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ABSTRACT

Introduction Upper limb and core strength training is
essential for older adults to safely perform daily activities.
However, existing exercise programmes mainly focus on
lower limb strength and are not designed or delivered to
suit people with different functional capacities. This study
describes the design of a two-arm cluster randomised
controlled trial to examine the effects of a multicomponent
physical activity (PA) programme, Mobility-Fit, on mobility
and frailty in older adults living in care facilities.

Methods and analysis 160 older adults from 20 care
facilities in Hong Kong will be recruited and randomised
by care facilities (1:1) to an intervention or a control group.
Participants in the intervention group will attend the
Mobility-Fit programme, led by facility-based instructors,
three times per week, 45 min per session, for 12 weeks,
while the control group will participate in a standard care
lower limb strengthening programme offered by the care
facility. Participants will then be followed up for 9 months.
Mobility-Fit comprises agility, postural coordination,
balance and strength training, with suitable dosage based
on participant’s baseline physical and cognitive function.
The primary outcomes encompass upper and lower limb
strength, trunk stability, reaction time, mobility function
and fall efficacy. Secondary outcomes comprise daily

PA level and performance, frailty, cognitive function and
quality of life. A repeated measures analysis of variance
(ANOVA) and generalised estimating equation (GEE) will
be used to examine changes in outcomes over time

and between groups. Data will be analysed following

the intention-to-treat principles. We will also evaluate
programme implementation and health economics
throughout the follow-up period.

Ethics and dissemination Ethical approval was
acquired in November 2022 from the Joint CUHK-NTEC
Clinical Research Ethics Committee in Hong Kong (CREC-
2022-459). Informed consent will be obtained from
participants. The results of the study will be disseminated

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The multicomponent programme addresses
strength, balance, coordination and agility, which
are important for activities of daily living and fall
protective responses, and it has been tested for fea-
sibility in frail older adults in care facilities.

= The cluster randomised controlled design provides
a rigorous means to examine the effectiveness
of the multicomponent programme on safe mo-
bility and reduces the likelihood of experimental
contamination.

= The measurement of daily activities with a wearable
sensor allows the monitoring of physical perfor-
mance in real-life context.

= The programme delivery by facility-based instruc-
tors is expected to enhance the adherence and the
sustainability of the Mobility-Fit programme.

= The study is not powered to examine the effect
of the programme on the frequency of fall-related
injuries.

through peer-reviewed articles, conference presentations
and social media.
Trial registration number ChiCTR2300072709.

INTRODUCTION

It is estimated that people aged 65 and older
are expected to make up 20%-25% of the
world’s population By 2030." This profound
ageing of the population brings about
substantial challenges in providing adequate
care for seniors, particularly those residing
in care facilities,2 which serve as essential
housing options for older adults who require
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assistance with activities of daily living (ADL).** Over 50%
of older adults in care facilities exhibit varying degrees
of frailty that restricts their ability to perform basic daily
tasks.” Intriguingly, even among functionally ambulatory
older adults in care facilities, it has been observed that they
spend nearly 90% of waking time in sedentary behaviour.”
This sedentary lifestyle is of significant concern as low
levels of physical activity (PA) have been strongly asso-
ciated with mobility limitations, thereby increasing the
risk of falls.®® Indeed, more than half of older adults in
care facilities experience at least one fall per year, and
most of these falls occur during routine activities such as
walking, turning or transferring between positions.” The
high prevalence of falls during ADLs suggests the urgent
need to promote safe mobility for older adults in care
facilities to prevent them from falling and increase their
independence.

The existing body of research suggests that PA and
exercise programmes have the potential to preserve
functional capacity and reduce the likelihood of nursing
home placement for older adults.® Notably, it has been
reported that exercise could reduce the rate of falls by
23% in community-dwelling older adults.” However, the
effectiveness of exercise programmes in reducing falls
within care facilities remains uncertain.'’ Nevertheless,
numerous studies have confirmed the promise of exer-
cise interventions in slowing the progression of frailty and
mobility impairment in frail older adults residing in care
facilities."'

Furthermore, previous research has highlighted the
importance of integrating ADLs into PA programmes
for older adults in care facilities, since interventions
involving the practice of daily activities, such as walking,
transferring and dressing, led to improvements in ADL
performance.”® Our scoping review has indicated that
recreational PAs such as dancing, walking or active ball
games can effectively enhance the mobility of older
adults in care facilities."* However, a limitation of many
existing programmes is their focus on single-component
exercises. Meanwhile, they often excluded frail or cogni-
tively impaired older adults, who may require different
components of training.'* Our previous research found
that over 20% of falls in care facilities were caused by poor
postural control during transferring,” and one-third of
falls involved head impact despite the use of upper arm
arrests.” ' These findings suggest that PA programmes
for frail older adults should focus not only on balance
and lower limb function but also on upper limb and
core strength to enhance safe mobility and protective
responses (eg, reach to grasp, hand arrest) to prevent fall-
related injuries.

