The utility of HOme practice in Mindfulness-based physical Exercise
program (HOME program) for community-dwelling older people with

sarcopenia: a pilot randomised controlled trial

Abstract

Background

Sarcopenia is a geriatric syndrome characterised by low muscle mass, muscle
strength, and physical function. Physical exercise (PE), especially resistance
exercise, has demonstrated potential effects on sarcopenia. However, low
motivation for regular PE is always reported as a major barrier in this population.
Based on the PRIME (Plans, Responses, Impulses, Motives, and Evaluations)
theory of motivation, Plan (i.e., well-planned, and evidence-based PE protocol),
Motives (anticipated pleasure, satisfaction, and relief) and self-awareness on the
present moment are the key points of human motivation and the potential targets
to change a behaviour (i.e., adhering to a PE intervention) in older people with
sarcopenia. Limited study on sarcopenia consisted of any interventional element
to emphasise motives and self-awareness on the present moment, two key points
of human motivation in the PRIME theory of motivation, although older people
with sarcopenia are more likely to have negative feelings (i.e., fatigue, depress,
anxiety) and experiences (i.e., derailed by daily life and distracted by concerns on
PE). Mindfulness-based intervention (MBI) is a psychosocial intervention which
aims to increase the participants’ awareness of the present moment non-
judgmentally. Increased evidence has indicated that MBI can also improve the
levels of PE and adherence to PE interventions. Based on the mindful coping
model, the positive relationship between mindfulness and PE might be that MBI
has the potential to improve motivation for PE by addressing three key points of
human motivation in the PRIME theory of motivation (focusing on the present

moment, evoking positive feelings, and increasing self-awareness). Thus, MBI has



the potential to be integrated into PE training to increase motivation and adherence
to PE in older people with sarcopenia.

To address the above research gaps, we first conducted a SR on the home-based
interventions among community-dwelling older people with sarcopenia was
conducted, showing that home-based resistance exercise is feasible, suitable and
has potential effects on sarcopenia, but few studies consisted of motivation-
enhancing component. Then a Delphi study was conducted to develop the HOme
mindfulness-based physical Exercise (HOME) intervention on this population and
the evaluation of ender-users (namely community-dwelling older people with
sarcopenia) will be adopted to revise this intervention to be more targeted and
practical. However, the feasibility, acceptability, and effects of this intervention
among community-dwelling older people with sarcopenia need to be explored.
Objective

The objective of this study is to assess the feasibility, acceptability, and the
preliminary effects of the HOME intervention among community-dwelling older
people with sarcopenia.

Methods

A pilot randomised controlled trial (RCT) will be conducted to assess the
feasibility, acceptability, and the preliminary effects of the HOME intervention. In
the parallel-group, pilot RCT, 60 community-dwelling older people aged 60 years
or older diagnosed with sarcopenia will be randomised into either the intervention
group receiving the HOME intervention 2 sessions weekly over 12 weeks or the
control group receiving health educations. Each session of the HOME intervention
will last about 70 minutes, including 20-min MBI, 40-min HBE (10-min warm-up,
20-min RE, and 10-min cool down) and 10-20-min sharing and discussion. The
feasibility of this programme will be determined by time spent recruiting
participants, eligibility rate and recruitment rate. The acceptability of the HOME
program will be assessed by: 1) prospective acceptability: recruitment rate and

reasons for not involving in this study; 2) concurrent acceptability: attendance rate,



complete rate, attrition rate and reasons for discontinuing; and 3) retrospective
acceptability: the participants’ perspectives on the intervention after taking part.
Based on our conceptual framework, primary outcomes (muscle mass, muscle
strength and physical function) and secondary outcomes (motivation, depressive
symptoms, psychological well-being, mindfulness level and quality of life) will be
assessed at baseline (T0), and immediately post-intervention (T1). The quantitative
data will be analysed by generalised estimating equations. The qualitative data will
be Brun and Clark’s thematic approach.

Impact and significance

PE is essential to treat sarcopenia, while the motivation and adherence to PE are
major concerns of older people with sarcopenia. Based on the PRIME theory of
motivation and the mindful coping model, this study will adopt the mindfulness-
based PE (the HOME program), combining the MBI and the conventional PE,
which is novel in the research field related to sarcopenia. The HOME program
addresses the limitations of previous studies on sarcopenia by integrating MBI into
PE to recognise the key points of human motivation in the PRIME theory of
motivation, such as self-awareness, positive feelings and focusing on the present
moment. This study has the potential to improve the symptoms of sarcopenia, the
motivation and adherence to PE as well as the psychological health of this
population, which finally improves the holistic welling of this population. For
researchers, this study provides a relatively new sub-area in this field by generating
insights on the importance of the above factors and the potential effectiveness of
the mindfulness-based PE. For health professionals, the study provides a
potentially effective way to improve the motivation and adherence to PE to treat

sarcopenia.



Introduction
1.1 Prevalence of Sarcopenia

Sarcopenia is defined as a progressive and generalised skeletal muscle
disorder that involves the accelerated loss of muscle mass, muscle strength and
physical function [1], indicating that sarcopenia is an age-related syndrome and
the prevalence in adults aged over 85 years is as high as 64.3% [2]. With the rapid
population ageing, sarcopenia is becoming an important health issue for older
people globally. Due to the prevalence and significance of sarcopenia, WHO has
classified it as an independent disease with the code ICD-10-CM (M62.84) [3]. It
is estimated that currently there are more than 120 million adults aged 60 years or
over around the world who are sarcopenic, and the number is expected to double
to 240 million by 2050 [2, 4]. In China, there are more than 59 million older people
aged with sarcopenia [5, 6], which is almost half of older people with sarcopenia
in the world.
1.2 Negative impact of sarcopenia

Sarcopenia has brought so much harm and burden on older people, the family,
and society. For older people, sarcopenia significantly diminishes their muscle
strength and physical function, which further influences their mobility as well as
their quality of life. Besides, sarcopenia significantly increases the risks of various
adverse health events, such as falling by 3.23 times, functional decline by 3.03
times, fracture by up to 3.75 times [7] and cognitive impairment by 2.85 times [8].
It is also negatively associated with mental health [9] and cardiovascular health
[10, 11]. All these negative impacts of sarcopenia in older people will eventually
increase the chance of hospitalisation by 2.07 times [12] and even all-cause
mortality by 2.20 times [13]. For families, the burden of caregivers or family
members will significantly increase as older people with severe levels of older
people with sarcopenia rely on someone to care for their daily living [14]. The
caregivers or family members need to take care of their daily life, be emotionally

supportive and manage the symptoms of sarcopenia, which might greatly
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aggravate their strain, anxiety, and stress [15]. For society, a review including 14
studies has indicated that this condition is positively associated with increased
healthcare costs and medical resources [16], which considerably exacerbates the
shortage of healthcare professionals and resources. Thus, effective interventions
are needed to delay or even reverse the progress of sarcopenia to reduce the
incidence of various health adverse outcomes, decrease the health cost as well as
improve the quality of life.
1.3 Physical exercise (PE) and Sarcopenia
1.3.1 The significance of PE for sarcopenia

Sarcopenia is a complex condition, and the major causes are hormonal
changes, chronic inflammation, nutritional deficiencies and particularly physical
inactivity and sedentary lifestyle [17, 18]. Declined physical exercise (PE) is one
of the key factors in the development of sarcopenia [1, 19]. It is well-known that
even 5 days of physical inactivity can lead to muscle atrophy [20]. Conversely,
regular PE can reduce the risk of sarcopenia [18] and is strongly recommended as
the first-line treatment for sarcopenia [21]. Many studies have shown that PE is
effective in improving the symptoms (i.e., physical function, muscle strength) of
older people with sarcopenia [22-26].
1.3.2 The limitations of PE interventions on older people with sarcopenia

Although previous studies support the benefits of PE on sarcopenia, limited
studies fully consider the characteristics and preferences of this population, such
as staying at home due to low mobility and physical function [27]. A previous
study has also indicated that older people prefer doing exercise in a familiar
environment, such as home, than in a formal group setting [28]. However, the
effectiveness and feasibility of home-based interventions on sarcopenia are still
inconsistent [29], details in Chapter 2.

