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Balance on the Brain: A randomised controlled trial evaluating the effect of a
multimodal exercise program on physical performance, falls, quality of life and

cognition for people with mild cognitive impairment: Study protocol.

Short title: Balance on the Brain Study Protocol

Abstract:

Introduction: Exercise and physical activity have been shown to improve cognition for people
living with mild cognitive impairment (MCI). There is strong evidence for the benefits of aerobic
exercise and medium evidence for participating in regular strength training for people with
MCI. However, people living with MCI fall twice as often as those without cognitive impairment
and the evidence is currently unknown as to whether balance training for people with MClI is
beneficial, as has been demonstrated for older people without cognitive impairment. The aim
of this study is to determine whether a balance-focused multimodal exercise intervention
improves balance and reduces falls for people with MCI, compared to a control group receiving

usual care.

Methods and Analysis: This single blind randomised controlled trial (Balance on the Brain)
will be offered to 396 people with MCI living in the community. The multi-modal exercise
intervention consists of two balance programs and a walking program to be delivered by
physiotherapists over a 6-month intervention period. All participant will be followed up over 12
months (for the intervention group this involves 6 month intervention and 6 months
maintenance). The primary outcomes are 1) balance performance and 2) rate of falls. Physical
performance, levels of physical activity and sedentary behaviour, quality of life and cognition
are secondary outcomes. A health economic analysis will be undertaken to evaluate the cost

effectiveness of the intervention compared with usual care.

Ethics and Dissemination: Ethics approval has been received from the South Metropolitan
Health Service (SMHS) Human Research Ethics Committee (HREC), Curtin University HREC,
and the Western Australia Department of Health HREC; and approval has been received to
obtain data for health costings from Services Australia. The results will be disseminated

through peer-review publications, conference presentations, and on-line platforms.

Registration Details: Australian New Zealand Clinical Trials Registry (ANZCTR)
ACTRN12620001037998.
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Strengths and Limitations of this Study

13 e To our knowledge this is the first randomised controlled trial for people living with MCI that
will evaluate the effect of exercise on improving balance and reducing falls.

16 e An economic evaluation from a healthcare perspective allows for potential future
18 implementation should the intervention be effective.

e Participants will be monitored regularly with monthly follow-up phone calls collecting
21 physical activity, health and falls data.

23 e The study is statistically powered for both primary outcomes (i.e. balance and falls),
24 baseline and outcome assessors are blinded to group allocation.

26 ¢ A limitation may be convenience sampling (i.e. one state) rather than population-based
sampling (i.e. multi-state) which may not be representative of the Australian MCI

29 population.
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INTRODUCTION

The prevalence of mild cognitive impairment (MCI) varies between 20% for those aged 70+
years in USA,[1] 18.5% in China for those aged 60 and over,[2] up to 37% for Australians aged
70-90 years [3] and leads to an increased risk of dementia.[4] According to the International
Working Group on MCI the core features of MClI include: evidence of deterioration in cognition
either objectively measured over time and/or through self-report or by an informant reporting
cognitive deficits beyond that expected for age and education level; the person not presenting
with dementia; and activities of daily living being preserved, although there may be some mild

impairment in complex activities.[5, 6]

People with MCI are more likely to fall than those of the same age without cognitive
impairment.[7] The average age of the population is increasing, therefore MCI and falls are
likely to affect thousands more Australians as they age. This will not only negatively affect
individuals and their families but will have a significant impact on health budgets over the
coming decades unless successful interventions are developed and implemented widely (i.e.
Australian falls-related costs estimated at $648 million in 2007-2008,[8] and falls are the
leading cause of injury-related hospitalisations in Australia,[9] with age standardised rates

increasing at >2% per annum).[10]

For older people living in the community without cognitive impairment, balance exercise
programs that mainly contain balance and functional training components have been shown
to be one of the most effective measures for decreasing the risk and rate of falling.[11]
Unfortunately, the evidence for people living with MCI and/or other cognitive impairments is
less clear. Five randomised controlled trials [12-16] have been conducted with people with
MCI which have included measuring falls or fear of falling, however none have specifically
used a balance exercise program, nor followed participants for a long period of time (6-12

months) with falls being the primary outcome.

Recently developed physical activity guidelines for older Australians with MCI or subjective
cognitive decline (SCD), recommended the same amount of aerobic, strength and balance
exercise per week as the guidelines for all older adults (i.e. 150 minutes moderate intensity
aerobic activity, plus two strength and balance sessions per week [17]), largely because there
is a lack of evidence to make specific recommendations for this population.[5, 18] The
guidelines noted there were no research trials specifically examining balance interventions in
older adults with MCI and subjective cognitive decline and therefore their current
recommendations were extrapolated from studies of older adults with no cognitive
impairment.[18] A systematic review by Burton et al.[19] also showed few balance

interventions have been undertaken to reduce falls for people living with dementia. Maintaining
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balance as one ages is critical for participating in everyday activities, staying mobile, living

independently and reducing the risk of falling.[20]

Despite a number of additional randomised controlled trials evaluating exercise interventions
in people with MCI since the publication of these recommendations, there remains a gap in
the research and a critical need to better understand whether balance can be improved for
people with MCI living in the community and if so, whether improved balance is translated into
fewer falls. This project provides an opportunity to address these important research gaps and
assist people with MCI, their caregivers, healthcare providers and potentially reduce the cost

of healthcare into the future.

The aims of this research are to determine whether a balance-focused multimodal exercise
intervention improves balance and reduces the rate of falls for people with MCI, compared to
a control group (receiving usual care and a health promotion flyer). The study also aims to
evaluate the cost effectiveness of the intervention compared with usual care. Secondary aims
include evaluating the effect of the intervention on physical performance and quality of life and

reducing cognitive decline.

It is hypothesised that older adults with MCI participating in the balance-focused multimodal
exercise intervention, when compared to the usual care group (control), will (during the

intervention and for the following 6 months) achieve:

improved balance (improvement on 4-square step test [21]);
a decrease in falls rate (using monthly calendar and phone calls);

c. improved physical performance (improvement in the Short Physical Performance
Battery (SPPB),[22] Timed-Up-And-Go (TUG),[23] 6 minute walk test (6MWT) [24])
and physical activity (increase in step count using activPAL4 accelerometers);

d. improved quality of life (improvement on Quality of Life — Alzheimer’s Disease
(QOL-AD) [25, 26];

e. a reduction in rate of cognitive decline (Montreal Cognitive Assessment
(MoCA)[27]).

It is also hypothesised that the exercise program will be cost-effective compared with usual
care, defined as having an incremental cost-effectiveness ratio of less than $50,000/QALY

gained. In addition, the cost per fall per will be evaluated.

METHODS AND ANALYSIS

Study Design
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This will be a single blind randomised controlled trial (RCT), comparing a balance-focused
multimodal exercise intervention to a usual care control group for people with MCI (see Figure
1). The CONSORT statement [28] has been used as a framework for developing the project
methodology.

Participants

Three hundred and ninety-six participants living with MCI will be recruited across the Perth
and Rockingham metropolitan areas of Western Australia. Participants will be included if they
meet the following criteria: aged over 50 years; living in the community with a diagnosis of MCI
consistent with the Petersen criteria,[29] including self-reported memory complaint, a Clinical
Dementia Rating [30] (CDR) of 0.5; and Standardised Mini-Mental Status Examination [31]
(SMMSE) score of 24 or above. Other inclusion criteria are: not meeting Australian physical
activity guidelines (i.e.<150 minutes of moderate intensity physical activity a week self-

reported) and not participating in balance training regularly (i.e.< twice a week).

Participants will be excluded if they have an unstable medical condition, terminal illness,
diagnosis of significant cognitive impairment and/or chronic mental illness (e.g.
schizophrenia), severe sensory impairment affecting mobility, live in residential aged care,
drink more than 4 standard alcoholic drinks per day (i.e. >28/week), score >6 for the Geriatric
Depression Scale-15 item (GDS-15) [32] or have a lack of fluency in written and spoken

English.
Recruitment and Screening

Participants will be recruited from the community via 9 memory cafes that are held throughout
Perth and organised by Alzheimer's Western Australia (WA), advertisements in the local
media including CurtinFM radio, The Senior and Have a Go newspapers, and where possible
through news segments on television. Alzheimer’s WA will also forward enquiries from people
with MCI who wish to participate. A Facebook page providing up to date information about the
project will be developed and advertisements sent out promoting the study. Memory clinics at
Armadale Hospital, Fremantle Hospital, and Sir Charles Gairdner Hospital, the Royal Perth
Cognitive Disorder Clinic, the Aged Care Rehabilitation clinics, at Rockingham General
Hospital, the Aged Care Assessment Team (ACAT), the Regional Assessment Service (RAS)

and the Neurosciences Unit will all assist with recruitment.

The research team will contact potential participants by telephone to check the suitability of
the person in accordance with the inclusion and exclusion criteria using a screening protocol.

The telephone screen includes a description of the study, questions about memory, current
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physical activity levels, living situation, availability over the following 6 month period, cognitive
screen (i.e. TICS-M), health screening (i.e., vision, hearing, medical conditions), alcohol
consumption, and the GDS-15. The GDS-15 is included in the screening to determine the
presence of clinically relevant symptoms of depression. If the participant reports a medical
diagnosis of depression they will not be required to complete the GDS-15. The full phone
screening tool is available from the corresponding author and takes approximately 45 minutes
to complete. The contact details of the participant and their general practitioner will also be

collected.

