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ABSTRACT

Introduction: Prevention of falls and promotion of
physical activity are essential for maximising well-being
in older age. However, there is evidence that promoting
physical activity among older people without providing
fall prevention advice may increase fall rates. This trial
aims to establish the impact of a physical activity and
fall prevention programme compared with a healthy
eating programme on physical activity and falls among
people aged 60+ years.

Methods and analysis: This cluster randomised
controlled trial will involve 60 groups of community-
dwelling people aged 60+ years. Participating groups
will be randomised to: (1) a physical activity and fall
prevention intervention (30 groups), involving written
information, fall risk assessment and prevention advice,
a pedometer-based physical activity tracker and
telephone-based health coaching; or (2) a healthy
eating intervention (30 groups) involving written
information and telephone-based dietary coaching.
Primary outcomes will be objectively measured physical
activity at 12 months post-randomisation and self-
reported falls throughout the 12-month trial period.
Secondary outcomes include: the proportion of fallers,
the proportion of people meeting the Australian physical
activity guidelines, body mass index, eating habits,
mobility goal attainment, mobility-related confidence,
quality of life, fear of falling, risk-taking behaviour,
mood, well-being, self-reported physical activity,
disability, and health and community service use. The
between-group difference in the number of falls per
person-year will be analysed using negative binomial
regression models. For the continuously scored primary
and secondary outcome measures, linear regression
adjusted for corresponding baseline scores will assess
the effect of group allocation. Analyses will be

Strengths and limitations of this study

= Addresses a key gap in the current evidence
regarding physical activity and fall prevention
among older people.

= Evaluation of a model for an integrated falls and
physical activity assessment and intervention
programme that could be directly implemented
within existing health services.

= One limitation of this study is that the health
coaching approach requires tailoring to the indi-
vidual participant which complicates descriptions
of this aspect of the intervention content used
for both arms of the trial. Careful reporting of
the number of delivered health coaching ses-
sions, and inclusion of the topics covered in the
health coaching will be required to accurately
communicate the intervention details.

preplanned, conducted while masked to group
allocation, will take into account cluster randomisation,
and will use an intention-to-treat approach.

Ethics and dissemination: Protocol has been
approved by the Human Research Ethics Committee at
The University of Sydney, Australia (number 2015/
517). Results will be disseminated via peer-reviewed
journal articles, international conference presentations
and participants’ newsletters.

Trial registration number: ACTRN12615001190594.

INTRODUCTION

Physical inactivity1 and falls? are both import-
ant public health problems that can substan-
tially impact health and independence in
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older age. Health conditions that could be ameliorated
with physical activity are particularly common in older
people.” * Approximately 30% of people aged 65 years
and over fall at least once each year.” In Australia, this
currently equates to 1 million people.6 Both these pro-
blems need to be urgently addressed, as the proportion
of older people in the population is rapidly rising—by
2050 up to 25% of the Australian population (10.5
million people) will be aged 65 years and over.’

Good nutrition is also an essential element for maxi-
mising health in older age.7 Undernutrition plays a sig-
nificant role in age-related functional decline, frailty and
disability.” Despite this, there is a lack of well conducted
research to investigate the effect of nutrition-based inter-
ventions on disability, quality of life and other markers
of health in older people.” A large proportion of
Australian adults are also not meeting the recommenda-
tions of the Australian Dietary Guidelines in relation to
healthy eating.'’

Exercise that challenges balance is most effective in
preventing falls,'" but exercise interventions found to be
effective for fall prevention have not generally been of a
high enough dose to ensure participants also meet phys-
ical activity recommendations and obtain broader health
benefits. ' Furthermore, two previous randomised con-
trolled trials of physical activity interventions that suc-
cessfully increased physical activity levels actually also
increased falls.'”” '* These interventions included
face-to-face physical activity counselling, a written exer-
cise prescription and telephone-based follow-up among
women aged 40-75 years,"” and a nurse-prescribed brisk
walking programme among postmenopausal women
with a history of recent upper limb fracture.'* Cohort
studies provide conflicting information about the rela-
tionship between falls and physical activity with some
finding protective effects'” and others finding higher
falls rates in more active people'® particularly those with
mobility limitations.'” Taken together, these results
suggest that physical activity programmes for older
adults should include fall prevention components to
maximise health benefits.

Health coaching is an effective method to support
behaviour change. There is sound evidence that struc-
tured telephone-based coaching services can lead to
positive changes in health behaviours. This has included
increased physical activity'® as well as improved nutri-
tion,18 smoking cessation'? and better management of
chronic conditions.”” Coaching services have a strong,
evidence-based foundation in behaviour-change theor-
ies, such as Social Influence Theory, Social Cognitive
Theory and the Transtheoretical Model,21 and can be
effectively delivered to large populations as part of pre-
ventive health services.*