Furthermore, although evidences have shown interventions (i.e., exercise,
nutrition supplement) can improve the symptoms of sarcopenia (i.e., physical

function, muscle strength) [22-26], they included the older people with sarcopenia



living in various settings (i.e., nursing home, hospital, community)It is important
to note that older people in various settings have considerable differences in terms
of health backgrounds, levels of ability, and factors on interventions [30, 31]. For
example, older people in nursing homes are more likely to be malnourished and
depressed, which could influence their adherence to PE intervention. While the
biggest issue for older people, mainly those with frailty and sarcopenia, living in
the community, is less physical activity [32] and major barrier to PE is low
motivation (i.e., lack of supervision, well-planned program) [33]. Thus, it is
necessary to identify an effective intervention for improving the sarcopenia of
community-dwelling older people.

More importantly, low adherence to regular PE is a major concern in older
people with sarcopenia, especially in home-based intervention with limited
monitoring [34]. A systematic review (SR) has demonstrated that the adherence of
home-based exercise (HBE) in healthy older people is 58% for resistance exercise
(RE) and 63% for walking [35]. The adherence of older people with sarcopenia
might be lower due to the low mobility and physical function [36]. Although
adherence is influenced by many factors (e.g., physical function, supervision,
perceived benefits), according to the PRIME (Plans, Responses, Impulses,
Motives and Evaluations) theory of motivation, motivation is the most
fundamental and direct factor for a behaviour (engaging in and maintaining a PE
intervention) as other factors impact on the behaviour via motivation [37, 38]. In
addition to the PRIME theory of motivation, studies have repeatedly reported that
lack of motivation is a main concern on participating in and maintaining PE in
older people with sarcopenia [33, 39-41]. For example, a study has illustrated that
older people with sarcopenia just feel not motivated to exercise [42]. Thus, how to
activate the motivation of older people with sarcopenia is crucial and potentially
the most effective way to improve the adherence to PE interventions.

The COVID-19 pandemic also has greatly decreased the levels of PE in older

people with sarcopenia due to the lockdown of parks, sports facilities, and



gymnasiums [43, 44]. In addition, social isolation or home quarantine leads to
great reductions in PE and increases in sedentary behaviour [45, 46], which
significantly accelerates the deterioration of sarcopenia [1]. HBE program would
be a solution for these barriers and preferred by older people with sarcopenia.
1.4 Motivation for PE

In order to better understand behaviour change, the PRIME theory of
motivation proposes that the human motivation system operates at five levels, from
the top to bottom, plans (intentions to change), evaluations (beliefs about what is
good or bad), motives (anticipated pleasure or satisfaction or relief), impulses
(urges) and response [38], Figure 1. From the five levels of human motivation
systems, the behaviour change is a moment-to-moment response (motivation) by
evaluating whether the plan to change (Plan) is aligned with their beliefs
(Evaluation) and more importantly whether can generate strong positive feelings
(Motives). As indicating by this theory, intensions or beliefs are just stimuli and
can activate motivation only when they generate positive feelings or thoughts [47].
In terms of PRIME Theory, to change a behaviour (i.e., adhere to PE intervention),
it involves the first three levels of human motivation system: 1) Plan: forming a
plan or rule to change (i.e., the evidenced-based PE protocol), 2) Evaluation:
continuously enhancing the participants’ beliefs in the benefits of the plan (i.e., the
benefits of PE), and 3) more crucially, Motive: activating the positive feelings
about the changing process (i.e., the pleasure, satisfaction, or relief during PE).
Besides, this theory emphasizes the importance of self-awareness at the present
moment, indicating that self-awareness, focusing on ourselves, is a powerful
source of pleasure and the initial step of self-control [48]. In summary, based on
the PRIME theory of motivation, the potential targets to activate the motivation to
PE in older people with sarcopenia are a well-planned and evidence-based PE
protocol (Plan), strengthening the beliefs in the benefits of PE (Evaluation),
eliciting positive feelings towards PE (Motives), and self-awareness on the present

moment.
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Figure 1 The PRIME theory of motivation [38]

The benefits of PE on health (beliefs) are commonly recognised by older
people [49], even older people with sarcopenia [50]. Thus, it is potentially the other
three factors (Plan, Motives, and self-awareness on the present moment) are
essential to improve the motivation for PE in older people with sarcopenia. The
PE protocol used in this study is evidenced-based to provide a detailed plan for
older people with sarcopenia as it is developed by conducting a SR
(Supplementary 1), referring to guidelines, reviewing by experts via Delphi
technique (Supplementary 2). As for the other two potential targets, positive
feelings towards PE (Motives) and self-awareness on the present moment, we
found that limited studies on sarcopenia explore them although older people with
sarcopenia are more likely to have negative thoughts and feelings, such as feeling
fatigue or discomfort while doing exercise [27], feeling sad or hopeless when they
think they are unable to do the intended PE or anxiety when they are eager to see
the effectiveness of PE [39] due to decreased muscle mass, low physical function
and low exercise ability. Besides, older people with sarcopenia are easily derailed
by issues in daily life [51] and distracted by their preconceived misunderstandings
towards PE, such as being too old and too dangerous to perform any PE [33], which
significantly decrease their attention on the PE tasks and thwart their motivation
for PE, based on the PRIME theory of motivation. All these negative feelings and

experiences are also likely to undermine their psychological well-being and even



cause mental issues (i.e., anxiety, depression) [52]. It is well-known that there is a
vicious cycle between mental issues (i.e., depression) and PE , where depressive
symptoms have a great impact on a person’s thoughts, feelings and motivation [53,
54], such as motivation for PE [55]. Therefore, a vicious cycle between sarcopenia
and low motivation for PE (Figure 2) to further explain why this population has

low motivation and how it further deteriorates the development of sarcopenia.
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Figure 2 Vicious cycle between sarcopenia and low motivation

Therefore, based on the PRIME theory of motivation and the vicious cycle
(Figure 2), in addition to a well-planned and evidence-based PE protocol (Plan),
a way to eliciting positive feelings (Motives) and self-awareness on the present
moment are highly required to improve the motivation for PE and the holistic
health of older people with sarcopenia.
1.5 Mindfulness and PE

Mindfulness comes from Buddhism but is tested in scientific literature, and

defined as a process of openly attending, with awareness, to one’s present moment
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experience [56]. The aim of mindfulness-based interventions (MBI) is to increase
self-awareness at the present moment and enhance a non-judgmental mind. MBIs
have shown promising effects on various health issues. It is regarded as the “third
wave” of psychological therapy because it effectively reduces depression, anxiety,
and stress [51, 57]. Besides, MBI is also an efficacy way to reduce pain [58],
improve quality of sleep [59], cognition [60] and quality of life [61].