This research protocol addresses important issues
by introducing the ‘Mobility-Fit" programme, a multi-
component PA programme designed to promote safe
mobility for older adults in care facilities.'® Adapted from
the Osteofit programme, Mobility-Fit extends its focus
beyond balance, quadriceps strength and coordination
to incorporate upper limb and core strength training,

aiming to enhance safe transferring and the ability to
recover balance and prevent falls.”'* ' Mobility-Fit specif-
ically targets the strength and functional mobility aspects
crucial for performing ADLs effectively. Importantly, the
programme has shown promise in a pilot study conducted
in care facilities, demonstrating its feasibility and ability to
improve upper and lower limb strength, reaction time,
and sit-to-stand performance, as well as in older adults
with physical and cognitive impairment.'®

Despite these encouraging preliminary results, a crit-
ical gap remains to be addressed. The effectiveness of this
multicomponent programme has not been systematically
compared with single-component programmes, such
as lower limb strengthening, regarding their impact on
functional mobility and trunk stability during transfers.
Moreover, the potential effect of core strength training
to enhance trunk stability,"® particularly in older adults
residing in care facilities, remains largely unexplored.
Given that over 30% of older adults in care facilities
are pre-frail and 50% are frail, interventions aimed at
engaging them in PAs to prevent the progression of frailty
and mobility disability must be tailored to their specific
functional capacities,'” and the adaptation mechanisms
to exercise for those vulnerable older adults with varying
functional capacities also need to be studies in depth.

Therefore, the first objective of this cluster randomised
controlled trial (RCT) is to comprehensively examine
the effects of the Mobility-Fit on strength, trunk stability,
mobility, ADL performance and frailty in older adults
living in care facilities; the effects will be compared with
those of an existing lower limb strengthening programme.
The second objective is to investigate the effectiveness of
the Mobility-Fit programme in older adults with different
degrees of frailty, mobility and cognitive function through
subgroup analyses. The third objective is to evaluate inter-
vention fidelity, sustained effects, programme delivery
barriers and facilitators, and health economics of the
Mobility-Fit programme throughout the 12-month study
period.

METHODS AND ANALYSIS

Study design

The effects of Mobility-Fit programme in older adults
resided in care facilities will be investigated in the two-
arm cluster RCT. 20 clusters (care facilities) comprising
approximately 8 participants per cluster will be randomly
assigned to the intervention or the control group,
which will receive an existing lower limb strengthening
programme provided by the facilities as part of their stan-
dard care. The study will be carried out over a 12-week
intervention, and a 9-month follow-up, with data collec-
tion occurring at baseline, 3 months (completion of the
intervention) and 9 months after intervention (figure 1).
This study protocol follows the Standard Protocol Items:
Recommendations for Interventional Trials guidelines®
and has been registered on the Chinese Clinical Trial
Registry (ChiCTR2300072709, summarised in table 1).

2

Yang Y, et al. BMJ Open 2024;14:€082403. doi:10.1136/bmjopen-2023-082403

* (s3gv) Jnauadns juswaublasug
| 8p anbiydeiborqig 8ousby 1e Gzoz ‘L sunr uo jwod fwa uadolway/:dny woly papeojumoq 20z Atenuer 'z uo £0z80-€20z-uadolwag/9eTT 0T Se paysiignd 1s1yy :uado NG

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold


http://bmjopen.bmj.com/

Participants recruitment

|

Randomization
(20 care facilities)

|

Control group
(10 care facilities, n=80)

4{ Baseline assessment }7

[ 12-week usual practice ]

4{Assessment after intervention}i

[ Follow-up for 9-month J

4-[ Assessment after follow-up }7

T
g
E
—
T
g !
§ Mobility-Fit group
io (10 care facilities, n=80)
N/
[ 12-week intervention ]
ng Interviews
E
'E [ Follow-up for 9-month ]
Interviews
A2
2
g Data analysis
Economic evaluation

Figure 1 Flow diagram of the study design.

Sample size calculation

The sample size was calculated with a priori power anal-
ysis using G*Power V.3.1.9.2. To achieve 90% power in
detecting a moderate effect size (f=0.3) in outcome
measures for the primary objective, we will require 80
participants (40 per group) with an alpha of 0.05 using
repeated measures analysis of variance (ANOVA) and
assuming a correlation among repeated measures of
r=0.5. To account for the clustered nature of the data,21
we multiplied the estimated sample size by a design effect,
which was calculated as 1+(n-1)xp, where n represents
the cluster size and p stands for the anticipated intra-
cluster correlation coefficient (ICC). Given the limited
availability of prior studies for estimating the range of
probable values for the ICC, we used a conservative esti-
mate of 0.05, which is towards the upper end of the range
observed in previous studies conducted in care facilities.*
Assuming that we can recruit approximately 8 participants
per cluster, the design effect would be approximately
1.35, resulting in a sample size of 108 participants. We
increased the sample size to address 25% potential loss to
follow-up, which is based on previous studies conducted

Data analysis

in care facilities.' Additionally, we will further increase
the sample size to account for subgroup analyses, which is
predicated on the proportion of frail older adults in care
facilities in Hong Kong.19 Accordingly, our final sample
size will comprise 160 participants.