Pedometer-based interventions can increase physical
activity in older people. Pedometers are simple devices
which record the number of steps an individual takes
each day. Pedometers have demonstrated greater effects
on physical activity than other intervention strategies

including informational, behavioural and social
approalches.23 A key feature of pedometers is that they
record incidental physical activity (eg, walking and step-
ping while completing household chores) in addition to
more structured exercise participation (eg, going for a
walk, undertaking a group exercise class). Several trials
that have successfully increased physical activity in older
people have used pedometers.24 New technologies have
enhanced pedometers with web and mobile phone feed-
back. New wearable activity monitors (such as the Fitbit)
use sensor technology, are accurate® and provide accur-
ate feedback on steps taken and distance travelled using
personalised data tracking on websites, text messages
and social media, yet are relatively affordable. These
devices have the potential to be even more effective
than traditional pedometers for increasing physical activ-
ity but have yet to be formally evaluated. Over 40% of
older Australians are now regular internet users, so a
web-linked approach is feasible in this population.*

We have developed a goal-based tailored physical activ-
ity and fall prevention intervention that uses health
coaching, pedometer-based feedback and social inter-
action. We have pilot-tested this approach in people
aged 60 years and older,”” and preliminary results show
that the intervention is well received and adhered to by
older community dwellers.”® Our intervention package
is designed to increase physical activity and also prevent
falls. We will implement this intervention with estab-
lished groups of older people. This approach will
encourage group members to support each other to
become more active and use strategies to reduce their
risk of falling as well as undertake physical activity
together if they wish. This approach has been success-
fully used to promote participation in fall prevention
exercise classes among seniors.”

The primary aim of this trial is to evaluate the effect
of the combined physical activity promotion and fall pre-
vention programme on objectively measured physical
activity and self-reported falls compared with a healthy
eating programme, among established groups of
community-dwelling people aged 60 years and over. The
secondary aims are to establish the impact of the inter-
ventions on the proportion of fallers, the proportion of
people meeting the physical activity guidelines, body
mass index, eating habits, mobility goal attainment,
mobility-related confidence, quality of life, fear of
falling, risk-taking behaviour, mood, well-being, self-
reported physical activity and disability. We also aim to
evaluate the cost-effectiveness and cost utility of these
intervention approaches from the perspective of the
health and community care funder.

METHODS AND ANALYSIS

Trial design

We will conduct a parallel group cluster randomised
controlled trial. Each community-based group recruited
will be considered as a cluster. The design of the trial is

2 Tiedemann A, et al. BMJ Open 2016;6:e012277. doi:10.1136/bmjopen-2016-012277



8 Open Access

illustrated in figure 1. This trial has been designed
according to the CONsolidated Standards Of Reporting
Trials (CONSORT) statement,30 and is reported accord-
ing to the Standard Protocol Items: Recommendations
for Interventional Trials (SPIRIT) statement,”’ and with
reference to the Template for Intervention Description
and Replication (TIDieR) checklist.”

Participants

Sixty groups (approximately 600 people) of consenting
community-dwelling people aged 60 years and over will
be randomised to either the physical activity and fall pre-
vention intervention (30 groups), or a healthy eating
intervention (30 groups). Groups will be eligible for
inclusion in the trial if they include members who are
predominantly aged 60 years and older, and if they hold

Figure 1 Trial design.

meetings or other events for group members at least
once every 2 months.

People will be eligible for inclusion in the trial if they:
are aged 60+ years; are living in a private dwelling or
retirement village; regularly attend (at least once every
2 months) meetings or other activities at the participat-
ing established community-based group.

Potential participants will be excluded from trial par-
ticipation if they: already meet the Australian Physical
Activity Guidelines for older adults® (operationalised as
150 min of moderate intensity physical activity per week,
assessed using the Incidental and Planned Exercise
Questionnaire (IPEQ) 31y, and have had a fall risk assess-
ment and intervention programme in the past year; have
a cognitive impairment (a diagnosis of dementia or a
Memory Impairment Screen™ score of less than 5); have

Invite participation by community-based groups
of older people through newsletter articles and
researcher presentations
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insufficient English language skills to fully participate in
the programme; have a progressive neurological disease
(eg, Parkinson’s disease); have a medical condition pre-
cluding exercise (eg, unstable cardiac disease); or are
unable to leave the house without physical assistance
from another person. If it is unclear whether a potential
participant meets the eligibility criteria, his/her permis-
sion will be sought to discuss this with a family member,
other carer, or healthcare professional (eg, general
practitioner).

Recruitment and randomisation

Participant recruitment is from two cities in New South
Wales, Australia: metropolitan Sydney, and regional
Orange and surrounds, via direct contact with estab-
lished community-based organisations for seniors, which
started in November 2015. Randomisation and alloca-
tion of a participating group to intervention condition
will take place after all participants within the group
have provided individual consent, and completed the
baseline questionnaires, the assessment of current phys-
ical activity participation, and the setting of
mobility-related goals. To ensure allocation concealment,
group allocation will be determined after baseline data
collection using an automatic phone-based randomisa-
tion service (NHMRC Clinical Trials Centre). The ran-
domisation sequence will be computer generated using
a minimisation algorithm on the basis of the following
stratification variables: rural/ urban group location and
socioeconomic status of the groups, and whether the
group gathering purpose involves physical activity or not.
The research assistants in charge of collecting and enter-
ing all outcome data will be blinded to intervention allo-
cation at both the cluster and individual level
throughout the trial.

