of the research team were provided in all information documents. The participants were 

able to contact the researcher if any questions arose during the study period. 

 

4.3 Results 

4.3.1 Participant Flow 

The flow of participants throughout the study is outlined in Figure 4.1. This flow 

chart presents the number of participants assessed for eligibility, allocated to each group, 

received the intended treatment and included in the data analysis. Reasons for participant 

exclusion are also provided in Figure 4.1. Participants in this study were recruited from a 

Bupa Aged Care facility located on the Gold Coast, Australia. The data collection period 

for this intervention study was between February and October 2019. From the four-week 

acclimatisation phase, 19 participants expressed their interest to participate in the study 

through a combination of flyers and trying out the CVT massage pad. These participants 

were provided with informed consent forms and participant information forms detailing 

any time commitments and survey requirements. A total of five residents declined to 

participate in the study due to personal reasons or schedule clashes. After screening for 

eligibility, 14 eligible participants were included in the study. Seven participants were 

allocated into the treatment group based on the strict inclusion and exclusion criteria to 

avoid harm and reduce risks. The other seven participants were allocated into the control 

group based on the inclusion criteria. All included participants completed their intended 

intervention and outcome assessments, and no participants were lost to follow-up at the 

six-month assessment. Due to the introduction of COVID-19 restrictions during the study 

period, a second recruitment phase could not be conducted to obtain more eligible 

participants.  
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‘malnourished’. Baseline mobility status presented ‘highest independence’ in more than 

half of participants (n = 8; 57.1%). The remaining participants with mild, moderate or 

severe mobility impairments were equally distributed (n = 2; 14.3%). The treatment 

group was observed to have a significantly higher BMI than the control group (p = 0.016). 

There were no other significant baseline characteristic differences found between groups 

(p > 0.05).  

Table 4.2. Baseline Characteristics of Treatment and Control Group Participants. 

Variables Overall Control 

Group  

(n =7) 

Treatment 

Group 

(n=7) 

P-value 

Age, mean ± SD 83.79 ± 8.2 82.43 ± 10.50 85.14 ± 5.52 0.556 a 

BMI (kg/m²) 28.7 ± 7.12 24.38 ± 4.87  33.01 ± 6.52 0.016 a 

Gender N (%)      0.592 b 

 Male  6 (42.9) 4 (57.1) 2 (28.6)  

 Female  8 (57.1) 3 (42.9) 5 (71.4)  

Nutrition status N (%)      1.000 b 

 Malnourished 0 (0.0) 0 (0.0) 0 (0.0)  

 At risk 5 (35.7) 3 (42.9) 2 (28.6)  

 Normal 9 (64.3) 4 (57.1) 5 (0.0)  

Mobility status N (%)      1.000 b 

 Severe impairment 2 (14.3) 1 (14.3) 1 (14.3)  

 Moderate impairment 2 (14.3) 1 (14.3) 1 (14.3)  

 Mild impairment  2 (14.3) 1 (14.3) 1 (14.3)  

 Highest independence 8 (57.1) 4 (57.1) 4 (57.1)  

Notes. a Unpaired independent samples t-test of inter-group differences (two-tailed significance). b Fischer’s 
Exact test of categorical inter-group differences (two-tailed exact significance). SD: standard deviation, 
BMI: Body Mass Index. 

The baseline outcome measure scores of the participants in each group are 

presented in Table 4.4. No significant inter-group differences were observed in MNA, 

PMA and overall QoL scores at baseline. Moreover, no significant inter-group differences 

at baseline were observed for any of the six QoL dimensions. However, treatment group 

AQoL-6D total scores and ‘mental health’ and ‘coping’ scores were lower than the control 

group at baseline; however, this difference was not significant. 
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Table 4.3. Baseline Outcome Measures of Treatment and Control Group Participants. 
Outcome Measures  Control Group (n = 7) mean ± SD Treatment Group (n= 7) mean ± SD p-value 

Quality of Life (QoL)      

 AQoL-6D total score 62.75 ± 14.89 58.41 ± 16.43 0.614ᵃ 

 Independent living score 54.76 ± 26.71 57.14 ± 23.94 0.684ᵃ 

 Relationships score 

Median (Q1, Q3) 

72.86 ± 21.38 80.0 (70.0, 80.0) 0.829ᵇ 

 Mental health score 

Median (Q1, Q3) 

81.25 (68.75, 87.50) 61.61 ± 23.23 0.272ᵇ 

 Coping score 60.71 ± 16.47 45.24 ± 20.33 0.144ᵃ 

 Pain score 51.43 ± 34.85 50.00 ± 23.09 0.929ᵃ 

 Senses score 63.74 ± 10.62 64.84 ± 17.12 0.888ᵃ 

Nutrition (MNA score) 
Median (Q1, Q3) 

11.29 ± 1.70 12.00 (11, 12)  1.000ᵇ 

Mobility (PMA score)  33.14 ± 11.13 33.86 ± 10.81 0.962ᵃ 

Notes. a Unpaired independent samples t-test of inter-group difference (two-tailed significance). b Mann-Whitney U test of inter-group difference (two-tailed exact 
significance). AQoL-6D: 6-Dimensional Quality of Life 
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4.3.3 Quality of Life Outcomes 

The mean and standard deviation of the change in scores for the AQoL-6D (i.e., 

total AQoL-6D, independent living, relationships, mental health, coping, pain and senses) 

are presented in Table 4.4. In Figure 4.2, changes in individual AQoL domain scores at 

baseline and six months post-intervention are presented. Figure 4.3 presents the changes 

in total AQoL-6D assessment scores at baseline and six months post-intervention.  
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Table 4.4. Outcomes of Treatment and Control Groups at Baseline and Six Months Post-Intervention. 

Outcome Measures Baseline  Six Months Post-Intervention 

Control Group (n = 
7) mean ± SD 

Treatment Group (n = 7) 
mean ± SD 

p-valueᵃ Control Group (n = 
7) mean ± SD 

Treatment Group (n = 7) 
mean ± SD 

p-valueᵃ 

Quality of Life (QoL)        

 AQoL-6D total score  62.75 ± 14.89 58.41 ± 16.43 0.614 73.06 ± 8.36* 64.92 ± 19.10 0.322 

 Independent living score  54.76 ± 26.71 57.14 ± 23.94 0.684 68.25 ± 21.79 61.11 ± 28.87 0.610 

 Relationships score 
Median (Q1, Q3) 

72.86 ± 21.38 80.0 (70.0, 80.0) 0.829 78.57 ± 14.64 74.29 ± 22.25  0.678 

 Mental health score  
Median (Q1, Q3) 

81.25 (68.75, 87.50) 61.61 ± 23.23 0.272 81.25 ± 13.01 70.54 ± 19.99 0.258 

 Coping score 60.71 ± 16.47 45.24 ± 20.33 0.144 69.05 ± 14.20 55.95 ± 23.92 0.237 

 Pain score 
Median (Q1, Q3) 

51.43 ± 34.85 50.00 ± 23.09 0.929 67.14 ± 30.40 70.00 (30.00, 90.00) 0.535 

 Senses score 63.74 ± 10.62 64.84 ± 17.12 0.888 73.63 ± 11.63* 68.13 ± 15.01 0.459 

Nutrition (MNA score) 
Median (Q1, Q3) 

11.29 ± 1.70 11.29 ± 1.70 1.000 11.86 ± 1.46 13.00 (10, 13) 0.805 

Mobility (PMA score) 33.14 ± 11.13 33.14 ± 11.13 0.962 34.57 ± 10.77 33.29 ± 10.50 0.825 

Notes. a Unpaired independent samples t-test or Mann-Whitney U test of inter-group difference. * Significantly different compared with baseline (p < 0.05); paired dependent samples 
t-test or Wilcoxon signed-rank test. AQoL-6D: 6-Dimensional Quality of Life, MNA: Mini Nutritional Assessment, PMA: Physiotherapy Mobility Assessment. 
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4.3.6 Participant Evaluations 

At the end of the six-month follow-up data collection, treatment group participants 

were provided evaluation forms to comment on their experiences with the CVT massage 

pad program. Three out of the seven participants in the treatment group completed and 

returned the evaluation forms. When asked to comment about whether they had any 

positive experiences with the massage pad program, all three participants mentioned that 

the vibrations from the CVT massage pad were relieving, relaxing and comfortable. One 

of these participants mentioned that due to lumbar back pain that could not be targeted 

without surgery, the CVT massage pad program helped take the pain off their mind. This 

participant further mentioned that the CVT massage pad program would serve as another 

source of pain relief when their physiotherapist was unavailable. 