Study participants and eligibility criteria
Participants will be recruited between July 2023 and
November 2023 from the care facilities operated by the
Hong Kong Sheng Kung Hui (HKSKH) Multi-disciplinary
Outreaching Support Team for the Elderly. Older adults
will be eligible if they meet the following inclusion criteria:
(1) older men and women (65 years or older) who reside
in care facilities; (2) able to get up from a chair (with
or without using the armrests) and stand for 20s and (3)
medically stable and approved by their physician.
Participants will be excluded if they meet the following
criteria: (1) do not understand simple instructions; (2)
receive treatment for medical conditions that preclude
PA (eg, are bedridden) or (3) are legally blind. Eligible
participants will be required to provide informed consent
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Table 1 Trial registration information

Category Information

Trail registry
Registration date 21 June 2023
Source of support
Primary sponsor
Public/scientific queries
Public title

Scientific title

YY. yyang@cuhk.edu.hk

Chinese Clinical Trial Registry: ChiCTR2300072709

General Research Fund: CUHK 24618722
Research Grants Council of Hong Kong

Safe mobility promotion in care facilities through a multicomponent physical activity programme
A multicomponent physical activity programme, Mobility-Fit to promote safe mobility in older adults

in care facilities: protocol of a cluster randomised controlled trial

Country of recruitment  Hong Kong SAR, China
Health problem studied

Intervention

Preventing falls and fall-related injuries

Active comparator: multicomponent tailored physical activity programme (Mobility-Fit) comprises

agility, postural coordination, balance and strength training (triceps, wrist, core and lower limb

strength).

Control comparator: lower limb strengthening programme.

Inclusion/exclusion Inclusion criteria:

criteria

1. Older men and women (65 years or older) who reside in care facilities.

2. Able to get up from a chair (with or without using the armrests) and stand for 20s.
3. Medically stable and approved by their physician.

Exclusion criteria:

1. Do not understand simple instructions.
2. receive treatment for medical conditions that preclude physical activity (eg, are bedridden).

3. Are legally blind.

Study type Interventional

Allocation: randomised; intervention model: parallel; masking: double blinded

Primary purpose: prevention

Phases 2-3
First enrolment date 13 July 2023
Target sample size 160

Recruitment status Target sample size reached

Primary outcome

Key secondary
outcomes
health and community service use.

Strength (upper and lower limbs), trunk stability, reaction time, mobility function and fall efficacy

Daily physical activity level, frailty, cognitive function, quality of life, programme adherence and
fidelity, goal attainment, fall incidence, user experience and attitudes towards the programme, and

ChiCTR, Chinese Clinical Trial Registry; CUHK, The Chinese University of Hong Kong.

(online supplemental material 1) themselves or through
a family member.

Randomisation and blinding

20 care facilities will be randomly selected from among
the care facilities operated by the HKSKH. The level of
care and resident characteristics are similar across these
facilities. The 20 facilities will be randomly allocated to
either the intervention group (receiving Mobility-Fit)
or the control group (receiving a lower limb strength-
ening programme as part of the standard care), in a 1:1
ratio without restriction (with 80 participants in each
group). We use a cluster RCT because randomisation at
the cluster (ie, care facility) level will reduce the likeli-
hood of experimental contamination. Random allocation
will be conducted by an independent statistician using a
computer-generated minimisation programme after the

baseline assessment of the participants. The randomisa-
tion will be stratified according to care facility in order
to have both groups distributed as equally as possible in
each care facility. The research assistants who conduct
the assessments will be blinded to the randomisation and
allocation of participants. Due to the nature of this study,
it will not be possible to blind the group allocation from
the instructors involved in the training of the interven-
tion group. Participants (or their families) will not be
informed regarding to which group they belong. A time-
line for recruitment, allocation, intervention and assess-
ment of the participants is presented in table 2.