Physical activity and fall prevention intervention

Participants in the clusters allocated to the physical activ-

ity and fall prevention intervention (30 groups):

1. Will receive printed materials about increasing phys-
ical activity and preventing falls.

2. Will undergo an initial 2 h physiotherapy session (at
home), in which:

A. The QuickScreen fall risk assessment™ will be
conducted by a health coach with a profes-
sional background in physiotherapy or similar.
This will take ~10 min to complete and will
include assessment of key fall risk factors such
as balance, mobility, vision, medication use and
sensation;

B. A fall prevention and physical activity plan will
be jointly developed by the participant and the
health coach using a motivational interviewing
approach. This will involve goal setting and
developing strategies to maximise motivation
and maintenance of increased physical activity
and strategies to prevent falls;

C. A pedometer-based activity monitor will be pro-
vided by the health coach who will also demon-
strate its use. Participants will be able to choose
either a simple pedometer or a device which is
able to connect to the internet (the Fitbit).
Participants will be encouraged to wear the
pedometer-based activity monitor during
waking hours on a daily basis for the whole
12-month intervention period to record their
daily steps, and provide feedback and motiv-
ation to increase their physical activity partici-
pation. The Fitbit enhanced pedometer is
designed to synchronise wirelessly with com-
puter software to download stored physical
activity information. Participants will be encour-
aged to download and review their own data on
a weekly basis or more often if desired. By
agreeing to participate in this study and choos-
ing to use the Fitbit, participants will also agree
to be bound by the terms and conditions of use
of the Fitbit device which will involve the down-
loading of their physical activity participation
data to the Fitbit website.

3. Participants will receive access to telephone-based
health coaching delivered by the same health coach
who conducts the home visit and implements the
intervention (as detailed above). The health coach-
ing will focus on increasing physical activity and pre-
venting falls. Participants will be encouraged to make
contact with their health coach approximately once a
fortnight for the first 6 months and then on a
monthly basis for the remaining 6 months of the
study. Health coaching will be used to identify bar-
riers and facilitators to physical activity participation,
and to provide education and support to assist parti-
cipants to achieve their physical activity goals. During
the fortnightly telephone contact, health coaches will
also enquire about the circumstances of any falls that
participants may have experienced, and they will
discuss strategies for reducing the risk of future falls.
Intervention participants will also be assisted to find
suitable local exercise opportunities (eg, Tai Chi,
balance and strength training) which will be identi-
fied using the NSW Ministry of Health’s Active and
Healthy online database  (http://www.activeand
healthy.nsw.gov.au/). Access to the health coaching
will cease at the conclusion of the study.

Healthy eating intervention

Participants in the clusters allocated to the nutrition pro-

gramme (n=30 groups) will receive:

1. printed materials about healthy eating;

2. access to a health coaching service that focuses on
healthy eating, through the NSW Ministry of Health
Get  Healthy Information and Coaching Service (Get
Healthy service). Participants will be contacted by the
Get Healthy service approximately once a fortnight for
the first 6 months, and then on a monthly basis for
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the remaining 6 months of the study. During this
time, the participants will be able to set healthy
eating goals and discuss strategies for achieving those
goals with the health coach who is a qualified diet-
itian. Participants will have the option of continuing
to access the publicly available Get Healthy service at
the conclusion of the study if they wish.

Despite the active control, the primary outcomes are
not likely to be influenced by the active nature of the
control intervention. Furthermore, some of the second-
ary outcomes are particularly focused on the active
control intervention (eg, body mass index and eating
habits), which will also allow us to evaluate the impact of
this intervention among older people.

Outcomes

Primary outcomes

The two primary outcomes will be: physical activity level,
expressed as mean counts/min/day, assessed over a
7-day period using a matchbox=sized accelerometer
(ActiGraph GT3X+), measured at 12 months post-
randomisation; and fall rates, recorded with monthly
postal calendars over a period of 12 months.

ActiGraph GT3X+ is an extensively researched acceler-
ometer in the physical activity and public health field,
and has been shown to be a valid instrument.®’
Participants will be instructed to wear the accelerometer
on the right hip, attached via an adjustable elastic belt,
for seven consecutive days during waking hours (except
during water-based activities or bathing). Activity counts
per second will be collected at a sampling frequency of

Intervention description using the Template for Intervention Description and Replication (TIDieR) checklist

Table 1 summarises the contents of both
interventions.

Table 1

1. Brief name The Coaching for Healthy Ageing (CHANGE) trial

2. Why

3. What materials

4. What procedures

5. Who provided

6. How

7. Where
8. When and how
much

9. Tailoring

Physical inactivity and falls in older people are important public health problems. Health conditions that
could be ameliorated with physical activity are particularly common in older people. One in three people
aged 65 years and over fall at least once annually, often resulting in significant injuries and ongoing
disability. These problems need to be urgently addressed as the population’s proportion of older people
is rapidly rising. Good nutrition is also an essential element for maximising health in older age. A large
proportion of Australian adults are not meeting the recommendations of the Australian Dietary
Guidelines in relation to healthy eating.