Regarding any negative experiences with the CVT massage pad program, these 

participants desired a longer intervention period and longer time with the massage pad. 

Given that the research team had to leave the aged care facility due to the COVID-19 

restrictions, these participants mentioned a strong desire to have both the research team 

and massage pad program back at the facility. One participant mentioned that their back 

pain had reappeared due to the halting of the massage pad program and now found it 

difficult to get out of bed. Participants’ reasons for participating in the study were mixed, 

including wanting to have an individual to talk with, initial perceptions of their back pain 

relief and curiosity about how the massage pad would feel. During the intervention study, 

participants who received CVT did not report any adverse side effects or reactions from 

using the massage pad. 
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4.4 Summary of the Chapter 

In this chapter, the methodology used to investigate the effectiveness of CVT on 

the QoL, mobility and nutrition of aged care residents was detailed. The pilot non-RCT 

included participants using specific eligibility criteria as listed. The eligibility criteria 

were justified for both answering the specified research questions and ensuring 

participant safety. Fourteen participants were recruited into the study, with seven 

participants each allocated to the CVT treatment group or the control group based on 

eligibility criteria. A low recruitment rate was reported for this study due to eligible 

residents’ competing life schedules or just declining to participate. This study reported no 

dropouts from the study, with all participants in the CVT treatment group attending every 

session available. The intervention was halted at week four as a result of the COVID-19 

restrictions. However, data collection recommenced at six months post-treatment to 

observe potential long-term effects. All participants were still retained after this six-

month post-treatment period, with no dropout. Informed consent was always provided by 

participants, with researchers following appropriate research ethical conduct during the 

study period. 

At baseline, no significant differences in demographic or characteristic data were 

observed between the CVT treatment and control group. At six months post-intervention, 

there were no significant changes in overall health-related QoL compared to baseline in 

the CVT treatment group. Unexpectedly, the control group showed significant 

improvement in health-related QoL at six months post-treatment compared to baseline. 

However, there was no significant inter-group difference in health-related QoL between 

the treatment and control groups at six months post-treatment. No significant changes 

were identified for either group when examining mobility in the CVT treatment and 

control groups. In addition, no significant inter-group differences were observed in 

mobility measures at six months post-treatment. At six months post-treatment compared 

to baseline, the CVT treatment group showed no siginificant difference in nutritional 

status. There were also no significant differences in nutrition scores between the CVT 

treatment and control group at six months post-treatment. 

CVT treatment participants were also invited to provide their feedback and 

experience with the CVT massage pad program. Three out of seven participants 

completed and returned their evaluation forms. Multiple positive comments were 

provided by these participants on how they found the massage pad to be relaxing, 
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comfortable and a form of pain relief. Further, CVT treatment participants desired a more 

extended intervention period and duration with the CVT massage pad. This desire among 

participants to participate in the massage pad intervention was more apparent during the 

COVID-19 aged-care restrictions. Adverse side effects or reactions were not reported by 

these participants. 

These findings and their implications will be discussed in Chapter 6. As 

mentioned earlier, the introduction of the COVID-19 aged-care restrictions affected the 

intervention period of the study. Consequently, it was hypothesised that the COVID-19 

aged-care restrictions might have been a significant confounding factor affecting the QoL, 

mobility and nutrition of study participants. To further examine the effect of COVID-19 

aged-care restrictions on the participants involved in this intervention study, another 

qualitative study was conducted to investigate participants’ experiences with these 

restrictions in relation to their QoL, mobility and nutrition. Details of this COVID-19 

qualitative study are presented in Chapter 5 and discussed in tandem with the intervention 

study in Chapter 6. 
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Chapter 5: Impact of COVID-19 Restrictions on the Quality 
of Life, Mobility and Nutrition of Aged Care Residents 

5.1 Introduction 

As outlined previously, COVID-19 and subsequent aged-care restrictions 

occurred during the CVT pilot study. Consequently, the research and supervisory team 

questioned whether the ongoing COVID-19 aged-care restrictions would act as a 

significant confounding factor affecting the pilot study results. The experiences of 

participants during the COVID-19 lockdowns concerning their QoL, mobility and 

nutrition are explored in Chapter 5. 

The first part of Chapter 5 describes the conceptual and methodological 

underpinnings of the qualitative study. It describes the method and design, the procedure 

used for data collection and the choice of analytical methods for the study. The final part 

of Chapter 5 presents the main findings as themes and sub-themes, followed by a 

discussion on the significance of these findings in relation to the research questions, 

conceptual framework and existing literature.  

The Consolidated criteria for reporting qualitative research was used to report the 

study methods, findings and analysis explicitly and comprehensively (101). This 

comprehensive checklist consists of 32 items that cover the necessary components of a 

qualitative study design and is widely recognised as a tool for improving the quality of 

reporting. 

5.1.1 Research Question 

The following research question guided the questionnaire used to test the aims 

and objectives of the qualitative study: 

3) How did participants experience the effects of the COVID-19 aged-care 
restrictions in relation to their QoL, mobility and nutrition?  
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5.2 Study Design 

5.2.1 Theoretical Framework 

A qualitative study design was chosen to investigate whether there was an effect 

from COVID-19 and subsequent restrictions on residents. Qualitative study designs are a 

widely used approach to explore the experiences and perspectives of individuals in 

healthcare research (102). These designs are essential for investigating new phenomenon 

such as the novel COVID-19 virus (103-105). A methodological approach of content 

analysis was chosen to support this qualitative study. The objective of content analysis is 

to systematically transform a large amount of text into a highly organised and concise 

summary of key results from a neutral standpoint/objective (106, 107). Krippendorff 

(108) defined content analysis as ‘a research technique for making replicable and valid 

inferences from texts (or other meaningful matter) to the contexts of their use’. Themes 

and concepts that emerge from the texts can be quantified and analysed to explore their 

presence, meanings and relationships.  

The exploratory and descriptive nature of content analysis is based on inductive 

reasoning rather than deductive reasoning (107). Inductive reasoning is the process of 

weaving together new information into theories by developing conclusions from collected 

data (107). This method allows the researcher to analyse the text with an open mind to 

identify meaningful concepts when answering the research question. Deductive reasoning 

is the opposite; by testing hypotheses or principles, the researcher seeks pre-determined 

concepts within the texts. Since the aged care population has not yet been studied in terms 

of the effects of COVID-19 and subsequent aged-care restrictions, inductive reasoning 

allowed for non-biased exploratory content analysis. 

 

5.2.2 Participant Selection 

Participants (n = 10) were recruited from the CVT pilot study, a small-scale non-

RCT observing the effects of CVT on the mobility, nutrition and QoL of aged care 

residents. As these participants were familiar with the student researchers from 

participating in the CVT study, these residents were approached face to face to ascertain 

their willingness to participate as volunteers in the COVID-19 study. Due to the time 

constraints of data collection brought on by COVID-19 aged-care restrictions (i.e., a 
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maximum period of two hours per visit), four of the approached residents (n = 4) were 

unable to participate in the two-week study because their schedules clashed with the 

investigation timetable. Therefore, the sampling strategy was purposive, with access 

being provided by Bupa Aged Care. Given that the research team were concerned about 

COVID-19 and the aged-care restrictions affecting the CVT study participants, these 

residents were considered the best sources for collecting rich and valuable information 

about their experiences with the COVID-19 virus and aged-care restrictions. 