Intervention

Physiotherapists (PTs) and recreation workers at the care
facilities will be the programme instructors for both the
intervention and control groups. Prior to delivery of the
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Table 2 Schedule of participant enrolment, interventions and assessments

Baseline Intervention Follow-up Post
assessment period Postintervention period follow-up
Time point Enrolment T, Allocation 12 weeks T, 9 months T,
Enrolment
Eligibility screening X
Informed written consent X
Randomised allocation x
Intervention
Mobility-Fit x
Lower limb strength training x
Assessments
For objectives 1 and 2
Primary outcomes
Upper limb strength X X x
Lower limb strength X X x
Trunk stability X X X
Reaction time X X X
SPPB X X x
Fall Efficacy Scale-I X X x
Secondary outcomes
Daily physical activity level X X X
FRAIL-NH Scale x x x
HK-MoCA X X X
EQ-5D x x x
For objective 3
Adherence X
Goal attainment X
Adverse events X X
Programme delivery X x
Fall incidence and X x
hospitalisations
Health and community X x

service use

EQ-5D, EuroQol- 5 Dimension for measuring quality of life; FRAIL-NH scale, The FRAIL-Nursing Home scale; HK-MoCA, Hong Kong version of the

Montreal Cognitive Assessment; SPPB, Short Physical Performance Battery.

Mobility-Fit programme, the instructors will meet with
our research team to review the study protocol. The
instructors will receive training (in-person and online)
of the Mobility-Fit programme by our team. After the
training, instructors will review the baseline measures
(described below) of the participants to understand their
physical and cognitive capacities. The instructors will
set a goal with each participant at the beginning of the
12-week programme and then customise and adjust the
programme intensity based on the participant’s level of
functioning and progress. During programme delivery,
a well-trained research assistant (who is not involved
in assessments) will facilitate the exercise sessions. To
measure participant adherence, the recreation worker
and well-trained research assistant will document the
attendance of each participant and how many of the

exercises (eg, components of the programme) are
completed by the participant in each session. During the
9-month follow-up period after the intervention, the PTs
and recreation workers at the care facilities will continue
to deliver the Mobility-Fit programme. The well-trained
research assistant will visit the facilities weekly during the

IBojouyoal Jejiwis pue ‘Buiure; | ‘Buiuiw eIep pue 1X81 01 pale|al sasn Jo} Buipnjoul ‘1ybliAdoo Aq palosloid

follow-up to maintain regular communication with staff _9;

and participants.

The Mobility-Fit programme was designed for older
adults residing in care facilities'® to enhance their ADL
performance. The session commences with a 5min
warm-up that includes joint range of motion exer-
cises in all planes of movement. After the warm-up, the
participants begin seated exercises and then progress
to standing exercises (they can hold a chair if needed).
The 40min main workout includes agility, postural
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Mobility-Fit Program

“"LFHJ a

Mobilization of limbs (alternating right/left and upper/ lower limbs)
* Ensure all planes of motion are achieved and small joints of wrists,
fingers, ankles, and toes are included

® ;

Agility training

* Ball toss/bounce,

Postural coordination &
Balance training

random foot placement,
coordination, and multi-
tasking activities

Frequent lumbar

Strength training

* Triceps: pressing on the armrest
or using Therabands and then a

extension and shoulder
external rotation

wall press
Wrist: wrist curls

Static and dynamic -

= Safety first .
*  Must include movement balance training
of arms and legs * Qait training

Core: maintaining trunk stability
in different body postures

* Lower limb: hip abduction and
extension, heel raises, and
hamstring

* Hold full range of motion for short durations to initiate stretches

* Repeat several times
* Increase duration and reps gradually

* End sessions with best posture, lumbar extension

Figure 2 Schematic of the Mobility-Fit programme.

coordination, balance and strength training (triceps,
wrist, core and lower limb strength) (figure 2). Partici-
pants with mobility issues (eg, using a wheelchair or
walker) can practice while holding/leaning on a chair
or wheelchair.'® The selection of exercises and activities
is based on the participants’ mobility ability, strength,
stamina and cognitive function. Advancement is encour-
aged as individuals achieve exercises with proper posture
and technique. For safety considerations, standing activi-
ties are chosen and sturdy support is provided. It is essen-
tial to maintain a realistic approach as not all participants
may reach the highest levels of progression. Our previous
literature review suggested a dose-response relationship
with a 12-week programme, consisting of three sessions
per week, in improving mobility in the residential care
setting.'* Consequently, participants in the intervention

group will attend the Mobility-Fit programme led by a
facility-based instructor three times per week, 45min per
session for 12weeks. The control group will participate
in an existing exercise programme (part of the stan-
dard care) offered by the care facility for 12weeks. The
programme consists of lower limb stretching, quadriceps

a160jouyoal Jejiwis pue ‘Bulurel) |y ‘Buluiw erep pue 1xa1 01 pale[al sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

strengthening in a sitting position and strengthening of §

hip extensors and abductors in a standing position. The
standard care programme will also be held three times
per week, with each session spanning 45 min.

Data collection and outcome measures

Data will be collected at each care facility. Demographic
information (age and gender), height and weight, fall
history and chronic disease diagnoses of the participants
will be acquired from the Minimum Data Set (MDS) or
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other pertinent health records. At least two well-trained
research assistants will perform the outcome measures
with the participants at baseline, after completion of
the intervention and after completion of the follow-up
period (table 2). During the tests, one assistant will stand
beside the participant for safety. After the intervention,
30 randomly selected participants (3 per intervention
cluster) and their family members and 20 care staff
members (2 per intervention cluster), including exer-
cise instructors, managers and recreation workers, will
be interviewed to evaluate the fidelity, sustained effects,
programme delivery barriers and facilitators, and health
economics of the Mobility-Fit.