Participants in the physical activity/fall prevention intervention will receive:

» A printed brochure containing information about fall prevention and increasing physical activity;

» An assessment of their fall risk factors using the QuickScreen fall risk assessment;'®

» A wearable pedometer-based physical activity monitor to give feedback on the amount of daily
physical activity achieved.

Participants in the nutrition intervention will receive:

» A printed brochure containing information about healthy eating.

For the physical activity/fall prevention intervention:

» Telephone-based health coaching will be used to identify barriers and facilitators to physical activity
participation, and to provide education and support to assist participants to reduce their risk of
falling, and to achieve their physical activity goals.

For the nutrition intervention:

» Telephone-based health coaching will be used to identify barriers and facilitators to healthy eating,
and to provide education and support to assist participants to improve their dietary habits.

Health coaches with tertiary qualifications as physiotherapists or exercise physiologists will deliver the

physical activity/fall prevention intervention.

Health coaches with tertiary qualifications as dieticians will deliver the nutrition intervention.

The fall risk assessment and tailored fall prevention and physical activity plan will be delivered during

one face-to-face interview for the physical activity/fall prevention intervention arm. Health coaching for

both intervention arms will be delivered via telephone contact.

The intervention will be delivered to community-dwelling people in Sydney and Orange, NSW, Australia.

» For the physical activity/fall prevention intervention: the face-to-face assessment and interview will
occur at the beginning of the intervention period, and will last for ~2 h. The telephone-based health
coaching will occur after the face-to-face assessment and interview, once every 2 weeks for ~20 min
for a total duration of 6 months, and then on a monthly basis for a further 6 months.

» For the nutrition intervention: The telephone-based health coaching will start at the beginning of the
intervention period and will occur once every 2 weeks for ~20 min for a total duration of 6 months,
and then on a monthly basis for a further 6 months.

» For the physical activity/fall prevention intervention: the fall prevention aspect of the intervention will
be tailored to individual need with reference to the fall risk-assessment results. The physical activity
plan will be tailored to participant goals, current physical ability and preferences.

» For the nutrition intervention: the healthy eating plan will be tailored to participant goals, current
dietary habits and preferences.
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30 Hz and reintegrated to 60 s epochs for data analysis.
The mean counts/min/day ActiGraph (Axis 1) measure
will be computed as the total counts accumulated in a
valid day divided by the wear time of that day. To be con-
sidered as a valid day for analysis, ActiGraph wear time
must include 10 h or more. Periods of 90 min or more
of consecutive zeros (indicating non-use) will be consid-
ered as non-wear time. Accelerometer data will be manu-
ally checked against participant diaries/calendars to
verify wear time, and erroneous data will be excluded
prior to analysis. Physical activity participation will be
assessed at 12 months after participant randomisation,
and ActiGraph data will be extracted by a research assist-
ant who is unaware of group assignment (ie, blinded
outcome assessment).

Falls will be measured on a monthly basis for a
12-month period after randomisation. The internation-
ally recognised fall definition will be used: ‘an unex-
pected event in which the participant comes to rest on
the ground, floor, or lower level, as a result of a loss of
balance’.”® Participants will complete 13 monthly fall
calendars (to account for study starting part-way through
the month), which will be mailed to the research centre
in reply-paid, preaddressed envelopes. If calendars are
not returned, participants will be telephoned to ask
about their fall history for that month. Any fall reported
on the calendars will be followed up with a phone call
to obtain further information about the details and con-
sequences of the fall. This method for collection of fall
data is recommended as best practice by the Prevention
of Falls Network Europe.”

Secondary outcome measures

The secondary outcomes will be: the proportion of fallers;
the proportion of ActiGraph wear time in sedentary, light,
moderate and vigorous physical activity; body mass index,
measured with selfreported height and weight; eating
habits, assessed with questions from the Australian Health
Survey;” mobility-related goal attainment, assessed using
the Goal Attainment Scale;*” quality of life, assessed with
the EQ;E’)D—5L;41 fear of falling, assessed using the short-
form Falls Efficacy Scale International;42 mood, assessed
with the Positive and Negative Affect Schedule;* risk-
taking behaviour, assessed with a 5-item self-report tool;44
well-being, assessed with a 26-item composite scale of well-
being (the COMPAS-W scale);* mobility-related confi-
dence, assessed with the Modified Gait Efficacy Scale;46
self-reported physical activity, assessed with the IPEQ;*
disability, assessed with the WHO Disability Assessment
Schedule II;47 and health and community service use,
assessed using monthly calendars as described above. All
secondary outcomes will be measured at baseline, 3, 6 and
12 months after randomisation, except for the proportion
of fallers (ascertained with monthly fall diaries), goal
attainment and body mass index (measured at 6 and
12 months only) and ActiGraph wear time in sedentary,
light, moderate and vigorous physical activity (measured
at baseline, 6 and 12 months only).