To complete the screening process the Research Officer will meet with the potential participant
face-to-face at a location comfortable for both parties and complete the questions required to
determine a diagnosis of MCI for this study (see inclusion criteria). This includes a self-
reported memory complaint, completing the CDR and receiving a score of 0.5 and the SMMSE
with a score of 224, or diagnosis from medical specialist (e.g. Geriatrician, Neurologist). If
these criteria are met, participants will be asked if they have read the Participant Information
Sheet and Consent Form (if not they will be asked to read it then) and have any questions
about participation in the trial answered. Prior to commencing in the study each participant will

provide written consent.
Outcomes and Assessments

An overview of the primary and secondary outcomes and assessment tools to measure each
outcome are presented in Table 1. All assessments are valid, reliable and have been trialled
with people with MCI. Participants will be closely supervised during all balance and mobility
assessment tasks, as is routine practice when using these assessment items. To ensure
standardisation of procedures, the Research Officers collecting the data will be trained by the

same Chief Investigator who has a background in exercise science.

All participants will be assessed at baseline, six months (i.e., completion of the intervention

period) and 12 months. This study will have two primary outcomes:
1) balance: measured using the four square step test

2) falls rate: measured using monthly calendars and follow-up phone call. A fall will be
defined as “an unexpected event in which the individual comes to rest on the ground,

floor or lower level” [33] as recommended by the Prevention of Falls Network Europe.
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Table 1 Assessments and timelines for Balance on the Brain

Measure

Outcome
(Primary /
Secondary)

Phone /
Home

Screen

Baseline

Months

12
Months

Geriatric Depression Scale — 15

Item

X

Modified Telephone Interview for
Cognitive Status (TICS-M)

Standardised Mini-Mental State
Examination (SMMSE)

Cognitive Dementia rating
(CDR)

Balance: Four Square Step Test
(4SST) [21, 34]

Primary

Primary falls: collected using a

monthly call and calendar

Primary

Monthly phone call and calendar

Physical performance: Short
Physical Performance Battery
(SPPB) Test [22, 35, 36]

Secondary

Physical performance: Timed Up
and Go (TUG) Test [23]

Secondary

Physical performance: 6 Minute
Walk Test (6MWT) [24]

Secondary

Physical activity: Accelerometer
worn for 7 days (ActivPAL4)
(step count and time spent in
moderate to vigorous physical

activity)

Secondary

Physical activity: Physical
Activity Scale for the Elderly
(PASE) administered a week
after each assessment (at

accelerometer pick up) [37-39]

Secondary

X+1

week

X+1

week

X+1

week

Quality of Life: Quality of Life —
Alzheimer’s Disease (QOL-AD)
[25, 26]

Secondary

Cognition: Montreal Cognitive
Assessment (MOCA) Test [27]

Secondary
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Secondary falls: number of
. Secondary Monthly phone call and calendar
fallers, injurious falls
Falls efficacy: Falls Efficacy
) Secondary X X X
Scale — International (FES-I) [27]

Note. An injurious fall will be defined as a fall where the participant sought “medical advice.” Data will
also be collected on any injury sustained such as bruising, laceration, fracture, loss of consciousness

or if the participant reports ongoing pain.[40, 41]

The four square step test (dynamic standing balance) uses four walking sticks/poles/pvc pipes
to create four squares (i.e. quadrants).[21] To complete the test the participant steps both feet
into each quadrant in a clockwise direction, then in an anti-clockwise direction back to the
starting position, without touching the poles.[21] Two full trials are completed and the fastest

time is reported.

All study participants will be asked to complete a monthly calendar that includes falls
information (i.e., fall and date occurred), changes to health and self-reported physical activity.
This will be followed up each month with a phone call to collect these data (i.e., falls, changes
to health, physical activity). Falls data collected during the phone call will include number of

falls, where they occurred, injuries, medical attention required etc.

The SPPB groups a number of physical performance measures such as gait speed, chair
stand and balance tests into one test.[42] It has been used to monitor function in older people
and those with MCI as well as predict possible disability, risk for mortality and residential aged

care admission. Scores range from 0 (worst performance) to 12 (best performance).

The TUG test is used to measure a person’s mobility but also includes the ability to stand up
from a chair, walk three metres, turn, walk back and sit down in the chair.[23] The participant
will be timed using a stop watch. Each participant will be given a practice trial that is not timed

and then asked to complete the TUG.

The 6 minute walk test (6MWT) is a sub-maximal exercise test used to assess walking
endurance and aerobic capacity.[24] Participants will walk around a circuit which is at least 12
metres long for 6-minutes with the distance calculated at the end of this time. The circuit will

be marked by using bright coloured cones.

Physical activity will be measured using ActivPAL4™ accelerometers. The activPAL™ is
currently considered the most accurate field-based measure of sitting time and sit-to-stand
transitions.[43] The accelerometers will be worn, and data collected over a 7 day period at

baseline, 6 and 12 month data collection. ActivPAL™ data will be converted to event level files

10
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using propriety PAL Technologies software. The following variables will be derived from the
accelerometer data across the 7 days: step count, time spent in sedentary, upright and
stepping activities, stepping intensity (cadence), and duration of lying, sitting, standing and
stepping activities. The activPAL4™ will be worn on the thigh, is waterproof and does not need
to be removed for the 7 days. The accelerometer will be applied by research staff using a
Tegaderm dressing and removed by the research staff on return. Each device is small

(23.5mm x 43mm x 5mm) and weighs 9 grams.

The Physical Activity Scale for the Elderly (PASE) is a 12-item self-report instrument designed
to assess physical activity levels in older people over a 1-week period.[37] It combines physical
activity information during leisure, household, and occupational activity.[44] A score is
calculated based on activity frequency and an activity-weighted score multiplied by
frequency.[39] The higher the PASE score, the more physically active a person is, with PASE

scores ranging from zero to 400.

The Quality of Life in Alzheimer’s Disease (QOL-AD) tool is a 13-item measure designed to
obtain a rating of quality of life.[25, 26] Each question is rated on a four point scale, 1 being
poor and 4 being excellent, total scores range between 13-52.[25, 26] It was specifically

designed for people with cognitive impairment.

Cognition will be assessed using the Montreal Cognitive Assessment (MoCA), which assesses
eight cognitive domains: attention and concentration, executive functions, memory, language,
visuo-constructional skills, conceptual thinking, calculations and orientation.[27] The total

maximum score is 30 points and the research staff will administer it face to face.[27]

The Falls Efficacy Scale — International (FES-I) is a 16-item tool used to measure “concerns
about falling” and is recommended to be administered face-to-face for people with cognitive
impairment.[45] Participants will be asked to answer each question on a Likert scale from “not
at all concerned” (1) through to “very concerned” (4), based on whether they think they would
be concerned about falling while participating in the activities, e.g. How concerned are you

about falling while cleaning the house (e.g. sweeping, vacuuming, or dusting)?
Randomisation and Blinding

A concealed, computer-generated sequence of randomly selected permuted blocks (block
size = 6) in a 1:1 ratio will be generated by a statistician not involved in the study. A staff
member (external to the study) from Curtin University’s Clinical Trials Data Management
Centre will enter the randomisation codes into the REDCap project data management system,
minimising bias by concealing randomisation. Once a participant has been recruited and they

provide written consent to participate, baseline data collection will be undertaken by Research

11
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Officer staff. After baseline data collection is completed and has been entered into REDCap
by a Research Officer the lead researcher will then press the randomisation button. An email
will be automatically sent by the REDCap project system to the lead researcher (independent,
not involved in assessments or intervention) who will allocate each intervention participant to
a physiotherapist delivering the intervention. This email will include the contact details (i.e.,
name, phone number and address) of the participant allocated to the intervention group, to

allow the physiotherapist to contact them directly.

The Research Officers who enrol the participants, collect and enter baseline, 6 and 12 month
data will be blinded to group allocation throughout the study (Figure 1). Those delivering the
intervention (i.e., physiotherapists) will not be involved in any study outcome data collection
after randomisation has occurred (except for the process evaluation of the intervention delivery
— separate study, methods not reported in this paper). Participants cannot be fully blinded to
receiving the intervention. Participants will be reminded at each outcome assessment (i.e.,
baseline, 6 months and 12 months) not to divulge their group assignment to research staff or

other participants (i.e., who may attend the same memory café).

Insert Here [Figure 1. Study Design]

Intervention

The intervention period will be 24 weeks and the data collection/follow-up periods 6 and 12
months post baseline. The balance-focused multimodal exercise intervention group will
participate in the Balance Yourself (a book) [46] and Clock Yourself Programs (exergame App
or CD) [46] and in discussion with the physiotherapist progress (where appropriate) to walking
30 minutes per day, five days a week in a safe environment. Both balance programs are safe
and have been delivered by experienced physiotherapists for over five years to approximately
500 older adults, including some individuals with stroke, Parkinson’s Disease, MCI or early-
stage dementia. These complementary programs aim to build a person’s capacity to prevent
falls. The Balance Yourself program aims to improve balance, whereas the Clock Yourself
program aims to improve stepping reactions in all directions in the event that a person should
lose their balance. Each program starts slowly and progresses over time through levels of
increasing difficulty in accordance with each participants’ ability. The Balance Yourself book,
which has been adjusted specifically for people with MCI, guides the user to practise evidence-
based balance exercises which are introduced in a progressively challenging sequence. The

standing balance exercises involve standing still, and are progressed in difficulty with
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narrowing foot positions and then introducing head movements, reaching outside the base of
support, closing eyes and dual tasking. The dynamic balance exercises involve stepping or
walking in various directions and with narrowing foot positions e.g. sideways, backwards,

tandem, figure of 8.