At the time of recruitment for the CVT study, demographic data were collected to 

ascertain the diversity of study participants. Bupa Aged Care regularly updates this 

demographic data in residents’ health and lifestyle files, which were provided to the 

research team with prior participant consent. This information may also indicate 

relationships between the demographic variables and social variables of the participants. 

 

5.2.3 Setting 

The qualitative study was conducted within one of the Bupa Aged Care facilities 

within Queensland, Australia. The aged care facility is situated approximately 20 minutes 

from the Griffith University, Gold Coast campus, within a quiet suburban area. This home 

spans two larger residential areas, each containing 30+ rooms in which the residents live. 

There is also a range of communal spaces, activity rooms and dining areas across the two 

areas. Teams of nurses, physiotherapists and general lifestyle staff are constantly 

patrolling the hallways and communal areas. 

During the qualitative study, COVID-19 aged-care restrictions allowed only two 

hours for family members and visitors to interact with residents each day. Consequently, 

fieldwork took place once per day for only two hours maximum at a time to accommodate 

these restrictions. Before every entry into the aged care home, researchers were 

thoroughly contact traced and had their temperature checked by the front-end nurse. All 

researchers wore required face masks and appropriate personal protective equipment 

before entering the aged care facility. Researchers were also vaccinated with the current 

influenza vaccine at least two weeks before data collection. 

A convenient location for the qualitative study and interviews was negotiated with 

the participants. All participants wished to conduct the interviews within the safety and 
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privacy of their rooms, allowing for uninterrupted interviewing and open responses. 

Besides the participant and researcher, nurses would occasionally visit the participants as 

part of their routine healthcare. The appointed care manager of the Bupa Aged Care 

facility was made aware of the researcher’s whereabouts before and after every interview 

for safety purposes. 

 

5.2.4 Data Collection 

One-on-one semi-structured interviews were conducted to explore participants’ 

experiences and the meaning they attribute to them. Over two weeks, interviews were 

conducted by one researcher in the privacy of each participant’s room. Prior verbal 

consent was obtained after approaching each participant. Before the start of each 

interview, participants were asked if they would prefer their responses audio-recorded or 

written down. Participants were advised that all audio recordings would be transcribed, 

destroyed and de-identified. Of the 10 participants, only three agreed to an audio 

recording, while the other participants preferred the researcher to write down the 

participant responses. Other than the written responses, field notes were recorded after 

each interview to ensure essential findings and ideas would not be forgotten. Having a 

chance to reflect immediately after each interview allowed for a lower probability of 

misunderstanding what the participant had been trying to convey. Recording fieldnotes 

after, rather than during each interview, reduced interruption during participant responses. 

The semi-structured interview questions were developed by the researcher and 

research team to address the research question. As the research team were concerned 

about the possible effects of COVID-19 and subsequent aged-care restrictions on 

participant responses, the interview guide covered aspects on QoL, mobility and nutrition 

(see Appendix L). The topic questions and guides were based on the full-scale aged-care 

restrictions imposed by the Queensland Government in mid-February, 2020. 

Consequently, the main open question was incorporated into the interview: ‘Has the 

COVID-19 lockdown affected you or your loved ones? If so, how?’ Leading questions 

following this main question asked about how they felt, routine daily activities and staff 

services during COVID-19 aged-care restrictions. At the end of each interview, 

participants were invited to add anything they found relevant to COVID-19 and 
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subsequent aged-care restrictions. For this study, only data directly related to the COVID-

19 virus and its aged-care restrictions were coded. 

Care was taken to ensure that the questions were presented with sensitivity and in 

a non-threatening manner. Each participant was assured that they did not have to answer 

any questions that made them feel uncomfortable or upset. Participants were interviewed 

for no longer than 15 minutes each, depending on how long they carried on the 

conversation. The researcher ensured that they did not speak over or interrupt participants 

and provided them with the best opportunity to communicate their experiences and 

express their opinions. This allowed any unexpected ideas or themes to emerge from their 

willingness to participate and prevented unwanted influence over participants’ responses. 

Interesting or seemingly important keywords were written down during the individual 

interviews to explore participants’ answers further. Due to the project’s time constraints, 

repeat interviews or the return of transcripts to participants for comment or corrections 

could not be conducted. 

 

5.2.5 Data Analysis Method 

NVivo (Release 1.0) was the software used to analyse both the recorded 

interviews and written responses. NVivo is a widely used application for effective and 

efficient coding of qualitative data (103, 109). In qualitative research, coding is the 

process of labelling and organising qualitative data (e.g., texts, images and transcribed 

audio) to identify themes and the relationships between these themes (106). Only one 

researcher was tasked with transcribing the recorded interviews verbatim using NVivo. 

Written responses were also transcribed into text form and imported into NVivo. Data 

were analysed using content analysis, involving thematic analysis to qualitatively identify 

and report patterns or themes within the dataset. Thematic analysis has been extensively 

used in healthcare research for understanding the perspective of the patient (103, 109).  

Before attempting to code the data, the researcher first familiarised himself with 

the transcripts. Collected written responses and transcribed interviews were read and re-

read while keeping the aim of the study in focus. Following Erlingsson’s and Brysewicz’s 

(106) hands-on guide to analysing qualitative data, the researcher conducted a 

‘hermeneutic spiral’ when reading the text. This is the process of comparing ‘parts’ of the 

text to the ‘whole’ text. In addition to the field notes recorded after each interview, the 
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researcher recorded their initial impressions of the data while reading to gain a sense of 

the ‘whole’ meaning. This method is helpful when breaking down the whole text into 

smaller parts; the researcher can determine whether the ‘parts’ analysis matches their first 

impressions of the ‘whole’ text or vice versa (106).  

Bengtsson’s (107) four stages to analysing qualitative content (i.e., 

decontextualisation, recontextualisation, categorisation and compilation) were followed 

to analyse the transcribed responses. A few key examples of how the raw data were 

progressed into the final themes and sub-themes are outlined in Table 5.1. To 

decontextualise the data, the transcribed text was broken down into smaller meaning 

units. A meaning unit is a condensed sentence that still clearly displays the essential 

meaning of the text (106, 107). During the division of the text into meaning units, it was 

made essential that the research aim and question were in focus. After identifying these 

meaning units, codes according to the context were assigned to each meaning unit. This 

is known as the ‘open coding process’ (107). Codes were generated through an inductive 

approach in which codes would change as the study progressed as more data became 

available. Therefore, the coding process was conducted repeatedly at different areas of 

the text to ensure stability and reliability (107). Initially generated codes were placed into 

a codebook for reference. One researcher was active in this ‘open coding process’ while 

discussing their findings with their supervisory team at least once a week. 
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Table 5.1. An Example of Content Analysis Phases. Transcribed Interviews of 

Participants’ Experiences During COVID-19 Aged Care Restrictions. 

Meaning Unit Condensed 
Meaning 
Unit 

Code Sub-
Theme 

Theme 

‘See we can’t go 

anywhere here. I need 

things, I need to go and 

buy things, but I can’t 

go’. 

Cannot go 

outside 

anymore 

Cannot 

go 

outside 

Reduced 

physical 

activity 

Disruption to daily 

routine and 

activities 

‘Exercise around room 

cannot compare to 

walking outside’. 

Indoor 

exercise 

cannot 

compare to 

outdoor 

exercise 

Cannot 

go 

outside 

Reduced 

physical 

activity 

Disruption to daily 

routine and 

activities 

‘Son would drop food at 

the door to the home 

every week instead 

during the beginning 

stages of the pandemic’. 