For objectives 1 and 2

Primary outcomes

1. Upper limb strength: (1) the Hoggan microFET V.2
hand-held dynamometry (HHD) (Hoggan Scientific,
Salt Lake City, Utah, USA) will be used to evaluate the
triceps and biceps strength.* The participant will place
the elbow flexed at 90° on the table, and the HHD will
be held on the inside and outside of the distal forearm
of the participant, and then the participant will be in-
structed to press against the HHD and hold it for 3s
and (2) handgrip strength will be measured using an
HHD (5001 Grip-A; Takei, Niigata City, Japan).** The
upper limb being tested will naturally hang down and
the participant will be asked to grip the dynamome-
ter handle as firmly as possible for 3s, preferably in a
standing position. Testing will be performed on the
participant’s dominant side. Two trials of each test will
be conducted and the highest value will be used for
data analysis.

2. Lower limb strength: quadriceps strength will also be
assessed using the Hoggan microFET V.2 HHD.” Par-
ticipants will be seated in a chair, with the chair height
adjusted to ensure their feet are off the ground. The
assessor will place the HHD on the anterior aspect of
the dominant side’s distal tibia. Participant will be in-
structed to exert force against the HHD in the anterior
aspect of the thigh and hold it for 3s. Three trials of
each test will be conducted and the highest value will
be used for data analysis.

3. Trunk stability: postural sway will be measured in ac-
cordance with the Physiological Profile Assessment
(PPA).? Participant will be asked to stand with their
eyes open for 30s and a sway metre will be secured at
waist level. A research assistant will stand beside the
participant to ensure safety throughput the test. The
total sway and anteroposterior and mediolateral sway
will be recorded. Two trials will be conducted and the
mean will be used for data analysis.

4. Reaction time: reaction time will also be assessed us-
ing the PPA.*® Participants will be allowed to perform
5 practice trials followed by 10 formal experimental
trials, and the mean will be calculated for data analysis.

5. Mobility function: we will use the Short Physical Perfor-
mance Battery (SPPB) to measure mobility function.”’

The SPPB includes walking 4 m, time to complete sit-
to-stand five times and standing balance in different
positions (side by side, semitandem and tandem).

6. Fall efficacy: this will be measured using the Fall
Efficacy Scale International.*®

Secondary outcomes

1. Daily PA level and performance: following the direct
assessments, the participants will wear a sensor on
their right waist to continuously monitor their daytime
PA levels. We will use a triaxial accelerometer (£16G)
and gyroscope (£2000°/s) device (ActiGraph GT9X
Link IMU, Pensacola, Florida, USA) to capture their
movement patterns at a sampling frequency of 100 Hz.
Four days are considered sufficient to obtain reliable
estimates of daily PA.® Thus, each participant will be
monitored for approximately 10 hours during the day-
time for five consecutive days. Specifically, the research
assistants will go to the care facilities in the morning to
put the sensor on the participant’s waist. They will also
observe the participants in common areas during the
day and document activities that are not captured by
the sensors (eg, walking in hallways or watching TV).
The sensors will be taken off in the evening and secure-
ly stored at the facility. This testing protocol has been
previously employed in our pilot study'® and showed
100% adherence and reliability in measuring PA. For
outcomes related to movement quantity (PA level),
we will use average activity counts per day,” * upright
time® and sitting time during the day. Sedentary time
will also be calculated. Data processing will be carried
out using MATLAB. Our activity classification algo-
rithm will be based on accelerometers and gyroscope
data from each axis (X, Y, Z) using the following fea-
tures: mean, variance, mean SD, IQR, correlation be-
tween axes, kurtosis, number of zero crossings and fast
Fourier transform energy.”' ** For outcomes related to
movement quality (performance), we will measure gait
speed during walking, trunk kinematics during trans-
ferring and sway during standing.32 5

2. Frailty: we will assess frailty using the 7-item FRAIL-
Nursing Home (FRAIL-NH) Scale, which comprises
fatigue, resistance, mobility, incontinence or disease,
weight loss, eating style and assistance with dressing
(all items will be derived from the MDS). Each item
is worth 0, 1 or 2 points, with a total score of 14. The
scale’s scoring categorises participants as either robust
(score of 0), prerail (score 1-4) or frail (score=b).
This tool has been previously used in Hong Kong."

3. Cognitive function: the Hong Kong version of the
Montreal Cognitive Assessment (HK-MoCA)** will be
employed to evaluate the cognitive function of partic-
ipants. The HK-MoCA is a free of charge and easy to
administer tool that has been validated for use in the
Hong Kong population.