The Clock Yourself program is presented as a brain game to help people think faster on their
feet. It is a volitional stepping method designed to progressively improve physical agility and
stepping reaction times while a person’s attention is divided. The program is deliverable by
either an app (low-tech) or a set of audio CDs (no-tech). To cater for heterogeneity in tech-
literacy and to promote self-efficacy with the exercise, participants can choose whichever tool
they are most confident with. A guidebook is also available to assist participants to navigate
the app or the CDs. Participants will be asked to progress throughout the 24-week intervention
to participating in 60 minutes of the Balance Yourself program and Clock Yourself program
per week, for a total of 120 minutes of balance exercise per week (i.e., 20 minutes per day).
Where required, carers will be asked to support the participants to carry out the exercise

programs e.g., guiding them with safe set up or providing reminders.

The walking component will be individually tailored to each participants’ abilities, with
emphasis on walking environments to maximise safety. Participants will be encouraged to

progress to walking 30 minutes a day, 5 times a week over the 24-week intervention.

The physiotherapists will deliver the intervention approximately 7-10 days after group
allocation (i.e., to intervention group), they will return for further home visits in weeks 2, 8, 12,
17 and 20 of the intervention to provide advice on technique, use of the intervention tools and
progressing through the levels of exercise. Motivational phone calls will be made by the
physiotherapist in weeks 3, 6, 10, and 14 of the intervention. (See Figure 2). Each intervention
participant will be asked to practice the balance and walking programs progressing over time
to 5-7 days a week (or up to 120 minutes for the week for the balance programs, plus a

minimum of 30 minutes per day walking).

Insert Here [Figure 2. Timeline of intervention delivery by physiotherapists]

Control Group

The usual care group will receive a health promotion education leaflet, after completing

baseline data collection. This will include documentation on the current physical activity
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recommendations for people with MCI and healthy eating and drinking recommendations. The

intervention group will also receive the same education leaflet.

Sample Size

The sample size was calculated separately for the two primary outcomes: 1) balance, based
on the four square step test) and 2) falls rate. The sample size for the balance outcome was
calculated based on detecting a minimum effect size difference of 0.18 [47] over 3 time points
between intervention and control groups, with 80% power and alpha=0.05. After assuming a
20% withdrawal rate over the 24 week intervention, and a further 15% loss to follow up over
the following 6-month follow-up, consistent with other similar studies[48] a total of 212

participants (106 per group) is required.

The sample size for falls rate outcome was based on detecting a 30% minimum relative
reduction in the falls rate (0.5 to 0.35) in the intervention group compared to the control group,
with 80% power and alpha=0.05. After assuming a 20% withdrawal rate over the 24 week
intervention, and a further 15% loss to follow up over the following 6-month follow-up, a sample
size of n=396 is required (198 per group). Therefore a sample size of 396 participants will be

required for the overall study (G*Power 3.1.9.2).

Statistical Analysis

Continuous data will be summarised as means and standard deviations or medians and
interquartile ranges and compared using t-tests or Mann-Whitney U tests, depending on
normality. Categorical data will be summarised using frequency distributions and compared
using x? tests. The primary outcomes will be analysed at baseline, 6 and 12 months using
generalised linear mixed-effects models which use Maximum Likelihood Estimation methods
(MLE) to account for data missing at random. Imputation methods will not be used as they
lead to potential bias. The primary outcome of falls rate will be analysed using negative
binomial regression, with adjustment for participant's observation time in the study. Models
will be summarised using predicted mean estimates, weighted mean differences and 95%
confidence intervals. All final measures, regardless of intervention participation or compliance
will be collected. Analysis will be performed on both intention-to-treat and per-protocol basis.

Stata version 16.0 will be used for data analysis, with significance level set at 0.05.
Economic Analysis

Two forms of economic analyses will be undertaken: 1) a cost-utility analysis using the QOL-
AD to assess the incremental cost of Quality adjusted life years (QALYs) gained; and 2) a
cost-effectiveness analysis to assess the incremental cost per fall prevented. Both analyses

will be undertaken from a healthcare system perspective
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Given an RCT is being undertaken to determine the effectiveness of intervention, the
economic evaluation will reflect a service substitution model without cost sharing or transfer.
Costs of the program will be evaluated using prospective data collection for each participant
and will include the costs associated with the intervention and outcomes using a healthcare

system perspective. Program costs in addition to those for usual care will include:

. Training the physiotherapists to deliver the two balance programs (i.e. Balance
Yourself and Clock Yourself) and the progressive walking program
. Physiotherapists salary to deliver the intervention
. Costs associated with outcomes for (all) participants (regardless of group) include:
o Cost of Emergency Department (ED) visits
o Cost of in-patient hospitalisation
o Cost of ambulance use
o Cost of General Practitioner (GP) and other Medicare subsidised out-of-
hospital services (Medicare Benefits Scheme: MBS)

o Cost of Pharmaceutical Benefits Scheme (PBS) medication.

Inpatient costs will be calculated using Diagnostic Related Group (DRG) based costings using
the appropriate Independent Hospital Pricing Authority (IHPA) National Efficient Price
Determination report. Cost of ED attendances will be based on urgency related/disposition
group (derived using Episode End Status, Type of Visit, Triage, Sex, and Diagnosis Code)
and costed using Independent Hospital Pricing Authority (IHPA) National Efficient Price

Determination report or cost report.

Ambulance utilisation will be costed at $986 per service. The cost of MBS services will be
ascertained directly from the data (schedule fee, actual fee paid). PBS supported medication
costs will be ascertained using the relevant PBS prescription charges (i.e. for general and

health care card beneficiaries).

Effectiveness of the intervention will be measured using the framework of a within trial cost
utility analysis using the QOL-AD mapped across to the EQ-5D-5L utility algorithm weighted
for the Australian population to derive an overall index of the health state utility at each time
point. Participant (i.e. intervention and controls) health state utilities will be captured at

baseline, 6 and 12 months post recruitment.

An incremental cost-utility analysis will be undertaken to compare the mean incremental cost
and QALY profiles for each group according to intervention status. The QALY profile for each
intervention participant will be calculated using area under the curve methods. Where a

significant difference occurs between the groups an incremental cost-effectiveness ratio
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(ICER) for QALYs gained based on utilities derived from the mapped EQ-5D-5L will be
calculated.[49] Using the average costs for the intervention and the mean QALY's gained for
the intervention, the incremental cost of the intervention will be compared to the control group
and calculated and then plotted on a cost-effectiveness plane.[50] To estimate a distribution
around costs and QALYs gained, and to calculate the confidence intervals around the ICERs
to account for joint uncertainty in costs and QALYs gained, bootstrapping will be applied.[50]
After conducting one-way and probabilistic sensitivity analysis incorporating all key variables,
a cost-effectiveness acceptability curve will be plotted.[50] This will provide information as to
whether the intervention is cost-effective, based on a decision maker’s willingness to pay for
each additional QALY gained (i.e. <$50,000/QALY gained).[50]

Cost effectiveness will also be estimated by utilising measurement of the change in other
outcomes (e.g. falls rate, falls injuries) where a significant difference is observed between the
intervention and control groups. Confidence intervals will be presented around the incremental
cost effectiveness ratios (ICER) and cost effectiveness acceptability curves for varying
threshold values of cost effectiveness will be presented. A 12-month time horizon will be used
and a healthcare system perspective using within trial probabilities and costs will be
undertaken. Assessment of the sensitivity of the results obtained to variation in measured
effectiveness, healthcare resource use, intervention and usual care unit costs and participant
groups will be undertaken using one-way and probabilistic sensitivity analysis, as per best

practice guidelines.[51]
Data management

All data will be collected and stored in Curtin University’s REDCap data management system
(redcap.curtin.edu.au) which uses a secure-socket-layer to encrypt the web transport layer
with 2 step authentication (i.e., email or mobile). Anyone accessing this project database must
provide a valid username, password and code at each log in. Each data entry instance into
the REDCap file is logged. All other electronic data and information connected to this study
will be kept in a password-protected Curtin University R-Drive folder only accessible by the

Chief Investigators and research staff.

Data Monitoring

The project will be managed by a steering committee that includes the Chief investigators and
representatives of the Associate Investigators/Advisory Group. The steering committee will
monitor (including audits) the conduct and progress of the research project and ensure that
project milestones are being met; study procedures are being adhered to; and provide

guidance about the project implementation. The committee will meet and report half-yearly
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throughout the project. The committee will report to the appointed hospital representatives and
the Ethics Committee Chairs where required. A Data Monitoring Committee (DMC) external
to the study investigators will be formed and the committee will receive updates every six-
months (or earlier if applicable). The aim of the DMC is to safeguard the interests of the study
participants and assess the safety and integrity of the intervention. The DMC will include a
person with previous experience serving on a DMC and an experienced physiotherapist and/or

researcher.
Harms

Adverse events will be documented across the 6 month intervention either by physiotherapists
during intervention visits/phone calls or by research staff during monthly follow up calls to
participants to collect data about adverse events, possible falls and health issues from the
preceding month documented in monthly calendars. Any significant adverse events will be

reported to the Human Research Ethics Committee.
Patient and Public Involvement Statement

Two consumer representatives living with memory issues have been involved with the project
since it was funded. They have assisted with the language in the Participant Information and
Consent Forms and all documentation that will be read or received by the Balance on the
Brain participants. They have also provided feedback on completing the monthly calendar and

will continue to provide their expertise and feedback across the duration of the project.
ETHICS AND DISSEMINATION

Ethics approval for this study has been granted by the South Metropolitan Health Service
(SMHS) Human Research Ethics Committee (HREC), the Western Australian Department of
Health HREC (for hospital and emergency data) and the Curtin University HREC. Governance
has also been approved for the six hospitals and medical sites assisting with recruitment.
Services Australia has also approved participant healthcare data to be accessed at the

completion of the study.

