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ABSTRACT

Introduction Physical activity is an integral part of
healthy ageing, yet the majority of older adults 65+
years are not sufficiently active. Web-based physical
activity interventions hold much promise to reach older
adults. Preliminary evidence suggests that web-based
interventions with tailored advice and Fitbits may be well
suited for older adults.

Methods and analysis This study aims to test the
effectiveness of ‘Active for Life’, a 12-week computer-
tailored web-based physical activity intervention using
Fitbits for older adults. We will recruit 300 participants
who will be randomly assigned to one of three trial arms:
(1) web-based physical activity intervention with tailored
advice only, (2) web-based physical activity intervention
with tailored advice and Fitbit or (3) a wait-list control. The
primary outcome, objective moderate to vigorous physical
activity (MVPA) and secondary outcomes of objective
sedentary behaviour, objective sleep, quality of life, social
support, physical function and satisfaction with life will
be assessed at baseline and week 12. The secondary
outcomes of self-reported physical activity, sitting time
and sleep will be assessed at baseline, week 6, 12 and
24. Website usability and participant satisfaction will be
assessed at week 12 and website usage and intervention
fidelity will be assessed from week 1 to 24. Intention-to-
treat linear mixed model analyses will be used to test for
group (tailoring only, tailoring +Fitbit, control) differences
on changes in the main outcome, MVPA and secondary
outcomes. Generalised linear models will be used to
compare intervention groups (tailoring only, tailoring
+Fitbit) on website usability, participant satisfaction,
website usage and intervention fidelity.

Ethics and dissemination The study has received
ethics approval from the Central Queensland University
Human Research Ethics Committee (H16/12-321). Study
outcomes will be disseminated through peer-reviewed
publications and academic conferences and used to
inform improvements and dissemination of a tailored,
web-based physical activity intervention for adults 65+
years.

Trial registration number Australian and New Zealand
Clinical Trials Registry Number: ACTRN12618000646246

,! Jannique GZ van Uffelen,? Stephanie Schoeppe,’
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Strengths and limitations of this study

» This study addresses a need for affordable physi-
cal activity interventions targeting large numbers of
older adults.

» This will be the first study to evaluate a web-based
physical activity intervention with tailored advice and
Fitbit integration developed for adults 65+ years.

» Objective behavioural outcomes will be used to eval-
uate intervention effectiveness.

» Frequent contact with researchers may limit gener-
alisability of findings to dissemination of the inter-
vention in the ‘real world’.

INTRODUCTION

Physical activity improves physical and mental
health and reduces the risk of cardiovascular
and other chronic diseases including diabetes
and cancer." ® Physical activity also has specific
benefits for older adults including improved
mobility and function and a reduced risk of
cognitive decline and falls.” Active older adults
65 years and over are estimated to have a 22%
lower risk of mortality than inactive older
adults." Over 70% of older Australians do not
meet the physical activity recommendations.”
Inactivity is costing Australia $13.8billion per
year and the costs of inactivity increase with
age.! Australia has an ageing population and
the number of adults 65+ years is expected to
rise from 3.8 million to 8.8 million by 2057,
leading to a rise in healthcare costs from
4.9% 10 9.6% GDP.”

Web-based physical activity interventions
are effective at changing behaviour in middle-
aged adults, and they have the potential to
reach large numbers of participants at low
cost.”® Older adults 65+ years are the fastest
growing age group of internet users, with
79% of them already connected,” and 85%
of older internet users going online at least
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once a day.” A number of studies have found web-based
physical activity interventions to be effective in older
adults.'” This includes a web-based intervention with
self-monitoring and personal e-coaching in adults 60-70
years'' and a web-based intervention with physical activity
education for workers over 50.!2 However, most of these
studies used existing interventions which were not specif-
ically targeted to older adults and include adults younger
than 65 years."”