In addition, more and more studies found that mindfulness is associated with
higher levels of PE [62-64]. For example, a SR, including 20 cross-sectional
studies, showed a positive relationship between mindfulness and PE [65]. This SR
also including 20 interventional studies on MBIs, demonstrates a beneficial effect
of MBIs on PE [65]. Similarly, another SR including 13 studies, indicated a
positive association between mindfulness and PE [66]. Besides, a 4-week RCT has
found that mobile phone-based MBI (audio-recorded mindfulness text message) is
also acceptable and effective in improving PE and activating the motivation for PE
in older people [67]. Moreover, MBIs can potentially improve the effectiveness of
interventions and adherence even after the intervention is terminated [68]. The
positive relationship between mindfulness and PE might be explained by the
mindful coping model via improving the motivation for PE by addressing three
key points in human motivation in the PRIME theory of motivation (details in
Chapter 3, 3.4). As mentioned before, based on the PRIME theory, in addition to
well-planned and evidence-based PE protocol (Plan), anticipated pleasure,
satisfaction or relief (Motives) and self-awareness on the moment are essential to
improve motivation for PE in older people with sarcopenia. MBI can improve
motivation by addressing these three key points of human motivation based on the
mindful coping model. First, being at the present moment by using MBI may
enable participants to focus on relevant PE tasks, not be derailed by other factors,
such as issues in daily life [69], which emphasises the importance of focusing on
the moment on human motivation in the PRIME theory of motivation. Second, the

non-judgmental way, a crucial element of MBI based on the mindful coping theory,
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would enhance the acceptance of negative or uncomfortable thoughts and
sensations (e.g., pain, fatigue, and exertion) [66, 70]. This is the core stone of self-
awareness and the first step for relief from stress and anticipated pleasure
(Motives), which are two essential points of human motivation in the PRIME
theory of motivation. Moreover, based on the mindful coping theory, the positive
reappraisal and appropriate emotion response evoked by MBI would improve
participants’ satisfaction and enjoyment during exercise [64, 71],which is the most
vital part of human motivation based on the PRIME theory of motivation.

In summary, MBI can be used to improve the motivation for PE based on the
mindful coping model by improving three key points of the human motivation in
the PRIME theory of motivation: focusing on the moment, accepting of negative
feelings (Self-awareness and Motives), and evoking positive feelings (Motives).
Besides, MBI can improve psychological health to further enhance the motivation
for PE based on the vicious cycle between sarcopenia and low motivation (Figure
2).

1.6 Delivery modes of physical exercise program

As we mentioned before, HBE intervention is more convenient, and feasible
in different situations (e.g., during a pandemic). There are mainly three delivery
modes of physical exercise programs which are: face-to-face teaching, self-
directed learning, and e-health intervention [72-74].

1.6.1 Face-to-face teaching

There are several modes of face-to-face health intervention, such as group-
based interventions at the healthcare centre, gym or research setting, and door-to-
door interventions [72]. While only the latter one is workable in the home
environment. Door-to-door health intervention has several advantages. First, it
greatly increases the possibility that participants learn and carry out the content of
health intervention the same as the intended protocol, especially for exercise
intervention [75]. This is because researchers could teach participants the health

intervention program and to correct them if they don’t understand or do the
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program wrongly. Therefore, this mode of delivery is capable of improving the
intervention fidelity by improving intervention receipt [76]. Furthermore, it is
more feasible and convenient to have tailored, individual intervention programs in
door-to-door mode [77], which enables researchers to have more detailed health
assessments of each participant, such as the physical fitness, health literacy, and
lifestyle before and during the health intervention. After detailed health
assessments, researchers can make and adjust the health intervention more
personally to have a better beneficial effect. However, this mode does have some
challenges. The biggest one is the high demand of health professionals to keep this
type of health intervention going as one or two health professionals cannot carry
out and finish such heavy work. While the lack of health professionals is a
universal problem [78]. There is another problem emerging if many health
interventionists are involved in one project, the consistency [76]. It might be
difficult to deliver the exact same program protocol as the intended one because it
is conducted by so many different interventionists, which considerably reduces the
intervention fidelity [79].
1.6.2 Self-directed learning from health promotion materials

There are several types of self-directed learning suitable for the home
environment, including reading in newspapers, booklets, brochures, and leaflets
[74]. This mode of delivery is portable, which means the participants can learn and
use it anywhere they like [80]. For example, they can learn about the health
program even on the road to buy groceries. However, participants only passively
received health intervention programs through this one-way delivery mode. They
might be unable to understand the program content or carry out the program as the
intended one due to a lack of mutual communication between participants and
researchers [34]. This is especially true for older people whose learning capacity
is greatly degraded. All the issues might result in the inaccuracy of the health
program (i.e., exercise movements) in older people and thus undermine the

efficacy of the self-directed learning health programs in the home environment
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[34]. More importantly, the interest and initiative in the learning of older people
has also decreased, which might result in low adherence to self-directed learning
interventions [81, 82].
1.6.3 Electronic-health intervention

The rapid growth of technology has made a great impact on the way we
communicate, interact, learn, and work. In health care, electronic-health, known
as e-health, defined as the health interventions conducted through the internet and
related technologies (i.e., mobile phone, tablet, website), has penetrated almost all
aspects of the health care system and health interventions [83]. In Mainland China,
websites, social media, mobile applications, wearable devices, telephones are
commonly used for e-health interventions in health care [72]. E-health intervention
has several advantages compared to other modes of delivery. First, it provides us
a chance to realise cross-time, cross-region and cross-distance communication,
effectively break down information barriers, and promote information
transmission and sharing [80]. This is particularly important in the COVID-19
pandemic for home-quarantine or social isolation is still required in some areas of
mainland China. Besides, the common characteristics of e-health technology also
make it popular in health interventions, such as in-time communication and
feedback, interactive, enjoyable and engaging intervention program as well as
reinforced environment via some e-health technology (i.e., virtual reality,
exergame) [83, 84]. These characteristics of e-health technology would activate
motivation of participants to participate and maintain the health intervention.
Moreover, some e-health interventions can be individually tailored and progressed
by participants themselves and easier to self-monitor via tracking their own
progress [85].

Despite all the merits of e-health intervention, it does have some
disadvantages. The biggest one is the difficulty of using technology in older people
[84]. And this might have two reasons: one is that some e-health interventions are

indeed quite complex because designers did not fully consider the characteristics
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of older people, such as degraded ability of understanding and learning, poor
eyesight [73]. The other reason might be the fear and resistance of older people to
e-health technology, especially to these apps, websites, or other materials that they
are not familiar with. Older people, particularly those with low digital health
literacy, might have such negative feelings even before using new e-health
technology. Therefore, choosing a technology or platform that is already used and
familiar by older people is the optimal way to avoid these negative feelings.