All participants will be given a Participant Information Sheet and two Consent Forms (1 project
consent form and 1 Services Australia consent form), with sufficient time to read it and ask
questions prior to providing written consent. All participants will be required to provide written
informed consent prior to participation and data collection commencing. Participants may
refuse the right to participate or withdraw at any time from the research project up to the point

that data are de-identified and analysed.
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Data will be de-identified and participant confidentiality maintained at all times. It is expected
the results will be published in peer-review journals and presentations delivered to the

community, industry and at academic conferences.
CONCLUSION

People living with MCI fall and experience fall injuries nearly twice as often as those living with
no cognitive impairment [7]. To the authors’ knowledge no RCTs have evaluated the effect of
a balance-focused multi-modal exercise program to improve balance and prevent falls for
people with MCI over the long term (i.e., 6 and 12 months). This study aims to address this
current gap in the literature. We will also evaluate whether physical performance and quality
of life are improved and determine whether there is a reduction in cognitive decline. Cost-
effectiveness analyses will be undertaken and if effective, the results will provide governments
and policy makers with an easy to administer, cost-effective community-based program that

will assist people living with MCI to live independently and reduce their risk of future falls.
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and

related documents*

Section/item Item Description

No

Administrative information

Title 1

Trial registration 2a

2b
Protocol version 3
Funding 4
Roles and 5a
responsibilities

5b

5c

5d

Introduction

Background and 6a
rationale

6b

Objectives 7

Descriptive title identifying the study design, population,
interventions, and, if applicable, trial acronym

Trial identifier and registry name. If not yet registered,
name of intended registry

All items from the World Health Organization Trial
Registration Data Set

Date and version identifier

Sources and types of financial, material, and other
support

Names, affiliations, and roles of protocol contributors
Name and contact information for the trial sponsor

Role of study sponsor and funders, if any, in study
design; collection, management, analysis, and
interpretation of data; writing of the report; and the
decision to submit the report for publication, including
whether they will have ultimate authority over any of
these activities

Composition, roles, and responsibilities of the
coordinating centre, steering committee, endpoint
adjudication committee, data management team, and
other individuals or groups overseeing the ftrial, if
applicable (see Item 21a for data monitoring committee)

Description of research question and justification for
undertaking the trial, including summary of relevant
studies (published and unpublished) examining benefits
and harms for each intervention

Explanation for choice of comparators

Specific objectives or hypotheses

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Yes

Yes

NA

NA

Yes

Yes
Yes

Yes

NA

Yes

Yes



Page 27 of 30 BMJ Open

1

2 Trial design 8 Description of trial design including type of trial (eg, Yes
3 parallel group, crossover, factorial, single group),

g allocation ratio, and framework (eg, superiority,

6 equivalence, noninferiority, exploratory)

7

8 Methods: Participants, interventions, and outcomes

9

10 Study setting 9 Description of study settings (eg, community clinic, Yes
N academic hospital) and list of countries where data will

g be collected. Reference to where list of study sites can

14 be obtained

15

16 Eligibility criteria 10 Inclusion and exclusion criteria for participants. If Yes
17 applicable, eligibility criteria for study centres and

18 individuals who will perform the interventions (eg,

;g surgeons, psychotherapists)

;; Interventions 11a Interventions for each group with sufficient detail to allow Yes
23 replication, including how and when they will be

24 administered

25

26 11b  Criteria for discontinuing or modifying allocated

27 interventions for a given trial participant (eg, drug dose

;g change in response to harms, participant request, or

30 improving/worsening disease)

31 . . . .

32 11c  Strategies to improve adherence to intervention Yes
33 protocols, and any procedures for monitoring adherence

34 (eg, drug tablet return, laboratory tests)

35

36 11d  Relevant concomitant care and interventions that are Yes
;73 permitted or prohibited during the trial

39 Outcomes 12 Primary, secondary, and other outcomes, including the  Yes
j? specific measurement variable (eg, systolic blood

42 pressure), analysis metric (eg, change from baseline,

43 final value, time to event), method of aggregation (eg,

44 median, proportion), and time point for each outcome.

jg Explanation of the clinical relevance of chosen efficacy

47 and harm outcomes is strongly recommended

48

49 Participant 13 Time schedule of enrolment, interventions (including any Yes
50 timeline run-ins and washouts), assessments, and visits for

51 participants. A schematic diagram is highly

gg recommended (see Figure)

g;’ Sample size 14 Estimated number of participants needed to achieve Yes
56 study objectives and how it was determined, including

57 clinical and statistical assumptions supporting any

58 sample size calculations

59

60
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Strategies for achieving adequate participant enrolment Yes
to reach target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 16a
generation

Allocation 16b
concealment
mechanism

Implementation 16¢

Blinding 17a
(masking)

17b

Method of generating the allocation sequence (eg, Yes
computer-generated random numbers), and list of any

factors for stratification. To reduce predictability of a

random sequence, details of any planned restriction (eg,
blocking) should be provided in a separate document

that is unavailable to those who enrol participants or

assign interventions

Mechanism of implementing the allocation sequence Yes
(eg, central telephone; sequentially numbered, opaque,
sealed envelopes), describing any steps to conceal the
sequence until interventions are assigned

Who will generate the allocation sequence, who will Yes
enrol participants, and who will assign participants to
interventions

Who will be blinded after assignment to interventions Yes

(eg, trial participants, care providers, outcome
assessors, data analysts), and how

If blinded, circumstances under which unblinding is
permissible, and procedure for revealing a participant’s
allocated intervention during the trial

Methods: Data collection, management, and analysis

Data collection 18a
methods

18b

Plans for assessment and collection of outcome, Yes
baseline, and other trial data, including any related

processes to promote data quality (eg, duplicate
measurements, training of assessors) and a description

of study instruments (eg, questionnaires, laboratory

tests) along with their reliability and validity, if known.
Reference to where data collection forms can be found,

if not in the protocol

Plans to promote participant retention and complete
follow-up, including list of any outcome data to be
collected for participants who discontinue or deviate
from intervention protocols
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Data
management

Statistical
methods

19

20a

20b

20c

Methods: Monitoring

Data monitoring  21a

Harms

Auditing

21b

22

23

BMJ Open

Plans for data entry, coding, security, and storage, Yes
including any related processes to promote data quality

(eg, double data entry; range checks for data values).
Reference to where details of data management

procedures can be found, if not in the protocol

Statistical methods for analysing primary and secondary Yes
outcomes. Reference to where other details of the

statistical analysis plan can be found, if not in the

protocol

Methods for any additional analyses (eg, subgroup and Yes
adjusted analyses)

Definition of analysis population relating to protocol non- Yes
adherence (eg, as randomised analysis), and any

statistical methods to handle missing data (eg, multiple
imputation)

Composition of data monitoring committee (DMC); Yes
summary of its role and reporting structure; statement of
whether it is independent from the sponsor and

competing interests; and reference to where further

details about its charter can be found, if not in the

protocol. Alternatively, an explanation of why a DMC is

not needed

Description of any interim analyses and stopping
guidelines, including who will have access to these
interim results and make the final decision to terminate
the trial

Plans for collecting, assessing, reporting, and managing Yes
solicited and spontaneously reported adverse events

and other unintended effects of trial interventions or trial
conduct

Frequency and procedures for auditing trial conduct, if  Yes
any, and whether the process will be independent from
investigators and the sponsor

Ethics and dissemination

Research ethics 24

approval

Plans for seeking research ethics committee/institutional Yes
review board (REC/IRB) approval
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Confidentiality 27

Declaration of 28

interests

Access to data 29

Ancillary and 30
post-trial care
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policy
31b
31c
Appendices
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materials
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Plans for communicating important protocol
modifications (eg, changes to eligibility criteria,
outcomes, analyses) to relevant parties (eg,
investigators, REC/IRBs, trial participants, trial registries,
journals, regulators)

Who will obtain informed consent or assent from Yes
potential trial participants or authorised surrogates, and
how (see Item 32)

Additional consent provisions for collection and use of
participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled  Yes
participants will be collected, shared, and maintained in

order to protect confidentiality before, during, and after

the trial

Financial and other competing interests for principal Yes
investigators for the overall trial and each study site

Statement of who will have access to the final trial Yes
dataset, and disclosure of contractual agreements that
limit such access for investigators

Provisions, if any, for ancillary and post-trial care, and
for compensation to those who suffer harm from trial
participation

Plans for investigators and sponsor to communicate trial Yes
results to participants, healthcare professionals, the

public, and other relevant groups (eg, via publication,
reporting in results databases, or other data sharing
arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of
professional writers

Plans, if any, for granting public access to the full
protocol, participant-level dataset, and statistical code

Model consent form and other related documentation
given to participants and authorised surrogates

Plans for collection, laboratory evaluation, and storage
of biological specimens for genetic or molecular analysis
in the current trial and for future use in ancillary studies,
if applicable
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Explanation & Elaboration for important clarification on the items. Amendments to the
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported”
license.
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Balance on the Brain: A randomised controlled trial evaluating the effect of a
multimodal exercise program on physical performance, falls, quality of life and

cognition for people with mild cognitive impairment: Study protocol.

Short title: Balance on the Brain Study Protocol

Abstract:

Introduction: Exercise and physical activity have been shown to improve cognition for people
living with mild cognitive impairment (MCI). There is strong evidence for the benefits of aerobic
exercise and medium evidence for participating in regular strength training for people with
MCI. However, people living with MCI fall twice as often as those without cognitive impairment
and the evidence is currently unknown as to whether balance training for people with MClI is
beneficial, as has been demonstrated for older people without cognitive impairment. The aim
of this study is to determine whether a balance-focused multimodal exercise intervention
improves balance and reduces falls for people with MCI, compared to a control group receiving

usual care.