Providing personally relevant physical activity advice
is important for older adults due to wide differences
in health and physical activity.” Web-based personally-
tailored interventions deliver highly individualised advice
by using an expert system (using IF-THEN algorithms;
eg, IF not active, THEN provide feedback to increase
activity levels) that automatically selects relevant feedback
messages from a large database in response to partici-
pants’ answers to brief online questionnaires.® Advice
can be tailored to participants’ demographics, health
status, activity levels and other factors. A study conducted
by Ammann et al” found that a web-based physical
activity programme with tailored advice was more effec-
tive at increasing physical activity in adults over 60 years
compared with adults under 60 years. This demonstrates
the suitability of tailored physical activity advice for older
adults, however, despite tailored advice being consistently
shown to be effective,” intervention effects are relatively
small."*

Activity trackers (eg, Fitbit) which objectively measure
physical activity have become popular for personal
use and can improve the accuracy and credibility of
tailored advice.”” Vandelanotte ¢t al'> demonstrated
improved effectiveness of a web-based tailored inter-
vention in middle-aged adults when the personal advice
was based on Fitbit activity tracker data compared with
traditional self-reported physical activity. Older adults
are less likely to have used an activity tracker compared
with younger adults'®; however, rates of activity tracker
use are increasing in older adults and older adults use
them for longer than their younger counterparts.'” It
is currently unknown whether tailored advice based on
integrated activity tracker data would improve the cred-
ibility and effectiveness of tailored advice as compared
with advice based on self-reported physical activity in
older adults.

Therefore, the firstobjective of this 3-group randomised
trial is to determine the changes in objectively measured
moderate to vigorous physical activity (MVPA) of
participants assigned to a web-based computer-tailored
physical activity programme for older adults (with and
without activity tracker integration) compared with a
control group. The second objective is to determine
changes in objectively measured MVPA of participants
assigned to a web-based computer-tailored physical
activity programme for older adults with Fitbit integra-
tion compared with participants assigned to a web-based
computer-tailored physical activity programme without
Fitbit integration.

METHODS

Procedures and participants

Recruitment

Participants will be recruited in Rockhampton
(Regional Queensland, Australia), Bundaberg (Regional
Queensland Australia) and Adelaide (Metropolitan
South Australia, Australia), through flyers, posters,
notices in newsletters, word of mouth, Facebook posts,
Facebook advertisements (figure 1) and email lists (eg,
CQUniversity staff, CQUniversity alumni, former 10000
Steps members). Prospective participants will be directed
to a website (figure 2) with a summary of the study and a
detailed participant information form. A ‘sign up’ button
will take prospective participants to an online screening
questionnaire.

Eligibility criteria

Eligible participants will be over 65 years of age, not
meeting the physical activity recommendations of 30 min
of physical activity on 5 days a week, be able to attend a
baseline and follow-up session at one of the project offices,
have easy access to a computer, tablet or smartphone with
internet connection and feel confident using the internet
to do basic tasks. Prospective participants will be deemed
ineligible if they are currently participating in a physical
activity programme or have used an activity tracker (eg,
Fitbit, Garmin, pedometer) in the last 12 months. These
criteria will each be assessed via a single question with yes
or no response options. Participants will also be asked
to complete the Physical Activity Readiness Question-
naire (PARQ)'® as part of the screening questionnaire to
ensure they do not have any conditions preventing them
from safely increasing their physical activity. Those who
do not pass the PARQ will be asked to confirm via a single
question that they have obtained medical clearance from
their general practitioner (GP) to increase their phys-
ical activity before participating. Eligible participants will
receive an automatic message at the end of the screening
questionnaire that they will be contacted by a researcher
to sign them up to the project and ineligible participants
will receive an automatic message explaining why they are
not eligible.