Among all used e-health technology in health interventions, the social media
platform is widely accepted as an important health intervention tool due to its
capability to disseminate information efficiently and facilitate communication in
China [86]. In particular, WeChat, a social media platform launched in 2011, has
obtained rapid and enormous popularity among Chinese people [86]. It is
estimated that WeChat has more than one billion active users globally, including
63 million aged 55 or above [87]. Similar to other social media platforms (i.e.,
Facebook, Twitter), WeChat is a free instant messaging application for
smartphones, tablets, and laptops, which enables its users to share text, photo,
voice, video and other media-messages (i.e., link, mini-program) as well as to
make voice/video-calls [88]. Besides, up to 500 people can have in-time
communication simultaneously by making voice-calls via WeChat Group, a virtual
chat group in WeChat [89]. WeChat has greatly influenced dissemination of
information across the areas of healthcare and is a powerful tool for health
education and intervention. It shows promising effects on various health
managements, such as chronic disease management [90], psychological well-being
[91, 92] and smoke cessation [93]. Studies also demonstrate that WeChat-based
intervention is well-accepted in middle-aged and older people [94, 95] and
improves physical activity [95].

Therefore, the WeChat platform might be the most feasible and acceptable
solution to conduct home-based intervention in Chinese older people with

sarcopenia as it is well-accepted by this population. However, the actual way of
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delivering the intervention will depend on the real situation of our participants,
such as their familiarity of using WeChat.
1.7 Summary

Sarcopenia is a common geriatric syndrome worldwide due to rapid ageing,
causing various health adverse outcomes, which burden older people, the family,
and society. PE is the priority way to treat this disease and shows beneficial effects
on some symptoms of sarcopenia (i.e., muscle strength, physical function). Home-
based interventions are more convenient, preferred, and practical for this
population due to their low mobility and unwillingness to go out, especially during
the COVID-19 pandemic. While low motivation leading to high dropout is a major
barrier to home-based intervention. Based on the PRIME theory of motivation,
Plan (i.e., well-planned and evidence-based PE), Motives (anticipated pleasure,
satisfaction, and relief) and self-awareness on the present moment are the key
elements of human motivation and the potential targets to change a behaviour (i.e.,
adhering to a PE intervention) in older people with sarcopenia. Although older
people with sarcopenia are more likely to have negative feelings (i.e., fatigue,
depress, anxiety) and experiences (i.e., derailed by daily life and distracted by
concerns on PE), there are limited study on sarcopenia containing any
interventional element to emphasise these issues. These negative feelings and
experiences directly undermine their motivation for PE based on the PRIME
theory of motivation and by influencing their psychological health based on the
vicious cycle between sarcopenia and motivation (Figure 2).

Mindfulness is a process of openly attending, with awareness, to one’s present
moment experience. MBIs have shown promising effects on various health issues,
including depression, pain conditions, smoking, addictive disorders, stress, sleep
and eating. Moreover, increased evidence has implied that MBI is associated with
higher levels of PE and better adherence to PE interventions. Based on the mindful
coping model, MBI improves the levels of and adherence to PE is potentially

through activating motivation for PE via enhancing three essential points of human
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motivation in the PRIME theory of motivation: focusing on the present moment,
accepting of negative feelings (Self-awareness and Motives), and evoking positive
feelings (Motives). Thus, mindfulness is not only able to improve psychological
well-being to further enhance motivation for PE, but more importantly, can be used
to directly improve the motivation and adherence to PE.

There are several modes of delivery of health interventions in the home
environment in mainland China, including door-to-door, traditional self-learning
materials and E-health based intervention. Among those, social media, in
particular WeChat, has been widely used in healthcare interventions and accepted
by older people. Therefore, WeChat platform will be adopted in our study.

From the literature, we have identified:

What is already known?

1) PE is a priority intervention for older people with sarcopenia to improve
the symptoms of sarcopenia (i.e., decreased muscle mass, physical
function, and muscle strength).

2) Home-based intervention is more convenient, preferred, and practical for
this population, especially during the COVID-19 pandemic. While low
motivation leading to poor adherence is a major barrier especially to
home-based interventions.

3) Based on the PRIME theory of motivation, Plan (i.e., well-planned and
evidence-based PE), Motives (anticipated pleasure, satisfaction, and
relief) and self-awareness on the present moment are the potential targets
to behaviour change (i.e., adhering to a PE intervention) in older people
with sarcopenia.

4) MBI can be used as an adjunction to exercise to improve the motivation
and adherence to PE through addressing three essential points of human
motivation in the PRIME theory of motivation: focusing on the present
moment, accepting of negative feelings (Self-awareness and Motives)

and evoking positive feelings (Motives), based on the mindful coping
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theory.

5) A home-based intervention consisting of both physical and motivation-
enhancing components is strongly required to improve the symptoms of
sarcopenia and motivation for PE.

What is still unknown?

1) The effectiveness and modes of delivery of home-based PE interventions
in this population are still unclear.

2) Whether the current home-based PE intervention in older people with
sarcopenia consists of motivation-enhancing components is not known.

3) There is limited study on mindfulness-based PE in older people,
particularly those with sarcopenia. The feasibility and effectiveness of
integrating MBI in home-based PE are not well-known.

4) Whether the motivation and adherence to PE can be improved by home
mindfulness-based PE program is needed to explore.

To answer these questions, a SR on the home-based interventions on community-
dwelling older people with sarcopenia was conducted (Supplementary 1),
showing that home-based resistance exercise is feasible, suitable and has potential
effects on sarcopenia, but few studies consisted of motivation-enhancing
component. Then a Delphi study was conducted to develop the HOme
mindfulness-based physical Exercise (HOME) intervention on this population
(Supplementary 2). However, the feasibility, acceptability, and effects of the
HOME intervention among community-dwelling older people with sarcopenia

need to be explored.
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1. Objectives and hypotheses
1.1 Aim and objectives
The aim of this trial is to evaluate the feasibility and acceptability as well as
the preliminary effect on physical and psychological health of the HOME program
in older people with sarcopenia in the community. Thus, the objectives of this trial
are:
1) To assess the feasibility and acceptability of the HOME program among
community-dwelling older people with sarcopenia, in terms of
a) Feasibility of participant recruitment: time spent recruiting participants,
eligibility rate and recruitment rate of the participants
b) Acceptability of the HOME program in community-dwelling older people
with sarcopenia: prospective, concurrent, and retrospective acceptability
2) To explore the preliminary effects of the HOME program on the following
outcomes:
Primary outcomes
The symptoms of sarcopenia (skeletal muscle mass index (SMI), handgrip
strength and physical function)
Secondary outcomes
a) Motivation
b) The level of mindfulness
c) The psychological well-being
d) The depressive symptoms
e) Quality of life
1.2 The hypotheses
The hypotheses of this trial are:
1) The HOME program is feasible and acceptable among the community-
dwelling older people with sarcopenia.
2) The HOME program will significantly improve the symptoms of sarcopenia,

motivation and adherence to exercise as well as the psychological well-being

18



in the older people with sarcopenia, compared with the control group.