No time with 

son during 

lockdown 

No time 

with 

close 

one 

Social 

isolation 

Reduced face-to-

face contact with 

close ones 

‘Not able to see my 

friends. Not able to see 

my family. We have to 

isolate when we’ve been 

outside’. 

Cannot see 

friends or 

family 

No time 

with 

close 

one 

Social 

isolation 

Reduced face-to-

face contact with 

close ones 

 

The second stage, ‘recontextualisation’, involved checking whether all the 

transcribed text available had been covered in relation to the aim (107). Written responses 

and transcribed interviews were reviewed along with the final list of codes. Texts that 

were uncoded and did not provide answers to the research questions were excluded from 

the analysis. Uncoded texts that had some importance to the study were allocated a new 

code. Sentences were also reviewed to determine whether they matched the initial coding 

structure. Both the researcher and supervisory team were active in deciding whether an 

uncoded text should be included in the analysis. There were no extended meaning units 

that needed to be further condensed. 
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In the third stage, ‘categorisation’, the researcher began to classify the final 

meaning units/codes into categories and themes. Codes within the codebook were 

compared and appraised to determine which codes belonged to each other, thereby 

forming sub-categories. Through repeated discussions with the supervisory team, these 

sub-categories were then further and broadly divided into categories. Given that the data 

seemed rich with latent meaning, these sub-categories and categories were instead 

abstracted into sub-themes and themes. Identifying themes and sub-themes allows the 

researcher to interpret the underlying meaning of the text, answering the question ‘How?’  

(107). This process of moving the identified meaning units/codes into different themes 

and sub-themes was performed repeatedly until a reasonable explanation for the research 

aim and question was reached. The identified themes and sub-themes were reviewed to 

ensure that the data did not fall between two groups or fit into more than one group. A 

coding tree displaying the relationship of the themes and sub-themes was produced (see 

Figure 5.1). After the themes and sub-themes were consolidated, the fourth and final 

stage, ‘compilation’, involved analysing writing up of these themes (107). 

Due to the low statistical power of the small sample size, an appropriate 

quantitative analysis on the difference in life-experiences between the previous treatment 

and control groups could not be made.  

 

 

 

 

 

 

  



 

78 
 

 

 

Figure 5.1. Mind-Map of Themes and Sub-Themes Coded from Transcribed 

Interviews.  



 

79 
 

5.3 Analysis and Findings 

This section presents the main findings of the one-on-one interviews as themes 

and sub-themes (see Table 5.2). Residents participating in the CVT intervention study 

were approached (see Table 5.3). Participant experiences during the COVID-19 aged-

care restrictions comprised of three major aspects: (1) reduced face-to-face contact with 

close ones, (2) disruption to daily routine and activities and (3) aged care staff affected 

resident wellbeing. Sub-themes were identified under each theme. Effects on nutrition 

were not observed in participant experiences. 

Table 5.2. Themes and Sub-Themes Exploring How COVID-19 and Aged Care 

Restrictions Affected the Lives of Aged Care Residents. 

Table 5.3. Participant ID and Study Group Involved in Qualitative Study. 

No. Participant ID Study Group 

1 AMBM01 Control 

2 BBBM01 Control 

3 BMBM01 CVT 

4 DKBM01 CVT 

5 ISBM01 CVT 

6 JCBM01 Control 

7 MJBM01 Control 

8 NLBM01 CVT 

9 NPBM01 Control 

10 NWBM01 Control 

Major Themes Sub-Themes 

Reduced face-to-face contact with close ones Social isolation 

Feelings of fear and worry 

Use of alternative contact methods 

Disruption to daily routine and activities Cancellation of bus outings and shopping 

Reduced physical activity 

Coping with changes to routine and activities 

Aged care staff affect resident wellbeing Handling of situation provided feelings of 

comfort and safety 

Although short-staffed, service experience 

remained unchanged 
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5.3.1 Reduced Face-to-Face Contact with Close Ones 

5.3.1.1 Social Isolation 

At the height of the pandemic aged-care restrictions and even during the 

conducted interviews, participants overwhelmingly identified the experience of reduced 

contact with their family and friends. For the sake of resident and staff safety, Bupa Aged 

Care restricted all visitor access to residents living at the home as directed by the 

Queensland Government, putting residents into a form of social isolation. Participants 

mentioned that any family members or friends were refused entry into the aged care 

facility during this period of social isolation. With some family members being their only 

source of social contact, these participants described their experiences as ‘awful’ or 

‘frustrating’. For example, one of the participants recounted being unable to see their son 

during the beginning stages of the pandemic. Instead, this participant received food 

deliveries from their son once a week:  

Son used to see me once a week. Son would drop food at the door to the home 

every week instead during the beginning stages of the pandemic. Felt awful. 

Missed son very much. (DKBM01) 

Although most participants described social isolation as the worst ordeal of the 

COVID-19 aged-care restrictions, some participants mentioned no previous social contact 

with family or friends. Many of these participants had family members located in different 

states of Australia or rarely ever visited: 

No, I haven’t got one. Problem is my family, part of my family. I’ve got a 

daughter in New South Wales. (AMBM01) 

Family members in different parts of Australia. Contact before and during 

pandemic was over the telephone. Contact did not change. (MJBM01) 

However, although these participants stated that their social contact was 

unaffected, they were aware of the consequences that COVID-19 and subsequent aged-

care restrictions had on the rest of their community. As one participant outlined: 

And it hasn’t affected me but ... it’s affected me in the way that I can see what’s 

happening to a lot of people. Like, y’know, we’ve got no idea how—it must be 

unreal how it’s affecting some people. See, some people want to travel with their 

family for Christmas every year, on Christmas Day and that. They can’t do it 

now. (NPBM01) 
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As most of the COVID-19 aged-care restrictions eased over time, participants 

mentioned that some could finally travel outside on their own for urgent matters. 

Although granted permission to walk outside the aged care facility, these residents were 

forced to isolate themselves in their rooms for two weeks when arriving back. These 

residents were socially isolated from other residents and required to eat in a separate 

dining room: 

Yes. Social contact is a major issue. Going outside is a pain as there are too 

many forms to fill out. Not able to see my friends. Not able to see my family. We 

have to isolate when we’ve been outside. (JCBM01) 

Anyone who was outside had to quarantine and eat by themselves in a separate 

room. (DKBM01) 

 

5.3.1.2 Feelings of Fear and Worry 

When asked about how they felt throughout the COVID-19 lockdowns, many 

participants felt anxious and fearful regarding the COVID-19 virus. Given that many 

participants had reduced face-to-face contact with their loved ones, it was unclear to the 

residents whether their family members were safe outside the aged care facility. Some 

felt worried that they would never be able to see family again due to seeing several deaths 

on television: 

Worried if son with a cold is alright. Worried that he might have COVID-19. 

(ISBM01) 

Due to the sudden social isolation and reduced access to loved ones, participants 

were also worried that they had been carrying the virus and could potentially spread the 

illness to others: 

Also scared of the possibility that I might have the virus and infect somebody 

else. (JCBM01) 

In contrast, some participants were not concerned about the pandemic when asked 

about how they felt about the restrictions. These residents perceived the surrounding 

environment as being the same as always during the pandemic. One of these residents 

mentioned having been through worse or similar natural disasters: 
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Lived through a number of natural disasters. Wasn’t fazed by this pandemic at 

all. (MJBM01) 

5.3.1.3 Use of Alternative Contact Methods 

Since residents had reduced face-to-face contact with family members and 

friends, participants described having social contact through alternative contact methods. 