Data collection

Eligible participants will be asked to complete an online
consent form and four research questionnaires at base-
line, week 6, 12 and 24. All participants will be posted a
GT9X wrist-worn accelerometer to wear for seven consec-
utive days including when sleeping and showering (but
not swimming) at baseline and week 12. The accelerom-
eter will collect data on the primary outcome measure,
objective physical activity behaviour as well as objective
sedentary behaviour and sleep. A log sheet will also be
posted to participants for them to record accelerometer
wear time and sleep and wake times. Participants will
be required to attend a face-to-face appointment with a
research officer at baseline and week 12 where they will
return their accelerometer and log sheet. Participants
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Figure 1

who have not finished the baseline questionnaire will be
asked to complete it during the baseline appointment.

Randomisation

After completing all baseline assessments, participants
will be randomly assigned by a research officer to one of
the intervention groups (Tailoring-only, Tailoring +Fitbit,
Waitlist Control) using computer automated block rando-
misation (block size=15) with a 1:1:1 ratio. Participant
randomisation will be stratified by age (under 75, over 75)
and gender (male, female) to ensure equal distribution
of age and gender across groups. All research officers will
randomise participants and guide them through the inter-
vention they are allocated to during the baseline appoint-
ment. Therefore, neither participants or research officers
will be blinded to group allocation. Participants from both
intervention groups will be given access and log-in details
to the intervention, ‘Active for Life’ and shown through the

Example of Facebook advertisement. Source: Facebook ads manager (facebook.com/adsmanager).

website. The tailoring +Fitbit participants will also be given
a Fitbit, shown how to sync it to the website and asked to
wear it to track their activity during the entire 12week inter-
vention. The first intervention module will be available to
Tailoring-only participants immediately after the baseline
appointment as they can self-report their activity from the
prior week. However, the tailoring +Fitbit participants will
receive access to the first module a week after the base-
line appointment so that their Fitbit can collect a week of
physical activity data prior to the accessing and completing
the first intervention module. Wait-list control participants
will be given access to the intervention after all outcome
measures are collected (week 24).

Ethical considerations

Participants will receive up to three reminder emails if
they do not complete the research questionnaires within
the allocated time frame. If the questionnaires are still not
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Figure 2 Active for life landing page. Source: active for life intervention website (www.activeforlife.net.au).

completed participants will be offered $A20 to complete
it. Participants who comply with all study procedures
will receive $A50. Participants can remain in the trial if
they missed an outcome measure or have not completed
intervention modules. If participants choose to withdraw
from the trial their previously collected data will remain
in the trial data set unless they request to have it removed.
Recruitment and data collection will be managed by five
research officers. Annual ethics reports will be submitted
to the committee and participants will be given details
of the ethics committee to report any adverse outcomes.
Modifications to trial protocols will be reported to the
ethics committee and trial registry. Individually identifi-
able data will be stored on password-protected computers
accessible by study authors. The data will be saved in
non-identifiable format for use of other investigators and
storage post study completion. See figure 3 for a flow
chart of the study design.

Patient and public involvement

We did not involve patients or public in the design,
conduct or reporting of the research. However, six focus
groups were conducted with a total of 46 adults 65+
yearsto inform the development of the Active for Life
intervention.

Intervention

Participants in both intervention groups will receive
access to a 12-week web-based computer-tailored physical
activity intervention, Active for Life (see figure 4). Active
for Life was based on the ‘My Activity Coach’ intervention
which is effective in inactive middle-aged adults.®* The
intervention was updated based on findings from focus
groups investigating the perceptions and preferences of
web-based physical activity interventions in adults 65+
years. This included adding sections on the physical
activity guidelines for older adults, strength and balance
exercises and exercising with illnesses and injury.'
Existing sections including benefits, barriers, self-efficacy,
active lifestyles and action planning were modified to be
relevant and engaging to adults 65+ years. Active for Life
includes six modules released bi-weekly pending prior
module completion. The modules provide participants
with personalised physical activity advice based on their
responses to a brief survey on their personal character-
istics (eg, health status, body mass index) and psychoso-
cial correlates of physical activity (eg, self-efficacy, social
support) at the start of each module. The advice is auto-
matically selected from a database using IF-THEN algo-
rithms (eg, IF inactive THEN provide advice to increase
physical activity). Figure 5 and online supplementary
File 1 show the format of the advice and advice content
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Figure 3 Flow chart of study design.

that a participant may receive. Participants will be sent
up to three reminder emails at 2-day intervals when each
module becomes available. Participants who miss or
complete a module late can catch up and still complete
the intervention in 12weeks.