2. Methods

This study will adopt a two-arm pilot RCT design with the 1: 1 ratio nested
with individual interviews. The Consolidated Standards of Reporting Trials
(CONSORT) checklist for a pilot trial will be followed. The pilot trial is chosen
for two reasons: 1) there is limited mindfulness-based PE in older people with
sarcopenia; 2) feasibility and pilot trial is a crucial stage for assessing the
feasibility and acceptability of the intervention in order to make decisions about
the next stage according to the MRC guidance [96]. RCT is chosen because it is
regarded as the most rigorous design of interventional studies based on the
hierarchy of evidence.
2.1 Study settings

The participants will be recruited from the three community health care
centres (CHCC) in Suzhou, Jiangsu Province, Mainland China. These CHCCs
provide annual free body examination for older people who are 60 years or older
living in the community. An office with ample space in each CHCC will be utilized
for screening of eligibility (i.e., body composition test, physical function test) and
the outcome measurement at baseline and immediately after the intervention.
2.2 Sample selection criteria

This study focused on community-dwelling older people diagnosed with

sarcopenia. The inclusion and exclusion criteria are described in Table 1.
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Table 1 the eligibility of participants in this study

Inclusion criteria

Exclusion criteria

Are community-dwelling people aged

60 years or older

Have been hospitalized for more than

5 days in the preceding 3 months

Are diagnosed with sarcopenia by the
criteria of the Asian Working Group for
Sarcopenia (AWGS) [19]:

1) decreased muscle strength:
handgrip strength of males is less
than 28 kg; handgrip strength of
females is less than 18 kg;

2) decreased physical performance:
gait speed of 6 meters is less than
1.0m/s;

3) decreased muscle mass: SMI of
males is less than 7.0 kg/m?; SMI of
females is less than 5.7 kg/m?

Diagnosis of sarcopenia: meet criteria 3

and 1 or/and 2

Are unable to have body composition
test, such as having heart pacemaker,

vascular stent, steel plates and nails in

the body

Are able to communicate and written

and understand the instruction

Have contraindications to exercise,
such as severe musculoskeletal
disorders, severe cardiovascular

diseases or spinal nerve injury

Have a WeChat account

Have regular exercise: 150-minute
moderate-intensity activity or 75-
minute vigorous-intensity activity per
week, with each session lasting at
least 10 min in the past 3 months
based on self-reported time and a self-

perceived intensity via Borg Scale[97,

98]
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Practice mindfulness/yoga for >45
min a week in the 6 months prior to

recruitment [99]

Have considered impaired cognition
as indicated by the Abbreviated
Mental Test score < 7 (sensitivity of
92.3% and specificity of 87.1%)
[100]
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2.3 Sample size estimation

The pilot RCT with a sample size of 25 per group will produce at least a small
standardized effect size in the main study [101]. Besides, an attrition rate of 20%
will be assumed [102], thus the sample size of this pilot RCT is 25 x (1 +
20%) = 30 in each group. A total of 60 participants are needed. This is also in the
range of sample size (from 10 to 40 per group) suggested by Hertzog [103].

2.4 Recruitment procedure

Convenience sampling method will be used to recruit participants in this study.
Every older people coming to the CHCCs will be invited to participate in the
screening of this study by trained research assistants after informed consent. The
procedure of the screening will first ask older people for basic information (name,
age, whether they have heart pacemaker) to decide whether they can have the tests
of sarcopenia diagnosis as well as to assess their weight and height to prepare for
the body composition. Then, the sarcopenic status of older people will be assessed
based on the latest sarcopenia criteria and procedure of AWGS (details in Figure
3). The older people with sarcopenia will be invited to give more information about
their eligibility and willingness to this study via telephone or face-to-face within
three days after the diagnosis of sarcopenia. The participants will also be recruited
via telephone, WeChat, and mouth of words.

After the participants recruitment, the eligible participants will be approached
by trained research assistant to explain this study in detail (i.e., the purpose,
intervention, potential benefits, and risks). The information sheet will be given to
the participants and written informed consent will be obtained.

2.5 Randomization and Allocation Concealment

After informed consent and baseline measurements, eligible participants will
be randomized into intervention group (IG) or control group (CG). The block
randomization with block size of 4 will be used to guarantee balance in numbers
in each group. Three research assistants (trained post-graduate nursing students)

who won'’t participate in any session of this study will perform the randomization
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independently to keep allocation concealment and to avoid the selection bias.
Specifically, a research assistant (A) will prepare a list of the participants, assign a
code for each of them and code the intervention and control group as group A or
B. The other research assistant (B) will code the possible six orders of the blocks
(i.e., 1 is AABB, 2 is ABAB) and randomize the code by using a computer-
generated random number and keep the number in an opaque envelope. After these,
research assistant C is to conduct the random allocation to participants by opening
the envelope only when the number of participants in at least one block (4, 8, 12
participants) are all available to avoid the non-randomization of the last person in
the block.
2.6 Blinding

Due to the character of the intervention and control group in this study (the
mindfulness-based PE vs usual care), it is impossible to blind participants. The
interventionist (the qualified mindfulness instructor and sport coach) is also
unrealizable to be blinded. To reduce the allocation bias as much as possible, the
following personnel will be blinded: the research assistants who are responsible
for the participants recruitment, the research assistants who perform the
randomization and the assessor who collect data at baseline, week 8 and
immediately after intervention. The health professionals in the CHCCs won’t be
involved in this study, only providing some basic help, such as materials (tables,
papers).
2.7 Intervention

After baseline measurement, the participants will be randomized into IG or
CG for 12 weeks. The intervention in each group is described below:
3.7.1 Intervention group

Participants in the IG will receive the HOME program. Generally, the
participants will receive about 70-min HOME program twice a week. The
intervention will include 1) introduce the theme of this session, 2) mini lectures

about the theme; 3) mindfulness practice related to the theme; 4) tips of keeping
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mindfulness during PE; 5) warm up: lead with mindfulness words; 6) resistance
exercise; 7) cool down: lead with mindfulness words; 8) discussion. The HOME
intervention will be conducted by a qualified mindfulness instructor, who is also
familiar with physical exercise, with the companion of a qualified sport coach. All
the lessons will be recorded to facilitate the participants review if they want as well
as to help check the intervention fidelity. The participants will be required to write
the intervention blog dairy to check their adherence and compliance. Telephone
follow-ups at week 2, 4, 7 will be used to check whether the participants have any
questions or difficulties while participating in this program. Home-visit will be
utilized if the participants meet any questions that cannot be solved through remote
supervision (e.g., telephone call, WeChat video). Besides, homework (walking 20-
30 min and other mindfulness activities) after each class will be given to the
participants to maximize the benefits of the HOME intervention. The actual way
of delivering this intervention will be determined by the familiarity of the
participants on using of WeChat.
3.7.2 Control group

The aim of control group is to avoid the potential factors on the effectiveness
of the primary outcomes. In this study, as the primary outcomes are objective
indicators (muscle mass, muscle strength and physical function), the only potential
factor is level and habit of PE of the participants. This is considered in the inclusion
and exclusion criteria as those older people with sarcopenia with regular exercise
will be excluded in this study. In addition, socialization and interaction might
influence the motivation and adherence to the HOME program. Thus, health
education consisting of discussion provided by a registered nurse will be
conducted as a control of socialization and interaction. The number of sessions,
duration, frequency, group size and delivery modality will be similar to the
intervention group. The topics of the health education are the care of common
diseases in the older adults, including hypertension, diabetes, osteoporosis, COPD,

dementia, depression. Each session is about 70 min (same as intervention group),
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including 10-20 min lecture and 50-60 discussion and sharing.