Methods and Analysis: This single blind randomised controlled trial (Balance on the Brain)
will be offered to 396 people with MCI living in the community. The multi-modal exercise
intervention consists of two balance programs and a walking program to be delivered by
physiotherapists over a 6-month intervention period. All participants will be followed up over
12 months (for the intervention group this involves 6 month intervention and 6 months
maintenance). The primary outcomes are 1) balance performance and 2) rate of falls. Physical
performance, levels of physical activity and sedentary behaviour, quality of life and cognition
are secondary outcomes. A health economic analysis will be undertaken to evaluate the cost

effectiveness of the intervention compared with usual care.

Ethics and Dissemination: Ethics approval has been received from the South Metropolitan
Health Service (SMHS) Human Research Ethics Committee (HREC), Curtin University HREC,
and the Western Australia Department of Health HREC; and approval has been received to
obtain data for health costings from Services Australia. The results will be disseminated

through peer-review publications, conference presentations, and on-line platforms.

Registration Details: Australian New Zealand Clinical Trials Registry (ANZCTR)
ACTRN12620001037998.
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Strengths and Limitations of this Study

13 e To our knowledge this is the first randomised controlled trial for people living with MCI that
will evaluate the effect of exercise on improving balance and reducing falls.

16 e An economic evaluation from a healthcare perspective allows for potential future
18 implementation should the intervention be effective.

e Participants will be monitored regularly with monthly follow-up phone calls collecting
21 physical activity, health and falls data.

23 e The study is statistically powered for both primary outcomes (i.e. balance and falls),
24 baseline and outcome assessors are blinded to group allocation.

26 ¢ A limitation may be convenience sampling (i.e. one state) rather than population-based
sampling (i.e. multi-state) which may not be representative of the Australian MCI

29 population.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

INTRODUCTION

The prevalence of mild cognitive impairment (MCI) varies between 20% for those aged 70+
years in USA,[1] 12.2-15.5% in China for those aged 55 and 60 and over respectively,[2, 3]
between 6.8-22.5% in Latin America and Caribbean populations over 50 years of age, [4] up
to 37% for Australians aged 70-90 years [5] and leads to an increased risk of dementia.[6]
According to the International Working Group on MCI the core features of MCI include:
evidence of deterioration in cognition either objectively measured over time and/or through
self-report or by an informant reporting cognitive deficits beyond that expected for age and
education level; the person not presenting with dementia; and activities of daily living being

preserved, although there may be some mild impairment in complex activities.[7, 8]

People with MCI are more likely to fall than those of the same age without cognitive
impairment.[9] This is often due to a decrease in motor function and balance, which may be
associated with age-related change in white matter.[10] MCI can also affect specific gait
parameters, and falls risk is increased particularly when a person with MCI is cognitively
challenged or during dual-tasking.[11, 12] The average age of the population is also
increasing, therefore MCI and falls are likely to affect thousands more people, including
Australians as they age. This will not only negatively affect individuals and their families but
will have a significant impact on health budgets over the coming decades unless successful
interventions are developed and implemented widely (i.e. Australian falls-related costs
estimated at $648 million in 2007-2008,[13] and falls are the leading cause of injury-related
hospitalisations in Australia,[14] with age standardised rates increasing at >2% per

annum).[15]

For older people living in the community without cognitive impairment, balance exercise
programs that mainly contain balance and functional training components have been shown
to be one of the most effective measures for decreasing the risk and rate of falling.[16] Balance
exercises may also benefit people living with MCI however, the current evidence is less clear.
Eight randomised controlled trials [17-24] have been conducted with people with MCI which
have included measuring falls or fear of falling, however none have specifically used a balance
exercise program, nor followed participants for a long period of time (up to12 months) with

falls being the primary outcome.

Recently developed physical activity guidelines for older Australians with MCI or subjective
cognitive decline (SCD),[25] recommended the same amount of aerobic, strength and balance
exercise per week as the guidelines for all older adults (i.e. 150 minutes moderate intensity
aerobic activity, plus two strength and balance sessions per week [26]). The evidence for

participating in aerobic activity is strong for people living with MCI and shows significant
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benefits to their brain health and function. [25] However, there is a lack of evidence to make
specific recommendations for this population on balance recommendations.[7, 25] The
guidelines noted there were no research trials specifically examining balance interventions in
older adults with MCI and subjective cognitive decline and therefore their current
recommendations were extrapolated from studies of older adults with no cognitive
impairment.[25] A systematic review by Burton et al.[27] also showed few balance
interventions have been undertaken to reduce falls for people living with dementia. Maintaining
balance as one ages is critical for participating in everyday activities, staying mobile, living

independently and reducing the risk of falling.[28]

Despite a number of additional randomised controlled trials evaluating exercise interventions
in people with MCI since the publication of these recommendations, there remains a gap in
the research and a critical need to better understand whether balance can be improved for
people with MCI living in the community and if so, whether improved balance is translated into
fewer falls. This project provides an opportunity to address these important research gaps and
assist people with MCI, their caregivers, healthcare providers and potentially reduce the cost

of healthcare into the future.

The aims of this research are to determine whether a balance-focused multimodal exercise
intervention improves balance and reduces the rate of falls for people with MCI, compared to
a control group (receiving usual care and a health promotion flyer). The study also aims to
evaluate the cost effectiveness of the intervention compared with usual care. Secondary aims
include evaluating the effect of the intervention on physical performance, falls efficacy and

quality of life and reducing cognitive decline.

It is hypothesised that older adults with MCI participating in the balance-focused multimodal
exercise intervention, when compared to the usual care group (control), will (during the

intervention and for the following 6 months) achieve:

a. improved balance (improvement on 4-square step test [29]);

b. a decrease in falls rate (using monthly calendar and phone calls) and improved
falls efficacy (improvement on Falls Efficacy Scale — International [30]);

c. improved physical performance (improvement in the Short Physical Performance
Battery (SPPB),[31] Timed-Up-And-Go (TUG),[32] 6 minute walk test (6MWT) [33])
and physical activity (increase in step count using activPAL4 accelerometers);

d. improved quality of life (improvement on Quality of Life — Alzheimer’s Disease
(QOL-AD) [34, 35];

e. a reduction in rate of cognitive decline (Montreal Cognitive Assessment
(MoCA)[36]).
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It is also hypothesised that the exercise program will be cost-effective compared with usual
care, defined as having an incremental cost-effectiveness ratio of less than $50,000/QALY

gained. In addition, the cost per fall per will be evaluated.

METHODS AND ANALYSIS
Study Design

This will be a single blind randomised controlled trial (RCT), comparing a balance-focused
multimodal exercise intervention to a usual care control group for people with MCI (see Figure
1). The CONSORT statement [37] has been used as a framework for developing the project
methodology. The study recruitment and data collection will be undertaken from the start of
2021 through to the end of 2024.

Participants

Three hundred and ninety-six participants living with MCI will be recruited across the Perth
and Rockingham metropolitan areas of Western Australia. Participants will be included if they
meet the following criteria: aged over 50 years; living in the community with a diagnosis of MCI
consistent with the Petersen criteria,[38] including self-reported memory complaint, a Clinical
Dementia Rating [39] (CDR) of 0.5; and Standardised Mini-Mental Status Examination [40]
(SMMSE) score of 24 or above. Other inclusion criteria are: not meeting Australian physical
activity guidelines (i.e.<150 minutes of moderate intensity physical activity a week self-

reported) and not participating in balance training regularly (i.e.< twice a week).

Participants will be excluded if they have an unstable medical condition, terminal iliness,
diagnosis of significant cognitive impairment and/or chronic mental illness (e.g.
schizophrenia), severe sensory impairment affecting mobility, live in residential aged care,
drink more than 4 standard alcoholic drinks per day (i.e. >28/week), score >6 for the Geriatric
Depression Scale-15 item (GDS-15) [41] or have a lack of fluency in written and spoken

English.
Recruitment and Screening

Participants will be recruited from the community via 9 memory cafes that are held throughout
Perth and organised by Alzheimer's Western Australia (WA), advertisements in the local
media including CurtinFM radio, The Senior and Have a Go newspapers, and where possible
through news segments on television. Alzheimer's WA will also forward enquiries from people

with MCI who wish to participate. A Facebook page providing up to date information about the
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project will be developed and advertisements sent out promoting the study. Memory clinics at
Armadale Hospital, Fremantle Hospital, and Sir Charles Gairdner Hospital, the Royal Perth
Cognitive Disorder Clinic, the Aged Care Rehabilitation clinics, at Rockingham General
Hospital, the Aged Care Assessment Team (ACAT), the Regional Assessment Service (RAS)

and the Neurosciences Unit will all assist with recruitment.

The research team will contact potential participants by telephone to check the suitability of
the person in accordance with the inclusion and exclusion criteria using a screening protocol.
The telephone screen includes a description of the study, questions about memory, current
physical activity levels, living situation, availability over the following 6 month period, cognitive
screen (i.e. TICS-M), health screening (i.e., vision, hearing, medical conditions), alcohol
consumption, not participating in drug trials and the GDS-15. The GDS-15 is included in the
screening to determine the presence of clinically relevant symptoms of depression. If the
participant reports a medical diagnosis of depression they will not be required to complete the
GDS-15. The full phone screening tool is available from the corresponding author and takes
approximately 45 minutes to complete. The contact details of the participant and their general

practitioner will also be collected.