The tailored modules are based on the theory of planned
behaviour® and social cognitive theory21 and as such
target participants’ attitudes (eg, benefits and barriers),
outcome expectancy, self-efficacy, social support and
subjective norms (eg, activity levels of friends) for phys-
ical activity. The use of evidence-based behaviour change
techniques (ie, goal setting, self-monitoring, action plan-
ning, prompts and cues, rewards and relapse prevention)
is also integrated into the intervention.””> Furthermore,
instruction on physical activity recommendations, safety

when exercising, sedentary behaviour and incidental
activity are covered (see table 1).

The only difference between intervention groups is
that the Tailoring-only participants will self-report their
physical activity as part of each modules’ survey and the
Tailoring +Fitbit participants’ physical activity data will
be recorded via their Fitbit device and synced with the
website through a single button to automatically prefill the
physical activity survey questions. As such, the number of
minutes of light, moderate and vigorous physical activity
the participant completed in the previous week will be
collected from the Fitbit. The Fitbit Flex will be provided
to the Tailoring +Fitbit participants. The Flex model does
not have a display except for five LED lights which indi-
vidually light up for every 2000 steps taken in a day.

Alley S, et al. BMJ Open 2019;9:6033305. doi:10.1136/bmjopen-2019-033305
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Figure 4 Active for life dashboard. Source: active for life intervention website (www.activeforlife.net.au).

The Active for Life intervention includes an action plan-
ning tool where participants are guided in completing
two action plans (weeks 2 and 4) of their physical activity
for the following fortnight. This includes the what, where,
when, duration and companions for the planned physical
activity. An exercise library is also provided for partici-
pants who want to follow a programme of strength, flexi-
bility and balance training exercises. A 4-week beginners
programme and a 4-week intermediate programme are
available. Participants can view and/or print a descrip-
tion, frequency and duration of the exercises and if
interested can follow a link to an external website (www.
physiapp.com) to view videos illustrating the exercises.

Measures

Wrist-worn ActiGraph GT9X Accelerometers will be used to
objectively track physical activity, sedentary behaviour
and sleep. At baseline and week 12, participants will be
asked to wear the accelerometer on their non-dominant
wrist for seven consecutive 24-hour days including when
sleeping and showering. Participants will be asked to log
their accelerometer wear time and sleep and wake times
on a log sheet. Participants will be asked to take off the
device for swimming and to record the activity in their
log book. Acceleration will be recorded at 30 Hz. When
calculating the physical activity data, valid wear time will

be defined as at least 16 hours each day on a minimum
of 5 days. Non-wear time will be calculated using a previ-
ously reported algorithm.”® Euclidean norm minus One
values expressed as milligravity (mg) and averaged over
5s epochs will be used to record acceleration. Light,
moderate and vigorous physical activity will be classi-
fied as 230, 2100 and>400 mg, respectively.24 * Sedentary
behaviour will be classified as <30 mg. Sleep analysis will
be guided by the sleep log. Accelerometer data will be
processed using the GGIR package in R. ActiGraph moni-
tors are valid compared with other activity monitors.*®

Demographic factors will be collected via a question-
naire at baseline. These are gender, age, marital status
(single, widowed, divorced, separated, married, de facto),
English as main language (yes/no), education (none,
preschool, primary school, secondary school, technical
college, university), years of education, residential loca-
tion (city, town, rural area), postcode, height, weight,
work status (unemployed, retired, student, home duties,
casual, part-time, full time), work type (white collar, blue
collar, professional), pretax household income (none—
5000+ perweek) and current health diagnoses (eg, osteo-
porosis, diabetes).