4. Quality of life: health-related quality of life will be mea-
sured using the EuroQol- 5 Dimension (EQ-5D) (from
EuroQol, available in Chinese). The EQ-5D provides
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utility weights that will allow calculation of quality-
adjusted life years (QALYs) for use in the economic
evaluation™ in objective 3.

For objective 3

1. Adherence and fidelity to the programme: we will doc-
ument the attendance and the percentage of complet-
ed exercises per session for participants enrolled in the
Mobility-Fit programme.

2. Goal attainment: in the intervention group, we will as-
sess goal attainment using a 4-point scale: deteriorated
from baseline ability, maintained baseline ability, goal
met or goal exceeded at intervention completion.

3. Adverse events: these include medical events or inju-
ries resulting from the interventions that limit medical
care or restricted ADLs for more than 2 days. Adverse
events will be monitored during the intervention and
9-month follow-up.

4. Interviews regarding programme delivery: semistruc-
tured interviews will be conducted with participants
(n=30), their family members and caregivers (n=20) at
intervention completion and at the end of the follow-
up period. Interview questions will be guided by a pro-
tocol developed by the research team and stakeholders.
Specifically, these interviews will aim to elicit informa-
tion on the perceived benefits of the programme, in-
terest in the programme, whether type and intensity of
the exercises were appropriate and any changes in dai-
ly PAs after the programme. We will also inquire about
specifics related to programme delivery, such as the
clarity of instructions, peer and staff support, and the
format of the programme (eg, practising at one’s own
pace with progression). The interviews will consist of
open-ended questions and narrative responses. To en-
sure a well-rounded understanding of our programme
delivery, an independent statistician will employ strat-
ified sampling to select a mixture of older adults, in-
cluding those who have benefitted the most, the least
(based on outcome changes), and have dropped out
from the intervention. During the intervention, a well-
trained research assistant will conduct the interview
while another will record field notes along with audio
recording. Both research assistants will be blinded to
the participants’ allocation.

5. Fall incidence, hospitalisations and admissions to pal-
liative care: this information will be collected via tele-
phone and incident reports at intervention comple-
tion and at the end of follow-up. This information will
be used in the economic analysis.

6. Health and community service use: this information
will be documented and confirmed with the care fa-
cilities at intervention completion and at the end of
follow-up. It will also be used in the economic analysis.

Data analyses
For objective 1
SPSS (V.26) will be used for the statistical analyses. We will
employ intention-to-treat analysis®® whereby participants

will be analysed in the group to which they were allocated.
Baseline characteristics will be compared with adjustment
for any identified systematic group differences. Outcome
variables will be compared over time and between groups.
For repeated measurements, the outcome variables will
be correlated over time for each participant. To avoid
incorrect inferences due to underestimated standard
errors and inefficient estimators (ie, more mean square
error in regression parameter estimators than necessary),
we will apply generalised linear mixed models (GLMMs)
for continuous outcome variables. To further enhance the
statistical efficiency, we will consider various correlation
structures (eg, unstructured, compound symmetry) to
determine the best correlation structure for our dataset.
For discrete outcome variables (eg, binary and count
data), we will apply generalised estimating equations
(GEEs). Covariates will include age, gender, HK-MoCA
scores, the use of mobility aids and diagnosed conditions.
All statistical tests will be two tailed, with statistical signif-
icance set at p<0.05. Bonferroni adjustment will be used
in the presence of multiple significance tests. We will use
GLMM and GEE models because they have the ability
to incorporate individual-level covariates in cluster-level
analyses.” They also involve intracluster correlation in
the modelling process, resulting in a more realistic repre-
sentation of the clustered data. Furthermore, GLMM and
GEE can handle missing data by using maximum likeli-
hood estimation, ensuring an unbiased estimation.

For objective 2

We will examine the programme’s effects on subgroups
of older adults. For frailty, participants will be categorised
into two subgroups based on their FRAIL-NH Score at
baseline: a non-frail and pre-frail group (scores 0—-4) and
a frail group (scores=5). The mobility subgroup will be
determined using baseline SPPB scores, with individuals
categorised into a higher fall risk group (scores<9) and a
lower fall risk group (scores>9). The cognition subgroups
will be based on HK-MoCA scores at baseline, and the cut-
off has been validated in the Hong Kong population®:
a normal cognition group (scores>22) and a cognitive
impairment group (scores<21). The independent vari-
ables will include the activity allocation (intervention or
control) and one of these defined subgroups for each
analysis. Potential interactions between activity alloca-
tion and each subgroup will be explored using repeated
measures ANOVA for continuous outcome variables and
logistic regression for categorical variables. On comple-
tion of the intervention, we will proceed to analyse
between-group differences in the outcome variables as
outlined in objective 1. Throughout these analyses, age
and gender will be incorporated as covariates to account
for potential confounding factors.