Considering ethics and avoiding attrition, the participants in the CG will be
promised to receive the video of the online lessons taught in the IG. For
contamination, because participants will be recruited from different communities,
the chance of knowing each other and communication will be extremely low. If
two or more participants indeed know each other, then only one of them will be
included in this study by draw lots before baseline assessment.

3.8 Outcomes and measurements

In addition to socio-demographic information, the primary outcomes of this
pilot RCT are the feasibility and acceptability. Secondary outcomes are the
preliminary effects on the symptoms of sarcopenia, depressive symptoms,
psychological well-being, physical activity level, mindfulness level and quality of
life. The socio-demographic information will be collected only at baseline (one
week before the intervention, TO0). All the outcomes will be evaluated at T0, and
immediately after the intervention (T2) by a trained research assistant, who are
independent assessors and blinded to the randomization. The data and
measurements are described below.

3.8.1 Socio-demographic information

The socio-demographic information includes three parts: the demographic
information (i.e., name, age, marital status), general information (i.e., disease
history, injury history, medication) and information on exercise.

3.8.2 Feasibility

The feasibility will be evaluated by the following outcomes: the time spent
recruiting participants, eligibility rate (the number of eligible participants/the
number of screened participants) and recruitment rate (the number of participants
recruited/ the number of eligible participants).

3.8.3 Acceptability
Sekhon et al [104] suggest that acceptability is multi-faceted and have

proposed a theoretical framework of how to measure acceptability, including
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prospective acceptability (prior to the intervention), concurrent acceptability

(during the intervention) and retrospective acceptability (after the intervention).

These three constructs will guide the assessment of acceptability of this pilot RCT.

(1) Prospective acceptability
Prospective acceptability is about the acceptability of the participants prior to
participating the study. It is determined by affective attitude (what are the
participates’ feelings about the intervention before participating) and burden
(reasons for not engaging in the intervention) [104]. Thus, in this pilot RCT,
recruitment rate will be used to measure the affective attitude while reasons for
not involving in will be given by the older people to assess burden.

(2) Concurrent acceptability
Concurrent acceptability is about the intervention adherence (the involvement
in the intervention of participants) and coherence (the extension of participants
understands the intervention) [104]. In this study, these will be assessed by
attendance rate (attended sessions of the participants/ all online sessions),
complete rate (online sessions that actually involved and finished at least 80%
/ all attended sessions), attrition rate (the number of participants dropped out
total number of participants) as well as the reasons for discontinuing. If the
participants engage in less than 80% of online sessions will be considered as
attrition.

(3) Retrospective acceptability

Retrospective acceptability is mainly about the participants’ perspectives

on the intervention after taking part, such as the self-perceived benefits,
barriers, and satisfactory of this intervention [104]. Thus, this will be explored
by individual interviews in this pilot RCT. The individual interviews will be
conducted by the PhD student who has received rigor trained in qualitative
study methods and engaged in individual interviews before and a professor
who has rich experience in conducting individual interviews and is familiar

with sarcopenia and mindfulness. The reflective journals written by the
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interviewers will be used to avoid bias and keep the transparency of the
research process [105]. A research assistant (a master student of nursing with
experience of engaging in individual interviews) will help to take notes. All
participants in the IG will be invited to join the individual interviews. After the
consent, the individual interviews will be carried out face-to-face and audio

recorded. The individual interviews guide is described in Table 3.
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Table 3 The guide open question of individual interviews for participants in

intervention group

Number

Q1

Q2

Q3

Q4

Q5

Questions

Generally, what do you think of this intervention?

Prompts:

-Can you share your feelings of this intervention?

-What impact do you think this intervention will bring to your life?
What do you think of the content of this intervention?

Prompts:

-Which is your favorite part of this intervention? Why?

-Which do you dislike? Why?

What do you think of the frequency, duration and delivery mode
of this intervention?

Prompts:

-How long of the intervention do you think is suitable for you? Why?
-How often of the intervention do you think is acceptable for you?
Why?

-What do you think of the delivery mode of this intervention?

How about your motivation to exercise?

Prompts:

Is it increased? How and why?

Are you feel confident to do exercise?

What recommendations do you have for this intervention?
Prompts:

-What do you think should be added? Why?

-What do you think should be revised or deleted? Why?

3.8.4 The preliminary effects

The effects of the HOME program on symptoms of sarcopenia (muscle mass,

muscle strength and physical function), depressive symptoms, psychological well-

being, mindfulness level and quality of life will be preliminarily explored in this

study. All the same measurements will be performed by one trained research
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assistant to avoid the error between different assessors.

(1) The symptoms of sarcopenia
The symptoms of sarcopenia include low muscle mass, muscle strength and
physical function. The detailed outcomes and measurement of each is
described as below:
Muscle mass:
Muscle mass will be assessed by SMI, appendicular skeletal muscle mass
(ASM), fat-free body weight (FFW), total skeletal muscle mass (TSM) by
using Bioelectrical impedance analysis (Inbody 270, Korea) . The procedure
of testing is below: before the test, the participants will be required to remove
every item that might influence the test, such as metal keys, bank cards, mobile
phones, from their body, and then take off their shoes and socks. Then, they
will be instructed to stand straight on the detector with two hands holding the
handles of the detector for about one minute. During the testing, they will be
not allowed to talk, move, or laugh.
Muscle strength:
The indicator of muscle strength is handgrip strength in this study. Handgrip
strength will be measured by Jamar dynamometer (Jamar, 563213, USA) and
the method refers to the recommendation of American Society of Hand
Therapists [106]. Generally, the participants will be required to sit on the chair
and rest for at least 5 min before test. The body trunk of the participants needs
to keep upright with the shoulder joint in the neutral position and maintaining
90 ° with the elbow joint. During the test, the participants will be instructed to
hold the dynamometer in their hands as hard as possible for 3 seconds. The left
and right hands will be tested for 3 times separately, with an interval of 30
seconds each time. If the coefficient of variation (CV) is greater than 10, the
participants will be asked to rest at least 20 min before testing again. In this
study, the maximum value of dominant hand grip strength will be utilized as

the result.
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Physical function
Physical function will be evaluated by 6-meter gait speed and Time-Up and Go
Test (TGUT). The usual walking speed of 6-meter walking test will be assessed.
The participants will be instructed to walk a straight-line with a total distance
of 10 meters at their usual pace twice with the time of walking the middle 6
meters recorded to avoid bias. For TUGT, participants will be required to sit
on a chair with the height of 43 cm before the test. Then they will be instructed
to stand up and walking a straight-line with 2.45 meters as fast as they can
twice. The mean of the two tests will be adopted in the study.
(2) Motivation for exercise

The motivation to exercise will be evaluated using the Chinese version of
the Behavioural Regulation in Exercise Questionnaire-2 (C-BREQ-2). The C-
BREQ-2 is a self-report measure with 18-items, containing five domains:
amotivation, external regulation, introjected regulation, identified regulation,
and intrinsic regulations. Each item is rated on a 5-point Likert scale from 0
“not true for me” to 4 “very true for me”. The C-BREQ-2 has been tested in
Chinese people and shown good consistency (Cronbach’s «: 0.72-0.83) [107].