Internet and technology use will be measured at base-
line. Three items adapted from Blank and Groselj27 will
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Figure 5 Active for life tailored advice. Source: active for life intervention website (www.activeforlife.net.au).

assess how frequently participants use the internet with
seven response options from ‘never’ to ‘most of the
day’, average length of each session of internet use and
internet connection speed with five response options
from ‘very slow’ to ‘very fast’. Four items based on past
research® will be used to assess how often participants
use a computer, smart phone, tablet and/or social media
with three response options from ‘a few times a month’ to
‘a few times a day’.

Internet self-efficacy will be assessed using the Internet
Self-Efficacy Scale. The scale includes nine items of tasks
related to internet use (eg, using the internet to gather
data) which participants are asked to rate on a 7-point
Likertscale from ‘strongly agree’ (7) to ‘strongly disagree’
(1). Higher scores indicate higher internet self-efficacy.
The scale is reliable and validated against internet use
and experience.”

Interest in physical activity interventions will be assessed
at baseline using four items based on past research.”
Participants will be asked if they are interested in using an
activity monitor, how often they would like to use it and
the type of monitor they would prefer to use (eg, advanced
tracker or pedometer). Participants will also be asked to
indicate using a check list if they would be interested in
five physical activity intervention types including online,

smart phone application, one-on-one programme, group-
based programme and/or paper-based programme.

Participants’ total physical activity will be measured
through the Active Australia Survey at baseline, week 6,
12 and 24. The 8-item survey assesses participants’ time
spent in walking, moderate intensity activity and vigorous
intensity activity over the past week. Total physical activity
will be calculated by summing the time spent walking,
time spent in moderate intensity activities and the time
spent in vigorous activities weighted by two according to
manual instructions.” The survey has a good test-retest
reliability (intraclass coefficient=0.64)°" and is validated
against pedometer step counts in older adults (r=0.42).%

Participation in strength, balance and flexibility activi-
ties will be recorded at baseline, week 6, 12 and 24. Partic-
ipants will be asked to report the number of sessions,
number of exercises and number of repetitions for
strength activities in the last week. Participants will also
be asked to report the number of sessions of balance and
flexibility activities of at least 30 min duration in the last
week.

Sitting time will be measured through the Workplace
Sitting Questionnaire at baseline, week 6, 12 and 24. The
questionnaire measures minutes of sitting time per week
during work, television viewing, computer-use outside

Alley S, et al. BMJ Open 2019;9:6033305. doi:10.1136/bmjopen-2019-033305

7


www.activeforlife.net.au

Open access

Table 1_Gontent of e s sessons of Actveforbitel

Theoretical constructs

Module Topic Tailoring variables targeted* BCTst

Session 2 Physical activity change Physical activity at Attitudes Feedback and barrier
session 1 and 2 identification/problem

Existence of barrier solving
Strength Current strength (type,  Attitudes Instruction, feedback

number of sessions,
exercises and reps)

Balance and flexibility Current number of Attitudes Instruction, feedback
balance and flexibility
sessions
Goal setting Past goals set and met  Outcome expectancies  Goals
Smart goals Knowledge and Goals
experience setting smart
goals
Action planning None Action plans
Goal setting examples  Current physical activity Goals, action plans

Session 4 Physical activity change Physical activity Attitudes Feedback and barrier
including strength, identification/problem
balance and flexibility at solving

session 3 and 4
Existence of barrier

Action plan Whether action plan was Action plan, feedback
met
Creating an active Current activity in Instruction, prompts and
lifestyle (incidental garden, work and for cues
activity). transport
Social support Activity levels and Subjective norms, social Social comparison
support of friends support
Continued