For objective 3

For adherence and intervention fidelity, we will employ
descriptive statistics to report the attendance rate of
participants in all sessions of the Mobility-Fit programme.

8

Yang Y, et al. BMJ Open 2024;14:€082403. doi:10.1136/bmjopen-2023-082403

* (s3gv) Jnauadns juswaublasug
| 8p anbiydeiborqig 8ousby 1e Gzoz ‘L sunr uo jwod fwa uadolway/:dny woly papeojumoq 20z Atenuer 'z uo £0z80-€20z-uadolwag/9eTT 0T Se paysiignd 1s1yy :uado NG

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold


http://bmjopen.bmj.com/

Additionally, we will provide information on the
percentage of exercises completed by the participants
during the intervention sessions. Goal attainment will be
described in terms of the percentage of participants in
each category. As for adverse events, we will also report
these using descriptive statistics, offering a clear and
concise account of any incidents that may have occurred
during the course of the study.

For sustained effects, we will employ the same analytical
approaches used in objective one for the quantitative data
(eg, strength and mobility outcomes and sensor data). In
the repeated measures analyses, the independent variable
‘time’ will include baseline, completion the intervention
and follow-up assessments, to examine whether mobility
function and physical performance were maintained over
the follow-up period.

Regarding the evaluation of programme delivery, we will
conduct a thematic analysis™ to identify thematic patterns
from the interview data related to the barriers and facili-
tators to programme implementation. The interview data
will be managed using a qualitative data management soft-
ware (Nvivo V.12), and the team members responsible for
the analysis will be blinded to the randomisation of partic-
ipants. Our analysis process will adhere to the six steps
outlined by Braun and Clarke™: (1) Transcribing the inter-
view data by listening to audio recordings multiple times to
allow familiarisation with the content. (2) Importing the
transcripts into Nvivo for initial coding to identify partic-
ular features of the dataset. (3) Organising the preliminary
codes into potential themes. Team members will review
the codes associated with initial themes and then discuss
whether any adjustments are necessary. (4) Developing a
thematic map with the coded data considering the align-
ment of themes and subthemes. (5) Deriving clear and
distinct definitions for each identified theme. (6) Using
the defined themes to describe outcomes (eg, barriers,
facilitators) to address the research objectives.

We will carry out the economic evaluation and generate
reports according to health economics reporting stan-
dards.” The economic evaluation will adopt the perspec-
tive of Hong Kong’s elderly care service providers over a
12-month period. Benefits will be measured in terms of
the number of transitions to frailty prevented, mobility
improvement and QALYs gained (based on utility weights
derived from EQ-5D). The cost-effectiveness analysis will
include the costs of delivering the intervention, as well as
the costs of health and community service utilisation. Boot-
strap sampling will be used to examine the joint probability
distribution of costs and outcomes, with the creation of
incremental cost-effectiveness planes and cost-effectiveness
acceptability curves for each outcome in the analysis.

Patient and public involvement
None.

ETHICS AND DISSEMINATION

This study will be conducted in accordance with the
World Medical Association Declaration of Helsinki. Ethics

approval has been acquired from the Research Ethics
Board at the Chinese University of Hong Kong and the
Joint CUHK-NTEC Clinical Research Ethics Committee
(SBRE-21-0413 and CREC-2022-459). Informed consent
will be obtained from participants. We consider this study
to have a low risk to participant safety. The Mobility-fit
programme involves multiple components relevant to
the performance of daily activities in older adults. Partici-
pants in the intervention group will start from basic activ-
ities during sitting and then progress to exercises during
standing. Our programme has been tested for feasibility
in frail older adults and no adverse event occurred. The
programme will be delivered by facility-based PTs and
their assistants. They will closely monitor the progress and
issues of the participants. Therefore, the risk of muscu-
loskeletal complaints and accidental falls should be low.
We expect that our PA programme would provide more
benefit than harm when practised in reasonable amounts,
which will be closely guided by the in-house PTs.

The study findings will be disseminated via peer-
reviewed journals, national and international conference
presentations and social media. For secondary analysis of
the data, please contact the corresponding author. The
results of this study are expected to provide evidence
regarding a comprehensive and effective multicompo-
nent PA programme on fall prevention for older adults
living in care facilities. The Mobility-Fit programme
comprises agility, postural coordination, balance and
strength training (triceps, wrist, core and lower limb
strength), with suitable dosage based on participant’s
physical and cognitive function. The cost-effectiveness
evaluation will be a critical step in convincing healthcare
practitioners and public health policymakers to widely
implement Mobility-Fit programme to tailor intervention
strategies for older adults living in care facilities as part of
routine healthcare.
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Informed Consent Form
Promoting Safe Mobility of Older Adults in Care Facilities

Principal Investigator: Yijian YANG, MD, PhD
Assistant Professor,
Department of Sports Science and Physical Education
Jockey Club Institute of Aging (by courtesy)
The Chinese University of Hong Kong
Phone: (852) 3943-4001

INVITATION

You are invited to take part in this study because you reside within a population who may have
high risk for falls or poor mobility. Your facility is a partner in this research project to work
towards identifying strategies and technology to promote safe mobility and prevent falls among
older adults.