Conversing with close ones over the telephone was the most common form of alternative 

contact. For many, this was a sudden change that took getting used to: 

Daughter comes in once a week. During the first month of the COVID-19 

lockdown, could only contact daughter via telephone. (NWBM01) 

After the first month or beginning stages of the COVID-19 pandemic, many of 

the aged-care restrictions had eased. This allowed family members and friends to enter 

the aged care facility; however, only for a limited time frame each visit: 

Family members still visit regularly. However, there is more phone time rather 

than face-to-face chatting. (NLBM01) 

Some residents expressed that they had always and only been contacted via 

telephone before the COVID-19 aged-care restrictions. These residents described 

themselves as not being affected by the COVID-19 aged-care restrictions. These 

perceptions contrasted with other residents who were used to regular face-to-face contact 

with family and friends: 

Did not affect us or loved ones. Did not have anyone to see to begin with. 

Contact was not affected. (BBBM01) 
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5.3.2 Disruption to Daily Routine and Activities 

5.3.2.1 Cancellation of Bus Outings and Shopping 

As more aged-care restrictions were put in place due to the presence of the 

COVID-19 virus, participants described several activities previously offered at the aged 

care facility that were quickly reduced. On top of being socially isolated from visiting 

family members, weekly resident bus outings were cancelled outright from the beginning 

of the COVID-19 aged-care restrictions. Out of the activities offered at the aged care 

facility, bus outings were the only activity that allowed residents to travel outside their 

home to enjoy the outdoors or go shopping. Many participants expressed deep frustration 

for the cancellation of this essential activity: 

Aw yeah, yeah ... see we can’t go anywhere here. I need things, I need to go and 

buy things but I can’t go ... I’ve gotta organise someone to come pick me up ... 

It’s made it hard, it’s made it hard. (NPBM01) 

Yes. Bus trips were cancelled entirely after the introduction of the pandemic 

lockdown. (JCBM01) 

Although the weekly bus outings and shopping trips were cancelled, some at-

home activities were still being offered at the aged care facility, including quizzes, carpet 

bowls and weekly bingo events. These activities were run by the lifestyle team throughout 

the COVID-19 pandemic while maintaining social distancing between staff and residents. 

When asked about how participants felt about the reduced or cancelled activities, some 

had not been affected: 

 We still play bingo and they had the concerts here. Nothing else really. 

(AMBM01) 

Not affected. Still had lunch with friends. (NLBM01) 

In contrast, others described the current activities offered at the aged care facility 

as not enough to satisfy their needs: 

Although they stayed, the amount of activities at the home right now or before 

is not enough to satisfy me. (JCBM01) 
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5.3.2.2 Reduced Physical Activity 

Participants observed a drop in the amount of physical activity they were receiving 

each week with the cancelled bus outings and shopping trips. Instead of being able to step 

outside the aged care facility each week, participants instead saw themselves walking less 

than usual. Participants also preferred being able to walk outdoors instead of indoors: 

Level of activity dropped a little. Exercise inside room cannot compare to 

walking around outside. (DKBM01) 

As part of routine residential care, physiotherapists are situated within the aged 

care facility and conduct mobility exercises with each individual. Mobility exercises 

consist of assisted stretching and isolated movements to prevent pain and maintain 

physical health. Physiotherapists are also tasked with assisting residents with walking 

difficulties to walk outside and around the aged care facility. Without this assistance, 

some residents were not able to travel from point A to point B. According to participants, 

regular visits from the physiotherapists were reduced during the pandemic aged-care 

restrictions. Participants expressed that this reduction in physiotherapy sessions had a 

substantial effect on the physical activity they were able to achieve throughout the 

pandemic: 

Physio was not allowed to help resident to walk outside and around the home. 

Physio had less time with me even when restrictions eased. (DKBM01) 

 

5.3.2.3 Coping with Changes to Routine and Activities 

Participants clearly expressed their distress over the disruption to their daily 

routines and activities. However, as more time passed while experiencing the COVID-19 

aged-care restrictions, participants provided insight into how they could cope with these 

sudden changes. Since residents had less access to the outside world, many participants 

explained that instead of giving in to the consequences of the pandemic, they exercised 

alone in their rooms or walked around the hallways of the aged care facility: 

Was not affected. Did not stop walking around the home. Business as usual. 

(BBBM01) 

As already explored, daily physical activity was not the only aspect that was 

disrupted for residents. With reduced daily activities in which to partake, participants 
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found themselves with nothing to do during the aged-care restrictions. This reduced level 

of daily activities meant that residents were unable to see their friends as often as they 

wanted. Walking around the aged care facility and exercising alone in their rooms was 

one way to cope; however, one participant decided to take up crochet as a hobby: 

Yeah. Because I do a lot of crochet work. To make the bags, small ones, big 

ones, all colours. They come from a carpet shop. I pray to my mother every day, 

she taught me to crochet. [Chuckles]. I couldn’t sit here and do nothing. 

(AMBM01). 

Finally, some participants shared a more resilient approach to the COVID-19 

aged-care restrictions. Instead of taking part in self-motivated exercise in their rooms or 

finding the need to take up a new hobby, a few participants decided to accept the world 

as it was and move on: 

Not not really. Well you have to go with everybody. You gotta sit and take it 

really. The whole world has changed now like with the pandemic and now the 

weather. The weather around the world is the worst I’ve ever known it to be. 

I’m old so just gotta take it [chuckles]. (NPBM01) 
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5.3.3 Effect of Aged Care Staff on Resident Wellbeing 

5.3.3.1 Handling of Situation Provided Feelings of Comfort and Safety 

While conducting each one-on-one interview, there was an overwhelming 

response regarding the level of service provided to the residents. Nearly all participants 

complimented and expressed their utmost respect to the aged care staff without being 

asked. Residents felt safe and supported during the COVID-19 aged-care restrictions, 

explaining it was because of how the staff handled the consequences of the pandemic. 

Much emphasis was placed on the thorough approach the aged care staff took to prevent 

the spread of COVID-19 throughout the aged care facility: 

Yeah it hasn’t affected me. See, they check every day. No one’s allowed to come 

out unless they’ve been checked. They’re very thorough, they do everything 

right here. Yeah we’re safe. We’re the safest place in the world, this place. You 

know they’re very careful ... they know when you came in and when you walk 

out, they know exactly how you are, whether you’ve got it, whether you might 

get it or—and that’s what they’ve gotta do. (NPBM01) 

Participants also explained that their ability to stay calm and collected was based 

on how the aged care staff acted. Aged care staff did not show signs of panic while in the 

presence of residents but instead displayed a calm attitude to residents. This display of 

calm assured many residents: 

Staff was very calm and collected. They made the situation a lot more easy. 

(BBBM01) 

In the care of residents, aged care staff were required to wear facial masks. 

Participants expressed their dislike for the requirement to wear a facial mask, describing 

difficulties when speaking with staff, as they could not hear them properly or could not 

see the expressions on their faces. However, while disliking this requirement to wear 

masks, participants understood the importance of wearing a mask and that it contributed 

to feelings of safety for others. Some of these participants also felt pity for the aged care 

staff having to wear appropriate personal protective equipment: 

[Chuckles] It was worse when the girls (nurses) had to wear the plastic ones ... 

Aw that was terrible ... for them, y’know? People (nurses) in there making their 

(residents) beds, showering some of them, bathing some of them, changing their 

clothes ... They were sweating and everything else. Oh it was awful. Even with 

these masks, they were sweating and everything else. (AMBM01) 
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Participants showed immense appreciation for what the aged care staff endured to 

ensure that the residents were safe and cared for. 

 

5.3.3.2 Although Short-Staffed, Service Experience Remained Unchanged 

While participants appreciated the high-quality care provided by the aged care 

staff, residents were also aware of the staff shortage at the aged care facility during the 

pandemic. Other than the previously expressed shortage of physiotherapists, the supply 

of nurses at the aged care facility was also notable. Participants observed nurses receiving 

a great deal more work than what they could handle, forcing the nurses to work endlessly 

and tirelessly: 

Seemingly short-staffed. (NWBM01) 

They’re very short, they can’t get people. (NPBM01) 

Although participants observed a shortage in staff, residents insisted that they 

were still extremely satisfied with the services received. Participants expressed their 

surprise at the work ethic of the nurses and wondered how the nurses remained able to 

visit the residents regularly: 

Short-staffed at times. Didn’t matter. Was still happy with the service. 