(-]
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Table 1 Continued

Theoretical constructs

Module Topic Tailoring variables targeted* BCTst
Session 5 Physical activity change Physical activity Attitudes Feedback and barrier
including strength, identification/problem
balance and flexibility at solving
session 4 and 5
Existence of barrier
Changes in self-efficacy Self-efficacy at session  Self-efficacy Feedback
for physical activity 3and 5
Sedentary behaviour Sedentary behaviour at Feedback
changes session 3 and 5
Positive thinking Internal vs external and  Attitudes
positive vs negative
perception of physical
activity behaviour
Rewards Current use of rewards Rewards
Session 6 Physical activity change Physical activity Feedback

over the programme

including strength,

balance and flexibility
over the programme

Habits
Staying active
session 1 and 6

Past habit behaviour
Physical activity at

Prompts and cues
Relapse prevention

*Theoretical constructs of the Theory of Planned Behaviour and Social Cognitive theories.

+BCTs of Michie et al.??
BCT, Behaviour Change Techniques.

work, transport and other leisure-time activities on work
and non-workdays. Average daily sitting in each domain
and average total daily sitting will be calculated for work
and non-work days. This will be multiplied by the number
of work and non-work days respectively, divided by seven
and converted to hours (min/60) to produce average
sitting in each domain (hours/day) and average total
daily sitting (hours/day). Estimates of both workday and
non-workday sitting has adequate testretest reliability
(ICC=0.46-0.90) and validity compared with accelerom-
etry in women (r=0.22-0.46) and men (r=0.18-0.29).%
Sleep quality will be measured through five questions
of the Behavioural Risk Factor Surveillance System survey
(BRFSS)* and one question of the reliable Pittsburgh Sleep
Quality Index” at baseline, week 6, week 12 and week 24.
BRFSS is a population survey conducted in the U.S on
more than 400000 participants annually. Four questions
will be used to assess inadequate sleep and two questions
will be used to assess perceived insufficient rest or sleep.
Social support will be measured through the 1l-item
Duke Social Support Index at baseline and week 12. The ques-
tionnaire asks participants how many people they depend
on and the frequency of three types of social interactions
(face-to-face, telephone, meetings). The sum of responses
to these four questions makes a social interaction subscale
where higher scores indicate more social interaction. Six
questions assess how connected participants feel (eg, do
you know what is going on with your family and friends)

2021

and a final question assesses how satisfied participants are
with their relationships. The sum of responses to these
seven questions make up a subjective support subscale
where higher scores indicate more social support. The
questionnaire is valid and reliable in older adults.”

Quality of life will be measured through the I12-item
revised Short Form Health Survey (SF-12) at baseline and
week 12. The SF-12 measures physical functioning, role
participation with physical health problems, bodily pain,
general health, vitality, social functioning, role participa-
tion with emotional health problems and mental health. A
physical health component and mental health component
score are calculated using norm based standardised scores.
The SF-12 is widely used, reliable and valid in older adults.”

Satisfaction with Life will be measured using the Satis-
Jaction with Life scale at baseline and week 12. The scale
includes five statements about satisfaction with life (eg,
In most ways my life is close to ideal) with responses on
a 7-point Likert scale ranging from strongly agree (7)
to strongly disagree (1). Items are summed with higher
scores indicating higher satisfaction. The scale has shown
good psychometric properties in older adult popula-
tions.™

Physical Function will be measured through the phys-
ical function sub-scale of the Functional Status Questionnaire
at baseline and week 12. Nine items of everyday tasks are
included for which participants are asked to select from
‘usually did with no difficulty’ (4), ‘some difficulty’ (3),
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‘much difficulty’ (2) or ‘usually did not do because of
health’ (1). Responses are summed with higher scores
representing higher functional status. The questionnaire is
valid and reliable for older adults.*’ *!