To complete the screening process the Research Officer will meet with the potential participant
face-to-face at a location comfortable for both parties and complete the questions required to
determine a diagnosis of MCI for this study (see inclusion criteria). This includes a self-
reported memory complaint, completing the CDR and receiving a score of 0.5 and the SMMSE
with a score of =224, or diagnosis from medical specialist (e.g. Geriatrician, Neurologist). If
these criteria are met, participants will be asked if they have read the Participant Information
Sheet and Consent Form (if not they will be asked to read it then) and have any questions
about participation in the trial answered. Prior to commencing in the study each participant will

provide written consent.
Outcomes and Assessments

An overview of the primary and secondary outcomes and assessment tools to measure each
outcome are presented in Table 1. All assessments are valid, reliable and have been trialled
with people with MCI. Participants will be closely supervised during all balance and mobility
assessment tasks, as is routine practice when using these assessment items. To ensure
standardisation of procedures, the Research Officers collecting the data will be trained by the

same Chief Investigator who has a background in exercise science.

All participants will be assessed at baseline, six months (i.e., completion of the intervention

period) and 12 months. This study will have two primary outcomes:
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1) balance: measured using the four square step test

2) falls rate: measured using monthly calendars and follow-up phone call. A fall will be
defined as “an unexpected event in which the individual comes to rest on the ground,

floor or lower level” [42] as recommended by the Prevention of Falls Network Europe.

BMJ Open

Table 1 Assessments and timelines for Balance on the Brain

Measure

Outcome
(Primary /
Secondary)

Phone /
Home

Screen

Baseline

Months | Months

Geriatric Depression Scale — 15

Item

X

Modified Telephone Interview for
Cognitive Status (TICS-M)

Standardised Mini-Mental State
Examination (SMMSE)

Cognitive Dementia rating
(CDR)

Balance: Four Square Step Test
(4SST) [29, 43]

Primary

Primary falls: collected using a

monthly call and calendar

Primary

Monthly phone call and calendar

Physical performance: Short
Physical Performance Battery
(SPPB) Test [31, 44, 45]

Secondary

Physical performance: Timed Up
and Go (TUG) Test [32]

Secondary

Physical performance: 6 Minute
Walk Test (6MWT) [33]

Secondary

Physical activity: Accelerometer
worn for 7 days (ActivPAL4)
(step count and time spent in
moderate to vigorous physical

activity)

Secondary

Physical activity: Physical
Activity Scale for the Elderly
(PASE) administered a week
after each assessment (at

accelerometer pick up) [46-48]

Secondary

X+1 X+1 X+1

week week week
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Quality of Life: Quality of Life —
Alzheimer’s Disease (QOL-AD) Secondary X X X
[34, 35]
Cognition: Montreal Cognitive

Secondary X X X
Assessment (MOCA) Test [36]
Secondary falls: number of

Secondary Monthly phone call and calendar
fallers, injurious falls
Falls efficacy: Falls Efficacy

) Secondary X X X

Scale — International (FES-I) [30]

Note. An injurious fall will be defined as a fall where the participant sought “medical advice.” Data will
also be collected on any injury sustained such as bruising, laceration, fracture, loss of consciousness

or if the participant reports ongoing pain.[49, 50]

The four square step test (dynamic standing balance) uses four walking sticks/poles/pvc pipes
to create four squares (i.e. quadrants).[29] To complete the test the participant steps both feet
into each quadrant in a clockwise direction, then in an anti-clockwise direction back to the
starting position, without touching the poles.[29] Two full trials are completed and the fastest

time is reported.

All study participants will be asked to complete a monthly calendar that includes falls
information (i.e., fall and date occurred), changes to health and self-reported physical activity.
This will be followed up each month with a phone call to collect these data (i.e., falls, changes
to health, physical activity). At each monthly call participants will be reminded to keep their
calendar in a place they view often, as a reminder to complete it and will also be asked if they
had any falls not recorded in the calendar. Falls data collected during the phone call will include

number of falls, where they occurred, injuries, medical attention required etc.

The SPPB groups a number of physical performance measures such as gait speed, chair
stand and balance tests into one test.[51] It has been used to monitor function in older people
and those with MCI as well as predict possible disability, risk for mortality and residential aged

care admission. Scores range from 0 (worst performance) to 12 (best performance).

The TUG test is used to measure a person’s mobility but also includes the ability to stand up
from a chair, walk three metres, turn, walk back and sit down in the chair.[32] The participant
will be timed using a stop watch. Each participant will be given a practice trial that is not timed

and then asked to complete the TUG.
The 6 minute walk test (6MWT) is a sub-maximal exercise test used to assess walking

endurance and aerobic capacity.[33] Participants will walk around a circuit which is at least 12

10
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metres long for 6-minutes with the distance calculated at the end of this time. The circuit will

be marked by using bright coloured cones.

Physical activity will be measured using ActivPAL4™ accelerometers. The activPAL™ is
currently considered the most accurate field-based measure of sitting time and sit-to-stand
transitions.[52] The accelerometers will be worn, and data collected over a 7 day period at
baseline, 6 and 12 month data collection. ActivPAL™ data will be converted to event level files
using propriety PAL Technologies software. The following variables will be derived from the
accelerometer data across the 7 days: step count, time spent in sedentary, upright and
stepping activities, stepping intensity (cadence), and duration of lying, sitting, standing and
stepping activities. The activPAL4™ will be worn on the thigh, is waterproof and does not need
to be removed for the 7 days. The accelerometer will be applied by research staff using a
Tegaderm dressing and removed by the research staff on return. Each device is small

(23.5mm x 43mm x 5mm) and weighs 9 grams.

The Physical Activity Scale for the Elderly (PASE) is a 12-item self-report instrument designed
to assess physical activity levels in older people over a 1-week period.[46] It combines physical
activity information during leisure, household, and occupational activity.[53] A score is
calculated based on activity frequency and an activity-weighted score multiplied by
frequency.[48] The higher the PASE score, the more physically active a person is, with PASE

scores ranging from zero to 400.

The Quality of Life in Alzheimer’s Disease (QOL-AD) tool is a 13-item measure designed to
obtain a rating of quality of life.[34, 35] Each question is rated on a four point scale, 1 being
poor and 4 being excellent, total scores range between 13-52.[34, 35] It was specifically

designed for people with cognitive impairment.

Cognition will be assessed using the Montreal Cognitive Assessment (MoCA), which assesses
eight cognitive domains: attention and concentration, executive functions, memory, language,
visuo-constructional skills, conceptual thinking, calculations and orientation.[36] The total

maximum score is 30 points and the research staff will administer it face to face.[36]

The Falls Efficacy Scale — International (FES-I) is a 16-item tool used to measure “concerns
about falling” and is recommended to be administered face-to-face for people with cognitive
impairment.[54] Participants will be asked to answer each question on a Likert scale from “not
at all concerned” (1) through to “very concerned” (4), based on whether they think they would
be concerned about falling while participating in the activities, e.g. How concerned are you

about falling while cleaning the house (e.g. sweeping, vacuuming, or dusting)?

11
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Randomisation and Blinding

A concealed, computer-generated sequence of randomly selected permuted blocks (block
size = 6) in a 1:1 ratio will be generated by a statistician not involved in the study. A staff
member (external to the study) from Curtin University’s Clinical Trials Data Management
Centre will enter the randomisation codes into the REDCap project data management system,
minimising bias by concealing randomisation. Once a participant has been recruited and they
provide written consent to participate, baseline data collection will be undertaken by one of
three Research Officer staff. After baseline data collection is completed and has been entered
into REDCap by a Research Officer the lead researcher will then press the randomisation
button (which will allocate that participant to the intervention or control group). An email will
be automatically sent by the REDCap project system (for intervention participants only) to the
lead researcher (independent, not involved in assessments or intervention) who will allocate
the intervention participant to a physiotherapist delivering the intervention. This email will
include the contact details (i.e., name, phone number and address) of the participant allocated

to the intervention group, to allow the physiotherapist to contact them directly.

The Research Officers who enrol the participants, collect and enter baseline, 6 and 12 month
data will be blinded to group allocation throughout the study (Figure 1). Those delivering the
intervention (i.e., physiotherapists) will not be involved in any study outcome data collection
after randomisation has occurred (except for the process evaluation of the intervention delivery
— separate study, methods not reported in this paper). Participants cannot be fully blinded to
receiving the intervention. Participants will be reminded at each outcome assessment (i.e.,
baseline, 6 months and 12 months) not to divulge their group assignment to research staff or

other participants (i.e., who may attend the same memory café).

Insert Here [Figure 1. Study Design]

Intervention

The intervention period will be 24 weeks and the data collection/follow-up periods 6 and 12
months post baseline. The intervention will be delivered by qualified physiotherapists, with a
background in working with older adults and those living with cognitive impairment. The
physiotherapists will also complete two half-days of training prior to delivering the intervention.
The balance-focused multimodal exercise intervention group will participate in the Balance

Yourself (a book) [55] and Clock Yourself Programs (exergame App or CD) [55] and in
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discussion with the physiotherapist progress (where appropriate) to walking 30 minutes per
day, five days a week in a safe environment. Both balance programs are safe and have been
delivered by experienced physiotherapists for over five years to approximately 500 older
adults, including some individuals with stroke, Parkinson’s Disease, MCI or early-stage
dementia. These complementary programs aim to build a person’s capacity to prevent falls.
The Balance Yourself program aims to improve balance, whereas the Clock Yourself program
aims to improve stepping reactions in all directions in the event that a person should lose their
balance. Each program starts slowly and progresses over time through levels of increasing
difficulty in accordance with each participants’ ability. The Balance Yourself book, which has
been adjusted specifically for people with MCI, guides the user to practise evidence-based
balance exercises which are introduced in a progressively challenging sequence. The
standing balance exercises involve standing still, and are progressed in difficulty with
narrowing foot positions and then introducing head movements, reaching outside the base of
support, closing eyes and dual tasking. The dynamic balance exercises involve stepping or
walking in various directions and with narrowing foot positions e.g. sideways, backwards,

tandem, figure of 8.