(NLBM01) 

I don’t know how they do it but they’re wonderful … You know it’s hard to say. 

They worked so hard and you know, I don’t know how they do it. Cos a lot of 

them (other residents) were in bed or got mental problems. (AMBM01) 

When asked about service quality, some participants mentioned a lack of staff 

before the pandemic. Participants all agreed that more staff were required for the sake of 

existing nurses and physiotherapists. 
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5.4 Summary of the Chapter 

Underpinning this qualitative study was the ‘content analysis’ methodological 

approach. A total of 10 participants from the pilot intervention study were recruited from 

both the CVT treatment and control groups. These participants were invited to a one-on-

one semi-structured interview in which individuals provided their experiences with the 

COVID-19 aged-care restrictions in relation to their QoL, mobility and nutrition. The 

guiding questions were constructed based on these aspects of healthy ageing measured in 

the intervention. Any additional information provided by the residents was also included 

in the content analysis. Transcribed audio and written responses were analysed to develop 

major themes and sub-themes within the text. Participant experiences comprised of three 

major themes: (1) reduced face-to-face contact with close ones, (2) disruption to daily 

routine and activities and (3) aged care staff affect resident wellbeing. Several other 

related sub-themes branched out under these major themes. Nutrition was not expressed 

by participants to be affected by the COVID-19 aged-care restrictions. 

At the height of the COVID-19 aged-care restrictions, most participants expressed 

reduced face-to-face contact with their family and friends. Other than a minority of 

participants not having social contact with close ones before the pandemic, many 

participants felt socially isolated from family and friends. Consequently, participants felt 

worried and had feelings of fear during the pandemic. It was unclear to participants 

whether their close ones were safe from the pandemic, and they were worried that they 

themselves were carrying the COVID-19 virus. In contrast, some participants presented 

with resilience to the pandemic and were not worried by the situation. Having access to 

alternative contact methods, mainly over the telephone, was observed to be imperative to 

those feeling socially isolated. Nonetheless, these participants did not find 

communicating over the phone sufficient to ease their worries compared to face-to-face 

communication. 

Along with feeling socially isolated from close ones, participants experienced 

major disruptions to their daily routines and activities. The cancellation of regular bus 

outings and shopping activities was the most frequently mentioned topic concerning 

activity disruption. Participants expressed frustration for the cancellation of this essential 

activity that allowed them to travel outside their home and enjoy the outdoors. Further, 

by cancelling this activity and restricting participants from walking outside their homes, 

participants observed a drop in the amount of physical activity in which they could 
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partake. Access to usual physiotherapists to support resident mobility was also reduced, 

adding to the substantial effect on their involvement in physical activity. However, some 

participants found alternative activities such as crocheting or exercising in their rooms to 

cope with these changes. 

With the consequent feelings of anxiousness and worry introduced by the 

COVID-19 aged-care restrictions, participants found solace in the service provided by the 

aged care staff. Participants felt both supported and safe through the aged care centre’s 

thorough approach to preventing the spread of the COVID-19 virus. While the 

participants appreciated the high-quality service provided by the aged care staff, 

participants also expressed concern about staff shortages at the aged care facility. These 

findings are discussed in Chapter 6 in the context of the relevant literature and in 

conjunction with the previously conducted pilot intervention study (see Chapter 4). 
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Chapter 6: Final Discussion  

6.1 Introduction 

A systematic review of the literature presented the potential desirable effects of 

VT on the health-related QoL and mobility of older adults. CVT was hypothesised to be 

the most viable form of VT for older adults with impaired mobility. However, there is a 

lack of quality evidence substantiating the effectiveness of CVT on older adults. Further, 

although this thesis hypothesised that VT could maintain nutrition in older adults through 

improved mobility, no studies have so far assessed this hypothesis. A pilot non-RCT was 

conducted to investigate the effectiveness of CVT on the QoL, mobility and nutrition of 

aged care residents. Due to the COVID-19 aged-care restrictions being introduced in the 

fourth week of the intervention, a separate qualitative study evaluating participant 

experiences with COVID-19 aged-care restrictions in relation to QoL, mobility and 

nutrition was conducted. 

The results of the pilot intervention study and participant experiences with the 

COVID-19 aged-care restrictions have been previously presented in Chapters 4 and 5. 

Chapter 6 provides a discussion and interpretation of the research findings in the context 

of the literature on the healthy ageing of older adults. First, the findings of the intervention 

study relating to the effectiveness of CVT on the QoL, mobility and nutrition in aged care 

residents is discussed in the relation to the relevant literature. Next, the findings from the 

COVID-19 qualitative investigation will be interpreted in relation to the intervention 

study and relevant literature to further explain the results with CVT. 
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6.2 Effectiveness of Cycloid Vibration Therapy on the Quality of Life, 

Mobility and Nutrition of Aged Care Residents 

As presented in Chapter 3’s systematic review, previous studies have 

demonstrated the effects of VT on the mobility and QoL of older adults. No studies have 

previously examined the use of VT or CVT on the factors of healthy ageing, specifically 

the mobility, nutrition and QoL of older adults. The results of the current pilot study, as 

well as those with similar components to this non-RCT, are discussed below.  

6.2.1 Cycloid Vibration Therapy on the Quality of Life of Aged Care Residents 

The pilot non-RCT found no significant inter-group differences in either the 

AQoL domain (i.e., independent living, relationships, mental health, coping, pain and 

senses) or overall health-related QoL between the CVT and control groups. However, at 

six months, both groups were shown to have improved overall health-related QoL; in 

particular, the control group showed significant improvement in QoL compared to 

baseline. The changes in the QoL of the CVT treatment group were not significant. Thus, 

the results of this pilot study contrast with the current literature on the QoL of older adults 

after VT (15, 17). Previous studies, identified in the systematic review (see Chapter 3), 

have examined the sole effects of VT on the QoL of older adults and found significant 

improvements in participant QoL using the Short-Form Health Survey and BI assessment 

(15, 17). Several potential reasonings may explain the contradictory findings in the 

current pilot study. 

An obvious reasoning may relate to the duration of the intervention period. Zhang 

et al. (15) observed significant improvements in both the physical and mental health 

scores of the Short-Form Health Survey after eight weeks of WBV therapy. These acute 

effects were compared to baseline and also their control group at the same time points 

(15). In Wadsworth et al.’s (17) study, 16 weeks of WBV therapy was observed to 

significantly improve treatment participants’ QoL compared to baseline. These effects on 

QoL in the WBV participants were retained at six months post-treatment (17). These 

studies introduced similar durations of VT per week when compared to this pilot study. 

However, the intervention period in each previous study allowed for their participants to 

receive VT for an additional 4–12 weeks. The additional intervention period may have 

improved AQoL-6D scores in the participants of the current pilot study. However, due to 

COVID-19 aged-care restrictions at week four, the intervention period could not be 
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extended. Another potential reasoning for the contradictory findings may have been the 

use of different validated QoL tools among previous studies and the current study. For 

example, the Short-Form Health Survey tool used in Zhang et al.’s (15) study comprises 

only two components: mental and physical health (94). In contrast, the AQoL-6D, which 

was used in the present study, comprises a multidimensional perspective on the QoL of 

individuals (59) Therefore, the differing assessment items may explain the differences in 

QoL findings of the pilot study in comparison to previous studies of similar components. 