Website usability will be assessed via the System Usability
Scale at week 12. The scale includes 10 items about use of
the website (eg, I thought the system was easy to use) with
responses on a 5-point Likert scale ranging from ‘strongly
agree’ (5) to ‘strongly disagree’ (1). Negative items are
reverse scored, scores for each item added together and
the total multiplied by 2.5 to make a scale between 0-100.
Scores above 68 represent good website usability. The
questionnaire is valid and reliable. "

Intervention satisfaction will be recorded at week 12. The
questions are specifically developed for this study but based
on past research.'” Nine items about the tailored advice will
be presented (eg, the physical activity advice is credible)
with responses options on a 5- point Likert scale ranging
from ‘strongly agree’ to ‘strongly disagree’. Participants will
be asked if they used the action planning tool and library of
exercises and if so to indicate how useful each feature was
using a 5-point Likert scale ranging from ‘not very useful’ to
‘very useful’. Participants will also be asked how useful they
found the whole programme using a 5-point Likert scale
ranging from ‘not very useful’ to ‘very useful’. Lastly, 5 open
ended questions will be used to give participants the oppor-
tunity to present any other feedback they have about the
personalised advice, action planning tool, library of exer-
cises and overall programme.

Intervention fidelity will be measured by completion of
each of the six modules. This data will be recorded objec-
tively through the intervention website database.

Website user statistics will be recorded through Google
Analytics. These statistics include number of log-ins, pages
visited and time spent on website for the entire duration
of the intervention (12 weeks).

Fitbit satisfaction will be assessed through 10 questions
at week 12. Questions are based on past research.”” Eight
statements are used to assess satisfaction with the use of
the Fitbit to inform the tailored advice (eg, to improve the
credibility of the tailored advice) with response options on
a b-point Likert scale from strongly disagree to strongly
agree. Two open ended questions are used to assess what
participants liked and disliked about using the Fitbit in the
study.

Fitbit use will be assessed via four questions at week
12 and 24. Questions based on past research'® will assess
length and frequency of Fitbit use. See table 2 for an over-
view of study measures.

Sample size

To detect between group differences in objectively
measured MVPA at 12 weeks, the required sample size
is 100 participants per group. This is based on an effect
size of 0.37 which is clinically and statistically signiﬁcant7
(power=0.80; alpha=0.05). Therefore, 300 participants
will be needed.

Data analysis

For the main outcome comparing groups (Tailoring-
only, Tailoring +Fitbit, Control) on changes in physical
activity, an intention-to-treat linear mixed model analysis
using restricted maximum likelihood estimation will be
conducted. For this analysis, a group (Tailoring +Fitbit,
Tailoring-only, Control) by time (baseline, week 12) inter-
action on objectively measured physical activity will be
tested.

Additional linear mixed model analyses will be
conducted to compare groups on changes in secondary
outcomes (sleep and sedentary behaviour, quality of life,
social support, physical function status and satisfaction
with life). For these analyses, a group (Tailoring +Fitbit,
Tailoring-only, Control) by time (baseline, week 12)
interaction on each secondary outcome will be tested.
To compare groups on selfreported physical activity,
sedentary behaviour and sleep changes from baseline
to mid-intervention, postintervention and follow-up,
intention-to-treat linear mixed models using restricted
maximum likelihood estimation will be conducted. For
these analyses, a group (Tailoring +Fitbit, Tailoring-only,
Control) by time (baseline, week 6, week 12, week 24)
interaction on self-reported physical activity, sitting time
and sleep quality will be tested.

Five generalised linear models will be used to compare
intervention groups (Tailoring-only, Tailoring +Fitbit) on
website usability, participant satisfaction, website usage
(website visits and time on website) and intervention
fidelity. The models and link functions will be selected
after inspecting the distributions of each outcome vari-
able. Sensitivity analyses will be conducted by adjusting all
analyses for participant characteristics (including demo-
graphics, internet self-efficacy, internet and technology
use) found to be associated with outcome variables. All
analyses will be conducted using SPSS V.24 with an alpha
of 05.

Ethics and dissemination

Study outcomes will be disseminated through peer-
reviewed publications and academic conferences and
used to inform improvements and dissemination of a
tailored, web-based physical activity intervention for
adults 65+ years.