PURPOSE OF THE STUDY

This study is being conducted by researchers from the Chinese University of Hong Kong
(CUHK). The focus of this research is on safe mobility promotion and fall prevention in older
adults in assisted living care facilities.

Mobility is important for maintaining independence in older adults. However, due to the
decreased physical function associated with aging, older adults in assisted living have some
degrees of difficulty in performing daily activities. Falls are common among older adults with
poor mobility, and we are dedicated to preventing these events. Therefore, the purpose of this
study is to improve our understanding of mobility patterns of older adults and the effects of
physical activity programs on mobility enhancement. As a result of this study, we may be able
to make changes to our method of care delivery, or to our environment, to promote safe
mobility and prevent falls.

PROCEDURES

You can participate in this study if you: (a) are 65 years or older, (b) can get up from a chair
(with or without using the armrests) and stand for 20 seconds, (c) are able to clearly express
basic personal preferences (e.g. clothing or food), and (d) are medically stable and approved
by your physician. This study includes two parts.

1. Assessment
You will participate in measures of physical function, memory, and problem solving ability.
These measures will be collected again at 3 months and at 12 months.

One set of measures will examine your physical function. In these measures, you will be asked
to perform a series of sit-to-stand, walk a short distance, and stand with various foot positions
to test balance. You will also be asked test your grip strength by squeezing a device as hard as
possible with your hand, your arm strength by pushing armrest as hard as possible, and your
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leg strength by extending your leg (e.g., knee, ankle) and pressing against a surface. These
measures will take about 30 minutes including resting time. A second set of tests will measure
perceived concern about mobility, memory issue, general health, and problem solving ability
using questionnaires. These measures will take about 20 minutes. Finally, you will be asked to
wear a sensor that record your body movement for a five-day period. The sensor is about the
size of a matchbox, and will be attached to a belt worn around your waist. The sensor will be
provided by a research lab at CUHK. One of our research team members will come every
morning to put the sensor on you and take it off in the evening. The researcher may also ask
you questions about whether you have experienced any problems while wearing the sensor.

2. Physical activity practice

You will be invited to attend a physical activity program, which involves some daily activities
such as stretching, weight shifting during sitting and standing, balance, and/or resistance
exercises. There will be 3 sessions per week, with 45 minutes per session, for a total of 12
weeks. You will be encouraged to continue practicing the physical activity program if you
think it would benefit you. There will be instructors to guide you to do physical activities and
document your attendance.

POTENTIAL RISKS
The study does not involve any potential risk. This study has been approved by the Survey and
Behavioural Research Ethics Committee at CUHK.

During the measures of physical function, one member of the research team will act as a spotter
to prevent you from falling if you lose your balance. If you feel tired or uncomfortable at any
point during the tests, we can stop to take a break or discontinue the testing.

The harms and discomforts associated with physical activity practice are minimal. If the
exercise is difficult for you, the instructors will adjust the difficulty level. If you feel tired or
uncomfortable, you can stop practicing at any time.

COMPENSATION FOR PARTICIPATION

Participants who complete the study will receive a “Thank You” card. You will also get a
FREE summary report of their physical and cognitive tests, fall risk assessment, and
recommendation of doing physical activities.

CONFIDENTIALITY

Your confidentiality will be respected. Only the researchers in this study will have access to
the data. Any data collected in the study will be used for research purposes only. All private,
identifiable information (i.e. name) will be replaced by number when conducting data analysis
and in all publications. Electronic data will be kept in secure password-protected computers at
CUHK and hard copy data will be stored in a locked filing cabinet in the secure research
facilities at the university for ten years. Meanwhile, as one of the authorized parties, the NTEC-
CUHK Cluster REC/IRB can access your records related to the study for ethics review purpose.

PARTICIPATION AND WITHDRAWAL

Your participation is voluntary. You have the right to refuse to participate in this study. If you
decide to participate, you can still choose to withdraw from the study at any time without any
negative consequences to medical care, benefits, or other services to which you are entitled or
are presently receiving.
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QUESTIONS AND CONCERNS
If you have any questions about the research, please feel free to contact Professor Yijian YANG

at: 39434001 (telephone) and yyang @cuhk.edu.hk (email).

SIGNATURE

(Name of Participant) (Signature)

(Name of legal guardian) (Signature)

On behalf of the participant,

I understand the procedures described above and agree to participate in this study aimed at
understanding mobility patterns of older adults and the effects of exercise programs on mobility
enhancement conducted by Professor Yijian YANG in the Department of Sports Science and
Physical Education at the Chinese University of Hong Kong.

Date:
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