Analysis of outcomes

Accelerometer data will be analysed using ActiLife 6 soft-
ware. Acceptable wear time will be defined as 4 days or
more of 10 h or more per day. To account for correl-
ation among individuals within clusters, all statistical
models will use a generalised estimating equations
approach with an exchangeable correlation structure.
The number of falls per person-year will be analysed
using negative binomial regression models to estimate
the difference in rates between intervention conditions
after 1year (primary outcome). For the continuously
scored primary and secondary outcome measures, linear
regression will be used to assess the effect of group allo-
cation, with their corresponding baseline scores as a cov-
ariate. Log-binomial regression, or a robust Poisson
regression in case of convergence issues will be used to
compare groups on dichotomous outcome measures
(proportion of fallers, proportion meeting physical activ-
ity cut points). Planned subgroup analyses will assess dif-
ferential effects of the intervention by baseline physical
activity levels and history of falls. Secondary analyses
using causal modelling will be conducted to establish
intervention effects in people with greater adherence.

The economic evaluation will take the perspective of
the health and community care funder, and will include
benefits measured in terms of falls prevented, extra
people with increased physical activity and Quality
Adjusted Life Years (QALY) gained. As well as the
healthcare costs outlined above, data will be collected
on the cost to deliver the interventions (staff, training,
capital costs and consumables). Using the mean costs
and the mean health outcomes in each trial arm, the
incremental cost per (1) fall prevented, (2) additional
person with increased activity, (3) additional person with
improved eating habits and (4) QALY gain calculated
from the SF-6D will be compared between intervention
conditions; results will be plotted on a cost-effectiveness
plane. Bootstrapping will be used to estimate a distribu-
tion around costs and health outcomes, and to calculate
the CIs around the incremental cost-effectiveness ratios.
One-way sensitivity analysis will be conducted around key
variables and a probabilistic sensitivity analysis to esti-
mate the joint uncertainty in all parameters. A cost-
effectiveness acceptability curve will be plotted to
provide information about the probability that the inter-
vention is cost-effective, given willingness to pay for each
additional QALY gained.

Analyses will be conducted using the Stata V.13 soft-
ware package. All analyses will be preplanned, con-
ducted while masked to group allocation and will use an
intention-to-treat approach.

Sample size justification

A total of 30 clusters per intervention condition with an
average of 10 individuals in each cluster (ie, 600 partici-
pants) will provide 90% power to detect a 10%
between-group difference in the primary physical activity
outcome at the 5% two-sided significance level. This
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calculation was undertaken in Stata V.13 using the
cluster sampsi command, and assumed a between-group
difference of 23 mean counts/min during wear time, SD
of 120, dropout rate of 20%, 0.6 correlation between
baseline and final measures and an intracluster correl-
ation (ICC) of 0.01. The estimates of mean accelerom-
eter counts per minute were taken from a large sample
of accelerometer data.’® The 60 clusters will provide
80% power to detect as significant, at the 5% two-sided
significance level, a 30% lower rate of falls in interven-
tion group participants than control participants
(IRR=0.67), that is, the primary falls outcome. For this
calculation, we used PASS V.14 (Power Analysis and
Sample Size) Software (2015, NCSS, LLC, Kaysville,
Utah, USA) and coefficients from previous studies: over-
dispersion in the negative binomial regression model
was assumed to be 0.65 based on a previous trial. We
assumed: a control group rate of falls of 0.06 per person-
month over the follow-up period, as this was the rate in
a study of a similar population; a design effect of 1.09
with an ICC of 0.01; and withdrawal of six clusters. An
average follow-up period of 11 months was used to
account for loss to follow-up. This sample size is also
expected to be sufficient to detect between-condition
differences in the order of 10-15% for the secondary
outcome measures.

Data management

Participant data will be collected by written survey ques-
tionnaires posted to participants, and by face-to-face
physical assessments for those participants allocated to
the physical activity/fall prevention intervention. To
ensure confidentiality, the final dataset will contain rei-
dentifiable information only. Demographic information
linking the participant to the data will be stored on a
separate file. All data will be entered onto a password
protected database and maintained on a firewall pro-
tected local network server at The George Institute for
Global Health. Paper files will be stored in a locked
filing cabinet in the Chief Investigators office. Access to
all data will be limited to authorised study staff. All publi-
cations associated with the results of the study will
involve deidentified data, so participant confidentiality
will be maintained.

Data monitoring

The Research Manager will be notified within 12 h of
any research staff member witnessing or becoming
aware of a participant reporting an adverse event.
Participants will also be asked about the occurrence of
adverse events in the questionnaires completed at 3, 6
and 12 months postrandomisation. A Data and Safety
Monitoring Board (DSMB), independent from the study
sponsor and competing interests, will be convened to
monitor serious adverse events (SAE), in order to
ensure the safety of participants. If an SAE occurs, the
Research Manager will notify the DSMB Chair within
48 h.

ETHICS AND DISSEMINATION

The trial protocol has been approved by the Human
Research Ethics Committee at The University of Sydney,
Sydney, Australia (approval number 2015/517). The
results of this trial will be disseminated via peer-reviewed
journal articles, presentations at international confer-
ences and participant newsletters.