(3) The depressive symptoms

Depressive symptoms will be measured with Chinese version of short form
Geriatric Depression Scale (GDS-15). GDS-15 is self-rating depression scale
specifically for older people developed based on GDS-30 [108, 109]. GDS-15
has been widely used in older people due to its convenience and accuracy [110-
112]. It has been tested in Chinese older people and shown acceptable
reliability and validity (Cronbach’s a:0.793, re-test reliability: 0.728) [113].
The score of GDS ranges 0-15 with each “no” answers of item 1,5,7 and 11
scoring 1 while the rest items scoring 1 with “yes” answers. The classification
of depressive symptoms based on the score is: score 0-4: normal; score 5-8:
mild depression; score 9-11: moderate depression; score 12-15: severe

depression [114].
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(4) The psychological well-being
The psychological well-being will be measured with Chinese version of Raft’s
Psychological Well-being Scale (RPWS-C) which was adapted by Tan [115].
The original RPWS was developed by Ryff el at. including three versions: 84-
items, 54-items, and 18-items. It was modified into Chinese and tested in Hong
Kong population by Cheng and Chan [116]. While the Cronbach’s o« was low
and there are cultural differences between Hong Kong and mainland China.
Thus, the adapted version by Tan [115] will be used in this study. Same as the
original version, there are six dimensions in this version, including autonomy,
positive relationship with others, personal growth, environmental mastery,
purpose in life and self-acceptance. The Cronbach’s o« of this version is 0.89
and re-test reliability is 0.90.

(5) Physical activity level
Physical activity level will be evaluated by the Chinese Version of the Physical
Activity Scale for the Elderly (PASE-C) [117]. The PASE-C, consisting of 10-
items, is a self-reported scale to measure the occupational, household, and
leisure activities for the last seven days. The PASE-C has been shown good
reliability (intraclass correlation coefficient was 0.81) [118]and validity (fair
to moderated association with energy expenditure, walking steps and handgrip
strength) [119].

(6) The mindfulness level

Mindfulness level of the participants will be assessed by the Five Facet

Mindfulness Questionnaire (FFMQ). The FFMQ is a self-rated scale
developed by Bear el at. in 2006 [120]. It includes 39 items evaluating five
facets: observing, describing, acting with awareness, non-judging, and non-
reacting. The Chinese version was firstly introduced by Deng in 2011(FFMQ-
39-C) [121] and then was simplified and adapted into Chinese culture by Hou
in 2014 (FFMQ-20-C) [122]. However, the two versions of FFMQ has some

limitations when using in people in mainland China [123]. The translation of
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some items of FFMQ-39-C is difficulty to be understood by Chinese people,
such as Item 9 (“I watch my feelings without getting lost in them’) [123]. The
FFMQ-20-C was validated in people in Hong Kong who might have different
cultural background with people in mainland China [123]. Thus, Zhu el at. [123]
have proposed an adapted and simplified version (FFMQ-15-C) targeting on
people in mainland China with acceptable reliability (Cronbach’s « of all the
five facets: > 0.73). The FFMQ-15-C will be adopted in this study with the
permission of the author.
(7) The quality of life
Quality of life will be measured with the questionnaire targeting on older
people with sarcopenia, Sarcopenia and Quality of life (SarQoL®), which was
firstly developed by Beaudart in 2015 and has been translated into more than
30 languages (i.e., Dutch, Farsi, German, Italian) [124]. The Chinese version
of SarQoL® was introduced and validated by Li with excellent consistency
(Cronbach’s «: 0.867) and re-test reliability (0.997) [125] and will be adopted
in this study with the permission of the author.
3.9 Data collection procedure
There are four phases in the procedure: prospective preparation (mainly
training for faculty involving in this study), participant recruitment, evaluation (at
baseline andpost-intervention), and data storage.
3.9.1 Phase 1: Prospective preparation
In advance of data collection, two group meetings will be held among the
PhD student and all other people that will be involved in this study, including
research assistants, doctors, and nurses in the CHCCs. In the first group meeting,
the general background, objectives, and procedure of this study will be introduced
in the meetings. After this, the questionnaires and outcome measurements will be
explained in detail to the research assistants. One research assistant will be
responsible only for one questionnaire or outcome measurement to avoid the inter-

assessor difference. The roleplay and brochures will be used to facilitate their

32



learning. In the second meeting, the research assistants will practice the
questionnaires or outcome measurements until the re-test reliability is more than
90% [126].
3.9.2 Phase 2: Participant recruitment

During the first phase, the inclusion and exclusion criteria have been
presented to the research assistants, doctors, and nurses in the CHCCs. Firstly, the
doctors and nurses in the CHCCs will find the potential participants and refer them
to research assistants, who will explain more about this study and seek initial
consent of these older people. After that, the potential participants will be assessed
by the research assistants based on the eligible criteria. The eligible participants
who are also willing to participate in this study will be required to sign the written
consent form.
3.9.3 Phase 3: Evaluation

After consent, the participants will be given an ID number based on the order
of consent and assessed for socio-demographic information and outcome
measurements. The baseline and post-intervention assessments will be conducted
within one week of the recruitment (T0) and cessation of the intervention (T1)
separately. All the assessments will be performed by trained research assistants
who are blinded to the intervention.
3.9.4 Phase 4: Data storage

Considering the security and confidentiality of the data, the ID number
assigned to each participant in Phase 3 which won’t contain any personal
information will be used. The personal information (i.e., name, address, contacts)
will be stored in an encrypted hand disk and only the PhD student and the chief
supervisor have the access to it to contact the participants. For the paper
questionnaires, they will be lock at the PhD student’s office. Besides, considering
the willingness of participation of the participants in the control group, all the
online sessions will be recorded, and all the materials (brochures, videos) will be

provided to them after the intervention. While the recorded videos are mainly

33



interventionist and researchers appearances, and try not to record the subjects. If
we do record the subjects, we will process the videos so that no personal
characteristics of the subjects are identified, such as mosaic the subjects' faces or
bodies, and process the sound before the videos are provided to participants in the
control group.
4.0 Data management
4.0.1 Data entry and screening

The IBM SPSS 23.0 will be used to entry the data to form the database. Before
the data entry, a codebook consisting of information of each variable, such as the
name of the variable, the meaning of the code, the units of the measurement will
be created. All the data will be coded and entered by two research assistants
independently, thus forming two databases, which will be checked by a third
research assistant. After the data entry, the potential outliers will be detected by
using descriptive statistics and Z-score [127]. The maximum and minimum values
will be run for categorial data, and the mean and SD will be run for continuous
data to initially identify the potential outliers. After that, the Z-score will be utilized
to more accurately detect the potential outliners where the Z-score is less than -3
or greater than 3 [128]. If the potential outliers are identified, the manual check
between the input-data and the raw data will be conducted.
4.0.2 Missing data

The missing items will be marked as 7777 in SPSS and the number of missing
items will be calculated by using the function of SPSS, “Missing value analysis”.
Then, little’s Missing Completely at Random (MCAR) test will be used to detect
whether the missing value is related to other factors [129].
As the generalized estimating equation (GEE) model will automatically estimate
the missing data with all available data and additional imputations will bring bias
[130]. the missing date won’t be imputed in this study.
4.0.3 Data analysis

In addition to quantitative data (i.e., questionnaire, physical function tests),
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qualitative data (the results of individual interviews to assess the retrospective
acceptability and feelings of the participants) will be also contained in this study.
The detailed analysis methods are as below:

(1) Quantitative data analysis

The IBM SPSS 23.0 will be used to statistically analyse the data. For continuous
variables, the Shapiro-Wilk test will used to evaluate the normality. If the
normality is guaranteed, mean and SD will used to describe the data; otherwise,
median and interquartile range (IQR: P2s, P7s) will be used.