DISCUSSION

Due to the physical and mental health benefits of phys-
ical activity for healthy ageing' * and the low levels of
physical activity in older adults,” affordable physical
activity interventions with the potential to reach large
numbers of older adults are needed. Web-based physical
activity programme have been found to be more effec-
tive in older compared with younger participants' ** and
therefore hold much promise for older adults. Despite
this very few web-based physical activity interventions
have been built specifically for adults 65+ years.'” The
lack of web-based physical activity interventions for older
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Table 2 Study outcomes and measures

Outcome Measure Number of items Time point Groups

Demographic factors  ltems commonly used in 14 Baseline All
previous research

Internet and Items used in previous 7 Baseline All

technology use research?’ 2

Internet self-efficacy Internet self-efficacy scale® 9 Baseline All

Interest in physical ltems used in previous 4 Baseline All

activity interventions  research?®®

Physical Activity GT9X Accelerometer®® N/A Baseline, Week 12 Al
Active Australia Survey® 8 Baseline, Week 6, All

Strength, balance and Items formulated for the current 4

flexibility activities study

Sedentary behaviour ~ GT9X Accelerometer®® N/A
Workforce sitting 11
questionnaire®

Sleep behaviour GT9X Accelerometer?® N/A

Sleep quality Five questions of the 6

Behavioural Risk Factor
Surveillance System
Survey**and one question of
the Pittsburgh Sleep Quality
Index>®

Duke Social Support Index®® 11

Short Form Health Survey®” 12
38 39 5

Social Support
Quality of life

Satisfaction with Life  Satisfaction with Life scale

Physical Function Physical function sub-scale 9
of the Functional Status

Questionnaire*®

Intervention ltems used in previous 26

satisfaction research'®

Fitbit satisfaction Items used in previous 10
research'®

Fitbit use Items used in previous 4
research'®

Website usability System Usability Scale* 10

Intervention fidelity Objective completion of the six N/A

modules

Website user statistics Google Analytics N/A

Week 12, Week 24

Baseline, Week 6, All
Week 12, Week 24

Baseline, Week 12 All

Baseline, Week 6, All
Week 12, Week 24

Baseline, Week 12 All

Baseline, Week 6, All
Week 12, Week 24

Baseline, Week 12 All
Baseline, Week 12 All
Baseline, Week 12 All
Baseline, Week 12 All

Week 12 Tailoring only and Tailoring
+Fitbit
Week 12 Tailoring +Fitbit

Weeks 12 and 24 Tailoring +Fitbit

Week 12 Tailoring only and Tailoring
+Fitbit

Continuous from Tailoring only and Tailoring

Baseline to Week 12  +Fitbit

Continuous from Tailoring only and Tailoring
Baseline to Week 12  +Fitbit

adults may be due to the stereotype that older adults are
low internet users and therefore do not engage in web-
based health programme. This view is becoming quickly
outdated as older adults are the fastest growing group of
internet users.” Preliminary evidence suggests that the
use of tailored physical activity advice and a commercial
activity tracker to inform the tailored advice is well suited
to older adults.'® " Therefore, this study will determine
the effectiveness of a web-based physical activity interven-
tion with tailored advice built specifically for adults 65+
years. The effectiveness of a popular commercial activity

tracker (Fitbit) to track physical activity and inform the
tailored physical activity advice in older adults will also
be tested. Strengths of the study include the use of an
intervention built specifically for older adults, the sample
of adults being 65+ yearsonly and the use of objective
physical activity and website usage assessments. A limita-
tion of the study is the frequent contact with researchers
which may impact participants’ engagement with the
intervention and their behavioural outcomes. Therefore,
the findings may not be generalisable to dissemination of
the intervention in the ‘real world’ where participants will

Alley S, et al. BMJ Open 2019;9:6033305. doi:10.1136/bmjopen-2019-033305
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not be contacted by researchers. Results from this study
will inform future wide-reaching programme using new
technology to promote physical activity in older adults.
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