DISCUSSION

This trial is highly significant given the dual importance
of falls and inactivity for older individuals and health-
care systems. It will provide rigorous direct evidence
about the effectiveness and cost-effectiveness of a
healthy ageing programme targeting falls and inactivity
among older people. It will also provide evidence of the
effectiveness and cost-effectiveness of a programme
involving nutrition information and health coaching for
improving eating habits among older people. This trial
addresses key knowledge gaps and will enable healthcare
funders to decide whether the benefits of these prevent-
ive programmes outweigh their costs.

The results of this trial are likely to translate into tan-
gible benefits for the community in terms of reduced
fall-related injuries and the multitude of health pro-
blems associated with physical inactivity and poor nutri-
tion, and thus, reduced demand for health and
community services. If proven effective, this trial will
provide a model for two healthy ageing strategies which
could be directly implemented within health services.

Author affiliations

"The George Institute for Global Health, Sydney Medical School, The
University of Sydney, Sydney, New South Wales, Australia

2Sydney School of Public Health, Sydney Medical School, The University of
Sydney, Sydney, New South Wales, Australia

3School of Science and Health, Western Sydney University, Sydney, New
South Wales, Australia

“Faculty of Arts and Business, University of the Sunshine Coast, Sippy
Downs, Queensland, Australia

5School of Biomedical Sciences, Charles Sturt University, Orange, New South
Wiales, Australia

SNeuroscience Research Australia, University of New South Wales, Randwick,
New South Wales, Australia

"Northern Clinical School, Sydney Medical School, The University of Sydney,
Sydney, New South Wales, Australia

8Department of Aged Care, Royal North Shore Hospital, Sydney, New South
Wiales, Australia

9Charles Perkins Centre, The University of Sydney, Sydney, New South Wales,
Australia

Twitter Follow Anne Tiedemann at @AnneTiedemanni

Contributors AT and CS conceived of the study. All authors contributed to the
study design and implementation methods. AT is the study manager at the
Sydney site and JW is the study manager at the Orange site. AT, CS and JMS
will conduct the primary statistical analyses. All authors contributed to
refinement of the study protocol and approved the final manuscript.

Funding This trial is funded by the National Health and Medical Research
Council of Australia (APP1083495). Authors A Tiedemann, A Tong, SR Lord
and C Sherrington receive salary funding from National Health and Medical
Research Council of Australia Fellowships.

Competing interests None declared.

Tiedemann A, et al. BMJ Open 2016;6:6012277. doi:10.1136/bmjopen-2016-012277 7


http://twitter.com/AnneTiedemann1

Open Access 8

Ethics approval University of Sydney Human Research Ethics Committee. 23. Heath GW, Parra DC, Sarmiento OL, et al. Evidence-based
. o . . intervention in physical activity: lessons from around the world.

Provenance and peer review Not commissioned; peer reviewed for ethical Lancet 2012;380:272—-81.

and funding approval prior to submission. 24. Kang M, Marshall SJ, Barreira TV, et al. Effect of pedometer-based

Open Access This is an Open Access article distributed in accordance with 28‘53'%:gitg‘f},{;f”tewe”t"’"s' a meta-analysis. fies Q Exerc Sport

the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, 25. Case MA, Burwick HA, Volpp KG, et al. Accuracy of smartphone

which permits others to distribute, remix, adapt, build upon this work non- applications and wearable devices for tracking physical activity data.

commercially, and license their derivative works on different terms, provided o ZAg/t’/: |_23?n1 553:85;3620‘:—8515 istics.. 8146.0—Household s of

Iy : : ; : . . . ustrali ureau istics.. .0—Hou u

the olrlgmal work is prqperly cited and the use is non-commercial. See: http:// information technology, Australia, 2010—11. Canberra: ABS, 2011.

creativecommons.org/licenses/by-nc/4.0/ 27. Tiedemann A, Paul S, Ramsey B, et al. What is the effect of a
combined physical activity and fall prevention intervention enhanced
with health coaching and pedometers on older adults’ physical
activity levels and mobility-related goals? BMC Public Health

REFERENCES 2015;15:447.