The Clock Yourself program is presented as a brain game to help people think faster on their
feet. It is a volitional stepping method designed to progressively improve physical agility and
stepping reaction times while a person’s attention is divided. The program is deliverable by
either an app (low-tech) or a set of audio CDs (no-tech). To cater for heterogeneity in tech-
literacy and to promote self-efficacy with the exercise, participants can choose whichever tool
they are most confident with. A guidebook is also available to assist participants to navigate
the app or the CDs. Participants will be asked to progress throughout the 24-week intervention
to participating in 60 minutes of the Balance Yourself program and Clock Yourself program
per week, for a total of 120 minutes of balance exercise per week (i.e., 20 minutes per day).
Where required, carers will be asked to support the participants to carry out the exercise

programs e.g., guiding them with safe set up or providing reminders.

The walking component will be individually tailored to each participants’ abilities, with
emphasis on walking environments to maximise safety. Participants will be encouraged to

progress to walking 30 minutes a day, 5 times a week over the 24-week intervention.

The physiotherapists will deliver the intervention approximately 7-10 days after group
allocation (i.e., to intervention group), they will return for further home visits in weeks 2, 8, 12,
17 and 20 of the intervention to provide advice on technique, use of the intervention tools and
progressing through the levels of exercise. Motivational phone calls will be made by the
physiotherapist in weeks 3, 6, 10, and 14 of the intervention. (See Figure 2). These phone

calls will include progress of the participant since the last home visit, problem solving should
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any issues arise, questions on confidence of the participant to increase and/or progress
activities, and any assistance they may need. Each intervention participant will be asked to
practice the balance and walking programs progressing over time to 5-7 days a week (or up
to 120 minutes for the week for the balance programs, plus a minimum of 30 minutes per day

walking).

Insert Here [Figure 2. Timeline of intervention delivery by physiotherapists]

Control Group

The usual care group will receive a health promotion education leaflet, after completing
baseline data collection. This will include documentation on the current physical activity
recommendations for people with MCI and healthy eating and drinking recommendations. The

intervention group will also receive the same education leaflet.

Sample Size

The sample size was calculated separately for the two primary outcomes: 1) balance, based
on the four square step test) and 2) falls rate. The sample size for the balance outcome was
calculated based on detecting a minimum effect size difference of 0.18 [56] over 3 time points
between intervention and control groups, with 80% power and alpha=0.05. After assuming a
20% withdrawal rate over the 24 week intervention, and a further 15% loss to follow up over
the following 6-month follow-up, consistent with other similar studies[57] a total of 212

participants (106 per group) is required.

The sample size for falls rate outcome was based on detecting a 30% minimum relative
reduction in the falls rate (0.5 to 0.35) in the intervention group compared to the control group,
with 80% power and alpha=0.05. After assuming a 20% withdrawal rate over the 24 week
intervention, and a further 15% loss to follow up over the following 6-month follow-up, a sample
size of n=396 is required (198 per group). Therefore a sample size of 396 participants will be

required for the overall study (G*Power 3.1.9.2).

Statistical Analysis

Continuous data will be summarised as means and standard deviations or medians and
interquartile ranges and compared using t-tests or Mann-Whitney U tests, depending on
normality. Categorical data will be summarised using frequency distributions and compared

using Xx? tests. The primary outcomes will be analysed at baseline, 6 and 12 months using
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generalised linear mixed-effects models which use Maximum Likelihood Estimation methods
(MLE) to account for data missing at random. Imputation methods will not be used as they
lead to potential bias. The primary outcome of falls rate will be analysed using negative
binomial regression, with adjustment for participant’s observation time in the study and known
confounding demographic factors with strong significant differences. Models will be
summarised using predicted mean estimates, weighted mean differences and 95% confidence
intervals. All final measures, regardless of intervention participation or compliance will be
collected. Analysis will be performed on both intention-to-treat and per-protocol basis. Stata

version 16.0 will be used for data analysis, with significance level set at 0.05.
Economic Analysis

Two forms of economic analyses will be undertaken: 1) a cost-utility analysis using the QOL-
AD to assess the incremental cost of Quality adjusted life years (QALYs) gained; and 2) a
cost-effectiveness analysis to assess the incremental cost per fall prevented. Both analyses

will be undertaken from a healthcare system perspective

Given an RCT is being undertaken to determine the effectiveness of intervention, the
economic evaluation will reflect a service substitution model without cost sharing or transfer.
Costs of the program will be evaluated using prospective data collection for each participant
and will include the costs associated with the intervention and outcomes using a healthcare

system perspective. Program costs in addition to those for usual care will include:

" Training the physiotherapists to deliver the two balance programs (i.e. Balance
Yourself and Clock Yourself) and the progressive walking program
" Physiotherapists salary to deliver the intervention
" Costs associated with outcomes for (all) participants (regardless of group) include:
o Cost of Emergency Department (ED) visits
o Cost of in-patient hospitalisation
o Cost of ambulance use
o Cost of General Practitioner (GP) and other Medicare subsidised out-of-
hospital services (Medicare Benefits Scheme: MBS)

o Cost of Pharmaceutical Benefits Scheme (PBS) medication.

Inpatient costs will be calculated using Diagnostic Related Group (DRG) based costings using
the appropriate Independent Hospital Pricing Authority (IHPA) National Efficient Price
Determination report. Cost of ED attendances will be based on urgency related/disposition

group (derived using Episode End Status, Type of Visit, Triage, Sex, and Diagnosis Code)
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and costed using Independent Hospital Pricing Authority (IHPA) National Efficient Price

Determination report or cost report.

Ambulance utilisation will be costed at $986 per service. The cost of MBS services will be
ascertained directly from the data (schedule fee, actual fee paid). PBS supported medication
costs will be ascertained using the relevant PBS prescription charges (i.e. for general and

health care card beneficiaries).

Effectiveness of the intervention will be measured using the framework of a within trial cost
utility analysis using the QOL-AD mapped across to the EQ-5D-5L utility algorithm weighted
for the Australian population to derive an overall index of the health state utility at each time
point. Participant (i.e. intervention and controls) health state utilities will be captured at

baseline, 6 and 12 months post recruitment.

An incremental cost-utility analysis will be undertaken to compare the mean incremental cost
and QALY profiles for each group according to intervention status. The QALY profile for each
intervention participant will be calculated using area under the curve methods. Where a
significant difference occurs between the groups an incremental cost-effectiveness ratio
(ICER) for QALYs gained based on utilities derived from the mapped EQ-5D-5L will be
calculated.[58] Using the average costs for the intervention and the mean QALYs gained for
the intervention, the incremental cost of the intervention will be compared to the control group
and calculated and then plotted on a cost-effectiveness plane.[59] To estimate a distribution
around costs and QALYs gained, and to calculate the confidence intervals around the ICERs
to account for joint uncertainty in costs and QALYs gained, bootstrapping will be applied.[59]
After conducting one-way and probabilistic sensitivity analysis incorporating all key variables,
a cost-effectiveness acceptability curve will be plotted.[59] This will provide information as to
whether the intervention is cost-effective, based on a decision maker’s willingness to pay for
each additional QALY gained (i.e. <$50,000/QALY gained).[59]

Cost effectiveness will also be estimated by utilising measurement of the change in other
outcomes (e.g. falls rate, falls injuries) where a significant difference is observed between the
intervention and control groups. Confidence intervals will be presented around the incremental
cost effectiveness ratios (ICER) and cost effectiveness acceptability curves for varying
threshold values of cost effectiveness will be presented. A 12-month time horizon will be used
and a healthcare system perspective using within trial probabilities and costs will be
undertaken. Assessment of the sensitivity of the results obtained to variation in measured
effectiveness, healthcare resource use, intervention and usual care unit costs and participant
groups will be undertaken using one-way and probabilistic sensitivity analysis, as per best

practice guidelines.[60]
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Data management

All data will be collected and stored in Curtin University’'s REDCap data management system
(redcap.curtin.edu.au) which uses a secure-socket-layer to encrypt the web transport layer
with 2 step authentication (i.e., email or mobile). Anyone accessing this project database must
provide a valid username, password and code at each log in. Each data entry instance into
the REDCap file is logged. All other electronic data and information connected to this study
will be kept in a password-protected Curtin University R-Drive folder only accessible by the

Chief Investigators and research staff.

Data Monitoring

The project will be managed by a steering committee that includes the Chief investigators and
representatives of the Associate Investigators/Advisory Group. The steering committee will
monitor (including audits) the conduct and progress of the research project and ensure that
project milestones are being met; study procedures are being adhered to; data entered
accurately (checking paper to electronic data) and provide guidance about the project
implementation. The committee will meet and report half-yearly throughout the project. The
committee will report to the appointed hospital representatives and the Ethics Committee
Chairs where required. A Data Monitoring Committee (DMC) external to the study
investigators will be formed and the committee will receive updates every six-months (or
earlier if applicable). The aim of the DMC is to safeguard the interests of the study participants
and assess the safety and integrity of the intervention. The DMC will include a person with

previous experience serving on a DMC and an experienced physiotherapist and/or researcher.
Harms

Adverse events will be documented across the 6 month intervention either by physiotherapists
during intervention visits/phone calls or by research staff during monthly follow up calls to
participants to collect data about adverse events, possible falls and health issues from the
preceding month documented in monthly calendars. Any significant adverse events will be

reported to the Human Research Ethics Committee.
Patient and Public Involvement Statement

Two consumer representatives living with memory issues have been involved with the project
since it was funded. They have assisted with the language in the Participant Information and
Consent Forms and all documentation that will be read or received by the Balance on the
Brain participants. They have also provided feedback on completing the monthly calendar and

will continue to provide their expertise and feedback across the duration of the project.