 

6.2.2 Cycloid Vibration Therapy on the Mobility of Aged Care Residents 

When examining participant mobility at six months post-treatment, the treatment 

group did not show improvement in mobility after four weeks of CVT compared to 

baseline. The control group also showed no improvements in mobility at six months when 

compared to baseline. No significant inter-group differences in mobility scores (PMA) 

were observed at six months between the treatment and control groups.  

Also discussed in Chapter 3, several studies have reported significant mobility 

improvements with the use of VT (15, 17, 19). It is chiefly hypothesised that vibrations 

mechanically stimulate muscle spindles and alpha-motor neurons, initiating a muscle 

contraction similar to physical activity (13, 14). With muscular stimulation, VT can 

prevent the age-related loss of muscle (sarcopenia) and support mobility status in older 

adults (82). However, the current pilot study did not present any significant differences 

in mobility among the CVT treatment participants post-treatment. This result may also be 

explained by the relatively short time of the intervention period due to COVID-19 aged-

care restrictions, as described earlier. In addition, while the pilot study used the PMA tool 

as a measure of mobility status, previous studies chose to examine other individual factors 

that influence an older person’s mobility. These included the time taken from seated to 

standing (15, 17), lower extremity muscle force (15) and balance (15, 19).  However, due 

to the wishes of the aged care staff team, determining participants’ mobility using the 

routine PMA assessment already recorded quarterly was the safest option with a 

vulnerable population. 
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6.2.3 Cycloid Vibration Therapy on the Nutrition of Aged Care Residents 

There were no significant differences in nutritional status at six months after being 

treated with CVT for four weeks. No changes were observed in nutritional (MNA) scores 

in the control group at six months. There were no significant MNA inter-group 

differences at six months between the treatment and control group. This pilot study was 

the first study of its kind to examine the effectiveness of CVT or VT on the nutrition of 

older adults or aged care residents. As previously hypothesised, CVT could improve the 

nutritional status of older adults by stimulating the muscle through mechanical 

oscillations. This muscle stimulation was hypothesised to prevent the age-related loss of 

lean muscle mass by increasing basal metabolic rate (55). With an increased basal 

metabolic rate, the age-related loss of appetite could be prevented (24). However, this 

pilot study’s MNA improvements in the treatment group were not significant. Several 

attributing factors may be responsible for these findings. 

As mentioned earlier, the intervention was shortened to four weeks instead of the 

12-week intervention that was initially planned. In Clegg et al.’s (51) systematic review, 

one study suggested that older adults that had undertaken habitual physical activity had 

an increased energy intake. Rather than simulating a CVT intervention duration like 

habitual physical activity, the pilot study provided participants with an acute dose of CVT. 

Additionally, this pilot study did not observe a change in mobility score among CVT 

participants at six months post-intervention compared to baseline. With no change 

observed in mobility score among the CVT participants, the energy intake of these older 

adults may have remained neutral (55).  
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6.3 Impact of COVID-19 Aged Care Restrictions on the Quality of Life, 

Mobility and Nutrition of Aged Care Residents 

The primary purpose of this qualitative study was to observe the experiences of 

the participants of the CVT pilot intervention study with COVID-19 aged care 

restrictions. These experiences were provided by participants in relation to the healthy 

ageing factors previously identified: QoL, mobility and nutrition. Three major themes, 

along with related sub-themes, emerged from the one-on-one interviews with these 

participants: (1) reduced face-to-face contact with close ones, (2) disruption to daily 

routine and activities and (3) aged care staff affecting resident wellbeing. Participants did 

not express that COVD-19 aged-care restrictions affected their nutrition. These findings 

are discussed below in the context of the current literature and the conducted pilot 

intervention study. 

The content analysis observed several effects introduced by the COVID-19 aged-

care restrictions that may have influenced the health-related QoL of participants. 

Participants were observed to experience reduced face-to-face contact with their close 

ones, resulting in a period of social isolation at the height of the pandemic. In editorials 

from the Journal of Advanced Nursing (110) and Journal of Clinical Nursing (111), it has 

been hypothesised and warned that the older adult population, especially those in 

residential aged care, would be disproportionately affected by social isolation due to 

COVID-19 restrictions. The findings from this study confirm these suspicions, with social 

isolation being detrimental to resident QoL. Participants described their experiences with 

social isolation due to the pandemic as ‘awful’ or ‘frustrating’. Further, in a United 

Kingdom survey of social support closures related to COVID-19, those older adults who 

could not access social support due to COVID-19 had a worse QoL and anxiety (112). 

The participants of this study also expressed this feeling of fear and worry due to social 

isolation because of COVID-19. With reduced contact with close ones, participants 

worried about the safety of their loved ones. Alternative contact methods, primarily 

through telephone, was reported by participants as a method to keep in contact with their 

family and friends. However, most participants agreed that this could not compare to face-

to-face contact. 

Participants also reported that COVID-19 restrictions disrupted several of their 

daily activities and routines. With the cancellation of bus outings, residents could not 

travel outside their homes to socialise or practise daily living activities. Deep frustration 
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was expressed by the participants on this matter. With ‘independent living’ as a key 

domain of health-related QoL (59), disruptions to essential daily activities could 

negatively affect an older person’s QoL. Along with social isolation and disruptions to 

daily routine, participants reported a reduction in the amount of physical activity they 

could partake in during the COVID-19 aged-care restrictions. In a mail survey of 

community-dwelling older adults living in Hokkaido, Japan, Makizako et al. (113) 

observed that approximately half of these older adults perceived declining physical and 

cognitive fitness during the COVID-19 state of emergency. Although some participants 

in the current study would instead exercise in their rooms, they still reported having a 

reduced amount of physical activity. As previously outlined, without sufficient physical 

activity, older adults are at risk of rapid age-related mobility declines (25).  

As summarised previously, the effectiveness of CVT on the QoL, mobility and 

nutrition of older adults remain inconclusive. Although slight improvements were 

observed in the QoL and nutrition scores of the CVT treatment group compared to 

baseline, these findings were not significant. A primary reason for these findings may be 

the short length of the intervention because of COVID-19 aged-care restrictions. Further, 

participants’ experiences with the restrictions may also have contributed to the 

insignificance of the results. This finding, along with the further reduction in physical 

activity due to social isolation and cancellation of bus outings, may explain the 

insignificant effects of mobility scores in both the CVT treatment and control groups. 

Moreover, although participants expressed enjoyment of the CVT massage program, the 

effects of the COVID-19 restrictions may have restricted the improvement of their QoL. 
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6.4 Limitations 

This research has several limitations that should be noted. First, due to the 

introduction of COVID-19 aged-care restrictions at week four of the intervention study, 

the CVT treatment group could not be provided with sufficient CVT treatment sessions 

to potentially observe an effect. The initially planned intervention period was essentially 

shortened. In other studies examining the effectiveness of VT in older adults (15, 17), the 

treatment duration for each participant was longer in comparison to this pilot intervention 

study. These studies observed improvements in both QoL and mobility in older adults 

(15, 17). Second, as previously outlined, with the presence of COVID-19 aged-care 

restrictions, participants expressed several possibly confounding experiences that 

affected their overall QoL, mobility and nutrition. However, these limitations brought on 

by the COVID-19 pandemic could not be helped and provides additional future directions 

that should be considered. 

Further to the halting of the study, a second round of recruitment could not be 

conducted, leading to a smaller sample size for the intervention study. During the 

acclimatisation and main intervention phase, the research team observed a high number 

of new residents moving into the aged care facility where this study was conducted. There 

was promising potential of recruiting more participants if the COVID-19 pandemic had 

not occurred. Having a sufficient sample size is imperative to detect the statistical 

significance of an outcome measure (114). Further, having only a single intervention 

location prevented the study from having a higher sample size. For example, conducting 

a multi-centre study instead would raise the sample size and provide participants from 

various centres, enhancing the representativeness of the aged care resident community. 