1. Lee IM, Shiroma EJ, Lobelo F, et al. Effect of physical inactivity on 28. Tiedemann A, Hassett L, Sherrington C. A novel approach to the
major non-communicable diseases worldwide: an analysis of burden issue of physical inactivity in older age. Prev Med Rep
of disease and life expectancy. Lancet 2012;380:219-29. 2015;2:595-7.
2. Murray CJL, Vos T, Lozano R, et al. Disability-adjusted life years 29. DiGuiseppi CG, Thoreson SR, Clark L, et al. Church-based social
(DALYs) for 291 diseases and injuries in 21 regions, 1990-2010: marketing to motivate older adults to take balance classes for fall
a systematic analysis for the Global Burden of Disease Study 2010. prevention: Cluster randomized controlled trial. Prev Med
Lancet 2012;380:2197-223. 2014;67:75-81.
3. Australian Institute of Health and Welfare. Australia’s Health 2012. 30. Schulz KF, Altman DG, Moher D. the CONSORT group. CONSORT
Australia’s Health no. 13. Cat. no. AUS 156. Canberra: AIHW, 2012. 2010 statement: updated guidelines for reporting parallel group
4. Bauman A, Merom D, Bull FC, et al. Updating the Evidence for randomised trials. BMC Med 2010;8:18.
Physical Activity: Summative Reviews of the Epidemiological 31. Chan AW, Tetzlaff JM, Altman DG, et al. SPIRIT 2013 statement:
Evidence, Prevalence, and Interventions to Promote “Active Aging”. defining standard protocol items for clinical trials. Ann Intern Med
Gerontologist 2016;56:5S268-80. 2013;158:200-7.
5.  World Health Organization. World report on ageing and health. 2015. 32. Hoffman TC, Glasziou PP, Boutron |, et al. Better reporting of
6. Australian Bureau of Statistics. Population projections Australia 2006 interventions: template for intervention description and replication
to 2101. Cat no 32220. Canberra: Australian Bureau of Statistics, (TIDieR) checklist and guide. BMJ 2014;348:91687.
2008. 33. Commonwealth Department of Health. Australia’s Physical Activity
7. National Health and Medical Research Council. Australian dietary and Sedentary Behaviour Guidelines. Canberra, Australia: Australian
guidelines. Canberra: National Health and Medical Research Government Department of Health, 2014.
Council, 2013. 34. Delbaere K, Hauer K, Lord SR. Evaluation of the incidental and
8. Mak TN, Caldeira S. The role of nutrition in active and healthy planned exercise questionnaire (IPEQ) for older people. Br J Sports
ageing. Luxembourg: Publications Office of the European Union: Med 2010;44:1029-34.
EUR 26666 EN—Joint Research Centre—Institute for Health and 35. Lipton RB, Katz MJ, Kuslansky G, et al. Screening for dementia by
Consumer Protection, 2014. telephone using the memory impairment screen. J Am Geriatr Soc
9. Inzitari M, Doets E, Bartali B, et al. Nutrition in the age-related 2003;51:1382-90.
disablement process. J Nutr Health Aging 2011;15:599-604. 36. Tiedemann A, Lord SR, Sherrington C. The development and

10. Australian Bureau of Statistics Bulletin Australian Health Survey: validation of a brief performance-based fall risk assessment tool for
Nutrition First Results—Foods and Nutrients, 2011-12, Cat. no use in primary care. J Gerontol A Biol Sci Med Sci
4364.0.55.007. 2014. 2010;65:896—-903.

11.  Sherrington C, Tiedemann A, Fairhall N, et al. Exercise to prevent 37. Plasqui G, Westerterp KR. Physical activity assessment with
falls in older adults: an updated meta-analysis and best practice accelerometers: an evaluation against doubly labeled water. Obesity
recommendations. N S W Public Health Bull 2011;22:78-83. (Silver Spring) 2007;15:2371-9.

12. lliffe S, Kendrick D, Morris R, et al. Promoting physical activity in 38. Lamb SE, Jorstad-Stein EC, Hauer K, et al., Prevention of Falls
older people in general practice: ProAct65+ cluster randomised Network Europe and Outcomes Consensus Group. Development of
controlled trial. Br J Gen Pract 2015;65:e731-8. a common outcome data set for fall injury prevention trials: the

13. Lawton BA, Rose SB, Elley CR, et al. Exercise on prescription for Prevention of Falls Network Europe consensus. J Am Geriatr Soc
women aged 40-74 recruited through primary care: two year 2005;53:1618-22.
randomised controlled trial. BMJ 2008;337:a2509. 39. Australian Bureau of Statistics. Australian Health Survey. Secondary

14. Ebrahim S, Thompson PW, Baskaran V, et al. Randomized Australian Health Survey 2011-2013. http://www.abs.gov.au/
placebo-controlled trial of brisk walking in the prevention of australianhealthsurvey (accessed 17 Dec 2015).
postmenopausal osteoporosis. Age Ageing 1997;26:253-60. 40. Kiresuk TJ, Sherman RE. Goal attainment scaling: a general method

15.  Brown WJ, Burton NW, Heesch KC. Physical activity and health in mid for evaluating comprehensive community mental health programs.
age and older women. Canberra: The Office for Women, Department Community Ment Health J 1968;4:443-52.
of Families, Community Services, and Indigenous Affairs, 2007. 41. Herdman M, Gudex C, Lloyd A, et al. Development and preliminary

16. Jefferis BJ, Merom D, Sartini C, et al. Physical activity and falls in testing of the new five-level version of EQ-5D (EQ-5D-5L). Qual Life
older men: the critical role of mobility limitations. Med Sci Sports Res 2011;20:1727-36.

Exerc 2015;47:2119-28. 42. Kempen GlI, Yardley L, Van Haastregt JC, et al. The Short FES-I:

17. Klenk J, Kerse N, Rapp K, et al. Physical activity and different a shortened version of the falls efficacy scale-international to assess
concepts of fall risk estimation in older people—results of the fear of falling. Age Ageing 2008;37:45-50.