For continuous variables in socio-demographic data and baseline outcomes, the
independent-samples ¢ test will be used if the data normally distribute; otherwise,
Mann-Whitney U test will be used. Chi square or Fisher test will used for
categorical data. For the outcomes, feasibility and acceptability will be presented
by rate or absolute number based on the nature of the data, such as the time spent
recruiting participants (absolute number), eligibility rate. GEE model will be used
to analyse the preliminary effect of this study. Both per-protocol (PP) and
intention-to-treat (ITT) analysis will be conducted in this study. As said above, the
attention rate >80% is acceptable and will be included in PP analysis.

(2) Qualitative data analysis

The individual interviews will be audio-recorded. The Braun and Clark’s thematic
approach will be used to analyse the data inductively [131]. The PhD student and
an academic researcher who have rich experience in qualitative research will
listening to the recordings repeatedly to form the transcript, code it and sort the
codes into themes. A final codes framework will be formed by refining and
defining the themes repeatedly through group discussion among the two
researchers and a third academic researcher. The data will be continuously
analysed until there is no theme emerge. The Lincoln and Guba criteria [132] will
be followed to improve the rigor of result of qualitative data in this study.

4. Intervention fidelity

Intervention fidelity helps researchers to improve the internal and external
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validity and reliability of their study and have greater confidence of the results.
The National Institutes of Health (NIH) Behaviour Change Consortium
recommended a framework of assessing the intervention fidelity in five aspects,
including study design, training providers, delivery of intervention, participants
receipt, enactment of treatment skills [79].

4.1 Intervention fidelity for design of study

The intervention fidelity for design of study is to guarantee that a study can
test the suggested hypotheses in line with its potential theory. In this study, the
HOME program is developed based on our proposed framework and the already
tested interventions through literature review, SR, and consultation of experts.

4.2 Intervention fidelity for training provider

The intervention fidelity for training provider is to ensure the providers are
well-trained to be capable of delivering the interventions. In this study, one
mindfulness instructor with sufficient trainings and qualifications, who are also
familiar with physical exercise, will be the intervention providers. Besides,
information of this study and the detailed HOME program will be explained to the
providers through group meetings and materials of these information will be given
to them. Several rehearsals will be performed before the formal intervention.

For RA, they will receive trainings on the content of this study, the use of
questionnaires and equipment. The inter/intra-reliability will be assessed by
intraclass correlation efficient (ICC) before the start and monthly during the whole
project. If ICC is >0.9, the RA will pass the assessment and able to involve in this
project.

4.3 Intervention fidelity for delivery

The intervention fidelity for delivery of treatment is to enable the intervention
to be delivered as the intended. In this study, all sessions will be video-recorded,
and the PhD student will check the consistency of the delivery within one hour
after each session. If there is any difference, the providers will be informed to

revise it in the next session.
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4.4 Intervention fidelity for participants’ receipt

The intervention fidelity for participants receipt is to facilitate the participants
to understand and perform the interventions. The brochure of detailed intervention
will also be provided. During each intervention, the participants will be required
to turn on their camera at least 5 minutes to check whether they are doing the
correct intervention.
4.5 Intervention fidelity for enactment

The intervention fidelity for enactment skills is to evaluate the ability of
participants to perform the intervention related behaviours in real life. In this study,
an intervention diary containing the walking and a black page which participants
can write down any additional exercise they do in real life will be used.
5. Ethical consideration

The ethical approval will be obtained from the Research Committee of The
Hong Kong Polytechnic University before recruiting participants. This study will
also be registered at the ClinicalTrials.gov. The principles of the Helsinki
Declaration will be followed: autonomy, non-maleficence and beneficence, and
confidentiality.
5.1 Autonomy

The information of this study (i.e., objectives, methods, potential benefit, and
harm) will be explained to the participants. After learning about this study, they
will decide whether to participate in this study or not by their own, and the written
informed consent will be obtained if they are willing to join. Besides, they can
choose to discontinue this intervention at any time even after the participation.
They right to health service in the CHCC won’t be influenced.
5.2 Non-maleficence and beneficence

For participants in the control group, they will receive usual care which is
harmless. Participants in the intervention group will receive the HOME program.
This program is developed by a modification of two already tested interventions

which have no adverse even been reported. Besides, the HOME program will also
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be reviewed by experts before its use to maximally guarantee its safety. After
further testing the feasibility, acceptability and preliminary effect of the HOME
program, the participants in the control group will receive all the videos and
material of this intervention after the secession of this study.
5.3 Confidentiality

All the collected data (e.g., questionnaire, tests) will be anonymous, and the
name of the participants will be replaced by coding. All information collected in
this study will be only used for this study and will not be disclosed. When
publishing relevant papers, only the research results will be presented, and private
information such as the name of the research object will not be disclosed. The data
will be kept for three years after the completion of this study and then be destroyed.
6. Significances of this study

This study will adopt the mindfulness-based PE (the HOME program),
combining the MBI and the conventional PE, which is novel in the research field
related to sarcopenia. The HOME program addresses the limitations of previous
studies on sarcopenia by integrating MBI into PE to recognise the key points of
human motivation in the PRIME theory of motivation, such as self-awareness,
positive feelings and focusing on the present moment. For researchers, this study
provides a relatively new sub-area in this field by generating insights on the
importance of the above factors and the potential effectiveness of the mindfulness-
based PE. For health professionals, the study provides a potentially effective way
to improve the motivation and adherence to PE to treat sarcopenia. For older
people with sarcopenia, this study has the potential to improve the symptoms of
sarcopenia, the motivation and adherence to PE as well as the psychological health
of this population, which finally improves the holistic welling of this population.
7. Limitations

This study has several limitations. First, considering practical issues (e.g.,
time, money), the long-term effects of the mindfulness-based PE intervention

won’t be explored. Thus, longer follow-up is needed in further research. Second,
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the nature of pilot RCT could undermine the powder of statistical tests for the
effectiveness of the HOME program on outcomes. Thus, a full scale RCT is
required to test the accurate effectiveness of the HOME program in future. Finally,
as this study targets on sarcopenic older people living in the community, the
feasibility, acceptability, and effectiveness of the HOME program on sarcopenic
older people living in other places (i.e., nursing homes, hospitals) still need to be
explored.
8. Summary

This study presents details of a pilot RCT to evaluate the feasibility,
acceptability, and preliminary effect of the HOME program in community-
dwelling older people with sarcopenia. This will provide the evident for our search

objectives to explore the usability of mindfulness-based PE in this population.
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Muscle strength: Handgrip strength (male: <28
kg; females: < 18 kg)

U

{ Physical performance: Gait speed of 6-meter test}

<1.0 m/s

U

SMI: male: <7.0 kg/m?; female: < 5.7 kg/m?

Diagnosis of sarcopenia: low SMI and low

muscle strength or/and low physical performance

Figure 3 the AWGS 2019 sarcopenia diagnosis procedure
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