However, the high retention rate and enjoyment expressed by participants validate the 

feasibility of conducting the study on a larger older adult population. 

This study was also limited by the scarce evidence available on CVT or VT in 

older adults. Although a small number of studies have evaluated significant 

improvements in the QoL and mobility in older adults, the mechanism of VT on an older 

adult’s healthy ageing factors lacks a proven theoretical background. Combined with even 

scarcer literature on CVT, the most effective protocol for conducting CVT in older adults 

remains inconclusive. This study attempted to provide a benchmark protocol that could 

improve healthy ageing factors in aged care residents. However, with the limitations 
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introduced by the COVID-19 aged-care restrictions, the most viable CVT protocol to 

improve the QoL, mobility and nutrition also remain inconclusive. 

Outcome measure assessment of mobility in this study was based on regular PMA 

tests conducted by the aged care facility. Health-related QoL was assessed using the 

AQoL-6D. Previous studies used other validated assessments to produce their respective 

mobility and QoL findings. The limits comparisons between this study and previous 

studies on VT because each validated tool measured different aspects of mobility and 

QoL. However, as discussed previously with the aged care team, using findings measured 

by the experienced nurses and physiotherapists was safer for residents. Nutrition was also 

examined using the validated MNA tool provided by the aged care facility. There has 

been no evidence of VT on the nutrition of older adults. Thus, this study is the first of its 

kind to do so. However, this limits the conclusion of the findings, as there are no previous 

studies with which to compare the results. However, this pilot study has outlined the 

possibility of evaluating the nutrition of aged care residents, in the context of VTs. 
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Chapter 7: Conclusions 

7.1 Introduction 

A review of the literature indicated that the rapidly ageing global population has 

a high percentage of older adults not participating in sufficient physical activity. As 

physical activity is an effective means to support healthy ageing factors, promoting 

physical activity participation in older adults is essential. However, age-related 

impairments have been widely documented to prevent older adults from partaking in 

physical activity. The previously conducted systematic review outlined the potential 

benefits of VT to support healthy ageing in older adults. Further, CVT was hypothesised 

to be the most viable type of VT for older adults due to the device’s perceived portability 

and safety. A pilot intervention study was conducted to investigate the effectiveness of 

CVT on the QoL, mobility and nutrition of aged care residents. However, due to the 

COVID-19 aged-care restrictions at week four of the intervention, an additional 

qualitative study examining the experiences of these participants with the COVID-19 

aged-care restrictions in the context of the QoL, mobility and nutrition was conducted. 

The findings of these two studies were discussed in tandem in the previous chapter. The 

conclusions and limitations of the research project are presented in Chapter 7. 

 

7.2 Conclusions 

The findings of the pilot intervention study showed that four weeks of CVT on 

aged care residents did not significantly affect their QoL, mobility or nutrition when 

assessed at six months post-intervention. Therefore, no significant long-term effects could 

be observed after CVT usage. However, those participating in the CVT program were 

observed to have non-significant improvements in their QoL and nutritional status six 

months post-intervention. This intervention study presented potential desirable effects of 

CVT with only four weeks of treatment. Additionally, participants shared a variety of 

negative experiences related to the sudden lockdowns regarding their QoL and mobility. 

With residents being restricted from leaving the premises, participants reported reduced 

access to their friends and family. This ‘social isolation’ left participants feeling worried 

and anxious, with potential effects on their QoL. Along with social isolation, participants 

could not be sufficiently physically active with cancellations to their weekly bus outings. 
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With cancellations and current restrictions, participants also experienced less time with 

their physiotherapists and nurses in whom they found comfort. This reduced physical 

activity and less time with their physiotherapists may explain the non-existent change in 

participant mobility. However, in these times of susceptibility, introducing and providing 

the CVT massage pads during the restrictions may have made up for the insufficient 

physical activity. Feedback from residents participating in the CVT massage pad program 

observed enjoyment with the program and a strong desire to restart or bring back the 

intervention. The findings from this study validate the need for further research into the 

field of CVT or VT in aged care residents, especially if another phenomenon like the 

COVID-19 pandemic reoccurs. 

 

7.3 Future Directions and Recommendations 

Both the findings and limitations observed in this study present several future 

directions for further research. The positive participant evaluations provided by residents 

undertaking the CVT intervention and their desire to bring back the intervention validates 

further research. Unlike most VT studies in older adults, this pilot study had a very short 

intervention and long follow-up periods. In the planning of future research, a longer 

intervention study like what was originally planned (i.e., a 12-week protocol) should be 

implemented. This may allow for an effect to be observed like in previous studies with 

similar trial periods. Additionally, acute effects observed in older adults after CVT should 

also be considered, as this pilot study could not implement this factor. Along with a longer 

intervention period, using a larger sample size in future CVT research is recommended. 

Through a second round of recruitment, the significance of future findings can be 

determined with a larger sample. It is also recommended that a multi-centre study be 

conducted to enhance the representativeness of the sample to aged care residents. Each 

centre has unique daily activities and environments, and a multi-centre study would 

consider these factors. 
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Appendices 

Appendix A: Search Strategy 

Resource Date Search 
Conducted  

Search 
Type 

Search Terms Years Covered 
by Search 

Refinements Results Search Result 
Refinements 

Refined 
Results 

Total 
Articles 

MEDLINE (Pubmed) 

(PRIMARY) 

22/02/2021 Advanced (vibration therapy*) 

AND ((mobility) OR 

(nutrition*) OR (quality 

of life)) 

Creation-2021 Clinical trials, 

randomised 

controlled trials, 

65+ years, 

English 

98 
 

98 342 

EMBASE (PRIMARY) 

(drugs and 

therapeutics) 

22/02/2021 All subjects (vibration therapy*) 

AND ((mobility*) OR 

(nutrition*) OR (quality 

of life)) 

Creation-2021 Clinical trials, 

randomised 

controlled trials, 

65+ years 

65 
 

65 

Web of Science Core 

Collection 

(Multidisciplinary) 

22/02/2021 Topic (vibration therapy*) 

AND ((mobility*) OR 

(nutrition*) OR (quality 

of life)) 

Creation-2021 Article 182 AND ((older 

adult*) OR 

(elderly)) 

45 

Scopus 

(Multidisciplinary) 

22/02/2021 Title, 

abstract and 

keywords 

(vibration therapy*) 

AND ((mobility*) OR 

(nutrition*) OR (quality 

Creation-2021 Article 57 
 

57 
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of life)) AND ((older 

adult*) OR (elderly)) 

CINAHL (Cumulative 

Index to Nursing and 

Allied Health 

Literature) 

(PRIMARY) 

22/02/2021 All text (vibration therapy*) 

AND ((mobility*) OR 

(nutrition*) OR (quality 

of life)) 

Creation-2021 65+ years 39 
 

39 

CENTRAL (Cochrane 

Central Register of 

Controlled Trials) 

(PRIMARY) 

22/02/2021 
 

(vibration therapy*) 

AND ((mobility*) OR 

(nutrition*) OR (quality 

of life)) AND ((older 

adult*) OR (elderly)) 

Creation-2021 
 

38 
 

38 
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Appendix D: Advertising Flyers Used to Sample Eligible Participants 
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Appendix E: Screening Form Used for Research Project 
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Appendix F: Informed Consent Forms Used for Research Project 
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Appendix G: Participant Information Form Used for Research Project 
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Appendix H: AQoL-6D Tool Used to Evaluate Participant Quality of 

Life 
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Appendix I: Physiotherapy Mobility Assessment, Simplified to 

Evaluate Participant Mobility 
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Appendix J: Mini Nutritional Assessment Used to Evaluate Participant 

Nutrition 
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Appendix K: Feedback Forms Used After Intervention Study 
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Appendix L: Interview Guide Used in One-on-One COVID-19 

Interviews 
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