ActiFE-Ulm Study. PLoS ONE 2015;10:e0129098. 43. Watson D, Clark L. Manual for the positive and negative affect

18. Eakin EG, Lawler SP, Vandelanotte C, et al. Telephone interventions schedule: expanded form. lowa City (IA): University of lowa, 1994.
for physical activity and dietary behavior change: a systematic 44. Kwan MM, Tsang WW, Lin SI, et al. Increased concern is protective
review. Am J Prev Med 2007;32:419-34. for falls in Chinese older people: The chopstix fall risk study.

19. Lichtenstein E, Glasgow RE, Lando HA, et al. Telephone counseling J Gerontol A Biol Sci Med Sci 2013;68:946-53.
for smoking cessation: rationales and meta-analytic review of 45. Gatt JM, Burton KLO, Schofield PR, et al. The heritability of
evidence. Health Educ Res 1996;11:243-57. wellbeing or mental health defined using COMPAS-W, a new

20. Allen KD, Oddone EZ, Coffman CJ, et al. Telephonebased composite measure of wellbeing. Psychiatry Res 2014;219:204—13.
self-management of osteoarthritis: a randomized trial. Ann Intern 46. Newell AM, VanSwearingen JM, Hile E, et al. The Modified Gait
Med 2010;153:570-9. Efficacy Scale: establishing the psychometric properties in older

21. Castro CM, King AC. Telephone-assisted counseling for physical adults. Phys Ther 2012;92:318-28.
activity. Ex Sports Sci Rev 2002;30:64-8. 47. World Health Organization. Measuring Health and Disability: Manual for

22. O’Hara BJ, Phongsavan P, Venugopal K, et al. Effectiveness of WHO Disability Assessment Schedule — WHODAS 2.0 WHO, 2010.
Australia’s Get Healthy Information and Coaching Service: 48. Hagstrdomer M, Troiano RP, Sjéstréom M, et al. Levels and patterns
translational research with population wide impact. Prev Med of objectively assessed physical activity--a comparison between
2012;55:292-8. Sweden and the United States. Am J Epidemiol 2010;171:1055-64.

8 Tiedemann A, et al. BMJ Open 2016;6:e012277. doi:10.1136/bmjopen-2016-012277


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://dx.doi.org/10.1016/S0140-6736(12)61689-4
http://dx.doi.org/10.1093/geront/gnw031
http://dx.doi.org/10.1007/s12603-011-0053-1
http://dx.doi.org/10.1071/NB10056
http://dx.doi.org/10.3399/bjgp15X687361
http://dx.doi.org/10.1136/bmj.a2509
http://dx.doi.org/10.1093/ageing/26.4.253
http://dx.doi.org/10.1249/MSS.0000000000000635
http://dx.doi.org/10.1249/MSS.0000000000000635
http://dx.doi.org/10.1371/journal.pone.0129098
http://dx.doi.org/10.1016/j.amepre.2007.01.004
http://dx.doi.org/10.1093/her/11.2.243
http://dx.doi.org/10.7326/0003-4819-153-9-201011020-00006
http://dx.doi.org/10.7326/0003-4819-153-9-201011020-00006
http://dx.doi.org/10.1097/00003677-200204000-00004
http://dx.doi.org/10.1016/j.ypmed.2012.07.022
http://dx.doi.org/10.1016/S0140-6736(12)60816-2
http://dx.doi.org/10.1080/02701367.2009.10599604
http://dx.doi.org/10.1001/jama.2014.17841
http://dx.doi.org/10.1186/s12889-015-1380-7
http://dx.doi.org/10.1016/j.pmedr.2015.07.008
http://dx.doi.org/10.1016/j.ypmed.2014.07.004
http://dx.doi.org/10.1186/1741-7015-8-18
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://dx.doi.org/10.1136/bmj.g1687
http://dx.doi.org/10.1136/bjsm.2009.060350
http://dx.doi.org/10.1136/bjsm.2009.060350
http://dx.doi.org/10.1046/j.1532-5415.2003.51455.x
http://dx.doi.org/10.1093/gerona/glq067
http://dx.doi.org/10.1038/oby.2007.281
http://dx.doi.org/10.1038/oby.2007.281
http://www.abs.gov.au/australianhealthsurvey
http://www.abs.gov.au/australianhealthsurvey
http://dx.doi.org/10.1007/BF01530764
http://dx.doi.org/10.1007/s11136-011-9903-x
http://dx.doi.org/10.1007/s11136-011-9903-x
http://dx.doi.org/10.1093/ageing/afm157
http://dx.doi.org/10.1093/gerona/gls338
http://dx.doi.org/10.1016/j.psychres.2014.04.033
http://dx.doi.org/10.2522/ptj.20110053
http://dx.doi.org/10.1093/aje/kwq069

	Health coaching and pedometers to enhance physical activity and prevent falls in community-dwelling people aged 60 years and over: study protocol for the Coaching for Healthy AGEing (CHAnGE) cluster randomised controlled trial
	Abstract
	Introduction
	Methods and analysis
	Trial design
	Participants
	Recruitment and randomisation
	Physical activity and fall prevention intervention
	Healthy eating intervention
	Outcomes
	Primary outcomes
	Secondary outcome measures

	Analysis of outcomes
	Sample size justification
	Data management
	Data monitoring

	Ethics and dissemination
	Discussion
	References