17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 32



Page 19 of 32

oNOYTULT D WN =

BMJ Open

ETHICS AND DISSEMINATION

Ethics approval for this study has been granted by the South Metropolitan Health Service
(SMHS) Human Research Ethics Committee (HREC), the Western Australian Department of
Health HREC (for hospital and emergency data) and the Curtin University HREC. Governance
has also been approved for the six hospitals and medical sites assisting with recruitment.
Services Australia has also approved participant healthcare data to be accessed at the

completion of the study.

All participants will be given a Participant Information Sheet and two Consent Forms (1 project
consent form and 1 Services Australia consent form), with sufficient time to read it and ask
qguestions prior to providing written consent. All participants will be required to provide written
informed consent prior to participation and data collection commencing. Participants may
refuse the right to participate or withdraw at any time from the research project up to the point

that data are de-identified and analysed.

Data will be de-identified and participant confidentiality maintained at all times. It is expected
the results will be published in peer-review journals and presentations delivered to the

community, industry and at academic conferences.
CONCLUSION

People living with MCI fall and experience fall injuries nearly twice as often as those living with
no cognitive impairment [9]. To the authors’ knowledge no RCTs have evaluated the effect of
a balance-focused multi-modal exercise program to improve balance and prevent falls for
people with MCI over the long term (i.e., 6 and 12 months). This study aims to address this
current gap in the literature. We will also evaluate whether physical performance and quality
of life are improved and determine whether there is a reduction in cognitive decline. Cost-
effectiveness analyses will be undertaken and if effective, the results will provide governments
and policy makers with an easy to administer, cost-effective community-based program that

will assist people living with MCI to live independently and reduce their risk of future falls.
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STANDARD PrROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

Page 28 of 32

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and
related documents®

Section/item

Item Description
No

Administrative information

Title

1 Descriptive title identifying the study design, population,
interventions, and, if applicable, trial acronym

Trial registration 2a Trial identifier and registry name. If not yet registered,

Protocol version

Funding

Roles and

name of intended registry

2b All items from the World Health Organization Trial
Registration Data Set

w

Date and version identifier

4 Sources and types of financial, material, and other
support

5a Names, affiliations, and roles of protocol contributors

responsibilities

Introduction

5b Name and contact information for the trial sponsor

5c Role of study sponsor and funders, if any, in study
design; collection, management, analysis, and
interpretation of data; writing of the report; and the
decision to submit the report for publication, including
whether they will have ultimate authority over any of
these activities

5d Composition, roles, and responsibilities of the
coordinating centre, steering committee, endpoint
adjudication committee, data management team, and
other individuals or groups overseeing the ftrial, if
applicable (see Item 21a for data monitoring committee)

Background and 6a Description of research question and justification for

rationale

Objectives

undertaking the trial, including summary of relevant
studies (published and unpublished) examining benefits
and harms for each intervention

6b Explanation for choice of comparators

7 Specific objectives or hypotheses
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Description of trial design including type of trial (eg,
parallel group, crossover, factorial, single group),
allocation ratio, and framework (eg, superiority,
equivalence, noninferiority, exploratory)

Methods: Participants, interventions, and outcomes

Study setting 9

Eligibility criteria 10

Interventions 11a
11b
11c
11d

Outcomes 12

Participant 13

timeline

Sample size 14

Description of study settings (eg, community clinic,
academic hospital) and list of countries where data will
be collected. Reference to where list of study sites can
be obtained

Inclusion and exclusion criteria for participants. If
applicable, eligibility criteria for study centres and
individuals who will perform the interventions (eg,
surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow

replication, including how and when they will be
administered

Criteria for discontinuing or modifying allocated
interventions for a given trial participant (eg, drug dose
change in response to harms, participant request, or
improving/worsening disease)

Strategies to improve adherence to intervention
protocols, and any procedures for monitoring adherence
(eg, drug tablet return, laboratory tests)

Relevant concomitant care and interventions that are
permitted or prohibited during the trial

Primary, secondary, and other outcomes, including the
specific measurement variable (eg, systolic blood
pressure), analysis metric (eg, change from baseline,
final value, time to event), method of aggregation (eg,
median, proportion), and time point for each outcome.
Explanation of the clinical relevance of chosen efficacy
and harm outcomes is strongly recommended

Time schedule of enrolment, interventions (including any

run-ins and washouts), assessments, and visits for
participants. A schematic diagram is highly
recommended (see Figure)

Estimated number of participants needed to achieve
study objectives and how it was determined, including
clinical and statistical assumptions supporting any
sample size calculations
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Strategies for achieving adequate participant enrolment Page 7-8
to reach target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 16a
generation

Allocation 16b
concealment
mechanism

Implementation 16¢

Blinding 17a
(masking)

17b

Method of generating the allocation sequence (eg, Page 12
computer-generated random numbers), and list of any

factors for stratification. To reduce predictability of a

random sequence, details of any planned restriction (eg,

blocking) should be provided in a separate document

that is unavailable to those who enrol participants or

assign interventions

Mechanism of implementing the allocation sequence Page 12
(eg, central telephone; sequentially numbered, opaque,

sealed envelopes), describing any steps to conceal the

sequence until interventions are assigned

Who will generate the allocation sequence, who will Page 12
enrol participants, and who will assign participants to

interventions

Who will be blinded after assignment to interventions Page 12

(eg, trial participants, care providers, outcome
assessors, data analysts), and how

If blinded, circumstances under which unblinding is
permissible, and procedure for revealing a participant’s
allocated intervention during the trial

Methods: Data collection, management, and analysis

Data collection 18a
methods

18b

Plans for assessment and collection of outcome, Pages 8-11
baseline, and other trial data, including any related

processes to promote data quality (eg, duplicate

measurements, training of assessors) and a description

of study instruments (eg, questionnaires, laboratory

tests) along with their reliability and validity, if known.

Reference to where data collection forms can be found,

if not in the protocol

Plans to promote participant retention and complete
follow-up, including list of any outcome data to be
collected for participants who discontinue or deviate
from intervention protocols
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Statistical
methods
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19 Plans for data entry, coding, security, and storage,
including any related processes to promote data quality
(eg, double data entry; range checks for data values).
Reference to where details of data management
procedures can be found, if not in the protocol

20a Statistical methods for analysing primary and secondary

outcomes. Reference to where other details of the
statistical analysis plan can be found, if not in the
protocol

20b  Methods for any additional analyses (eg, subgroup and
adjusted analyses)

20c Definition of analysis population relating to protocol non-

adherence (eg, as randomised analysis), and any
statistical methods to handle missing data (eg, multiple
imputation)

Methods: Monitoring

Data monitoring 21a Composition of data monitoring committee (DMC);

Harms

Auditing

summary of its role and reporting structure; statement of

whether it is independent from the sponsor and
competing interests; and reference to where further
details about its charter can be found, if not in the
protocol. Alternatively, an explanation of why a DMC is
not needed

21b  Description of any interim analyses and stopping
guidelines, including who will have access to these
interim results and make the final decision to terminate
the trial

Page 17

Pages 14-16

Pages 14-16

Pages 14-15

Page 17

22 Plans for collecting, assessing, reporting, and managing Page 17

solicited and spontaneously reported adverse events

and other unintended effects of trial interventions or trial

conduct

23 Frequency and procedures for auditing trial conduct, if
any, and whether the process will be independent from
investigators and the sponsor

Ethics and dissemination

Page 17

Research ethics 24 Plans for seeking research ethics committee/institutional Page 18

approval

review board (REC/IRB) approval
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Protocol
amendments

Consent or
assent

25

26a

26b

Confidentiality 27

Declaration of 28

interests

Access to data 29

Ancillary and 30
post-trial care
Dissemination 31a
policy
31b
31c
Appendices
Informed consent 32
materials
Biological 33
specimens

BMJ Open

Plans for communicating important protocol
modifications (eg, changes to eligibility criteria,
outcomes, analyses) to relevant parties (eg,
investigators, REC/IRBs, trial participants, trial registries,
journals, regulators)

Who will obtain informed consent or assent from Page 8
potential trial participants or authorised surrogates, and
how (see Item 32)

Additional consent provisions for collection and use of
participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled  Page 18
participants will be collected, shared, and maintained in

order to protect confidentiality before, during, and after

the trial

Financial and other competing interests for principal Page 24
investigators for the overall trial and each study site

Statement of who will have access to the final trial Page 17
dataset, and disclosure of contractual agreements that
limit such access for investigators

Provisions, if any, for ancillary and post-trial care, and
for compensation to those who suffer harm from trial
participation

Plans for investigators and sponsor to communicate trial Page 18
results to participants, healthcare professionals, the

public, and other relevant groups (eg, via publication,

reporting in results databases, or other data sharing
arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of
professional writers

Plans, if any, for granting public access to the full
protocol, participant-level dataset, and statistical code

Model consent form and other related documentation
given to participants and authorised surrogates

Plans for collection, laboratory evaluation, and storage
of biological specimens for genetic or molecular analysis
in the current trial and for future use in ancillary studies,
if applicable

Page 32 of 32
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*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013
Explanation & Elaboration for important clarification on the items. Amendments to the
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported”
license.
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