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ABSTRACT
Introduction Community- dwelling people recovering from 
hip fracture have the physical capacity to walk in their 
community but lack the confidence to do so. The primary 
aim of this trial is to determine whether motivational 
interviewing increases time spent walking at 12 months 
in community- dwelling people after hip fracture compared 
with an attention placebo control group. Secondary aims 
are to evaluate cost effectiveness, patient and health 
service outcomes and to complete a process evaluation.
Methods and analysis An assessor- blinded parallel 
group randomised controlled design with embedded health 
economic evaluation and process evaluation will compare 
the effects of n=270 participants randomly allocated to 
an experimental group (motivational interviewing) or a 
control group (dietary advice). For inclusion, participants 
are aged ≥65 years, living at home independently within 
6 months of discharge from hospital after hip fracture 
and able to walk independently and communicate with 
conversational English. Key exclusion criteria are severe 
depression or anxiety, impaired intellectual functioning and 
being medically unstable to walk. Participants allocated 
to the experimental group will receive 10 (8 weekly and 
2 booster) telephone- based sessions of motivational 
interviewing to increase walking over 16 weeks. 
Participants allocated to the control group will receive an 
equivalent dose of telephone- based dietary advice. The 
primary outcome is daily time spent walking over 7 days 
assessed at weeks 0, 9, 26 and 52. Secondary outcomes 
include measures of psychological- related function, 
mobility- related function, community participation, health- 
related quality of life and falls. Health service utilisation 
and associated costs will be assessed. Process evaluation 
will assess the fidelity of the motivational interviewing 
intervention and explore contextual factors through 
semistructured interviews.
Ethics and dissemination Ethical approval obtained 
from Eastern Health (E19-002), Peninsula Health (50261/
EH-2019), Alfred Health (617/20) and La Trobe University 
(E19/002/50261). The findings will be disseminated in 
peer- reviewed journals, conference presentations and 
public seminars.

Trial registration number ACTRN12619000936123.

INTRODUCTION
Hip fracture is a common and serious injury 
affecting older Australians. Each year in 
Australia at least 23 000 older adults will frac-
ture their hips.1 Hip fractures have serious 
health consequences. Mortality rates at 12 
months are in excess of 20%.2 3 For survi-
vors of hip fracture, ongoing disability is a 
major problem. People with hip fracture are 
three times more likely to be re- hospitalised 
compared with patients receiving elective hip 
surgery.4 Only 65% of people living at home 
at the time of their fracture are able to return 
home after fracture.2 As few as 40% of people 
return to their prefracture level of walking5 
and only half of people who were able to 
walk outdoors before their fracture can do so 
afterwards.6 More than half of patients who 
return home after hip fracture fall within 12 
months.7 These people report substantially 

Strengths and limitations of this study

 ► This trial is an adequately powered randomised con-
trolled trial which controls for the attention compo-
nent of intervention.

 ► A health economic cost effectiveness analysis will 
be completed alongside the trial.

 ► A process evaluation of intervention fidelity, contex-
tual factors affecting outcomes and causal mecha-
nisms will be completed alongside the trial.

 ► During restrictions due to COVID-19, outcome mea-
sures requiring face- to- face assessment such as 
clinician- observed mobility- related function cannot 
be completed on all participants.

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-9474-2504
http://orcid.org/0000-0001-6495-2359
http://orcid.org/0000-0001-8095-8638
http://orcid.org/0000-0002-0686-7436
http://orcid.org/0000-0002-7535-1919
http://orcid.org/0000-0002-9122-5429
http://orcid.org/0000-0003-0207-7071
http://orcid.org/0000-0003-2041-3120
http://orcid.org/0000-0002-7656-6209
http://orcid.org/0000-0002-7380-7812
http://orcid.org/0000-0003-1090-4401
http://orcid.org/0000-0002-6840-2378
http://dx.doi.org/10.1136/bmjopen-2020-047970
http://dx.doi.org/10.1136/bmjopen-2020-047970
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-047970&domain=pdf&date_stamp=2021-06-09


2 Taylor NF, et al. BMJ Open 2021;11:e047970. doi:10.1136/bmjopen-2020-047970

Open access 

reduced levels of walking at home and in the community8 
and reduced confidence in their walking.8 9

Rehabilitation aims to promote functional indepen-
dence to prepare patients to return to living in the 
community. After hip fracture surgery, clinical practice 
guidelines recommend patients be offered a coordinated 
multidisciplinary rehabilitation programme.10 11 These 
rehabilitation programmes emphasise discharge plan-
ning, restoring patients’ physical capacity to walk and 
ensuring they achieve functional independence in self- 
care tasks necessary to live independently in the commu-
nity.11 12 A systematic review of 19 randomised trials 
focusing on physical interventions in older adults after 
hip fracture concluded there is insufficient evidence to 
establish the best strategies for enhancing mobility after 
hip fracture surgery, because existing trials are under-
powered and at high risk of bias.13 Therefore, adequately 
powered trials assessing interventions to increase mobility 
after hip fracture are required.

Lack of physical activity is associated with poor health 
outcomes and is the fourth leading risk factor for global 
mortality, accounting for 6%–9% of all deaths.14 15 For 
people with hip fracture, walking is an appropriate means 
of participating in physical activity.16 17 To improve health, 
the promotion of physical activity in the form of walking 
is a significant public health initiative across the lifespan, 
including for older people.18 Dose–response effects for 
the benefits of physical activity have been demonstrated. 
People who complete planned physical activity (ie, exer-
cise) for as little as 15 min per day have a 14% reduced risk 
of all- cause mortality and a 3- year longer life expectancy 
than those who are inactive.15 Increasing physical activity 
levels by 10% in Australia would result in an estimated 
2000 fewer deaths, 25 000 fewer lost years of healthy life 
due to disability and $A96 million reduction in health 
sector costs.19 Guidelines recommend older adults who 
are limited by health conditions be ‘as physically active as 
their functional ability allows’.20

People are sedentary after hip fracture and participate 
in low amounts of walking during rehabilitation and 
recovery.21 Acute and subacute hospital stays after hip 
fracture are characterised by markedly reduced levels 
of walking.22 23 Two- months after hip fracture, walking 
levels remain low, with patients averaging 1082 steps/
day,24 compared with the recommended 7100 steps/day 
for older adults25 and 7500 steps/day for reductions in 
mortality in older women.26 Around 6 months after hip 
fracture, community- dwelling older adults have low levels 
of walking activity (median 2468–4439 steps/day).27 28 
This suggests there is no natural return to pre- existing 
physical activity levels and walking after discharge home; 
a finding consistent with patient reports.8 Furthermore, 
sustained sedentary behaviour after hip fracture increases 
the risk of a second hip fracture by 88%.29

After hip fracture, community- dwelling older adults 
are often able to complete walking tasks reflective of 
community walking, such as walking continuously for 315 
m, walking up and down kerbs, and crossing a road at 

sufficient speed.9 They are also able to tolerate prescribed 
levels of moderate- intensity physical activity16 expected to 
confer health benefits.15 However, community- dwelling 
older adults with hip fracture perceive substantial restric-
tions in mobility and experience low levels of confidence 
in walking outside their home.9 Fear of falling has also 
been reported to impede functional recovery and, along 
with reduced self- efficacy, can prevent outdoor walking 
in community- dwelling people after hip fracture.30–32 
Despite this, physical training for mobility and self- care 
tasks is the main focus during rehabilitation, with insuffi-
cient focus on psychological support.12 Focusing rehabil-
itation efforts on improving physical capacity to walk and 
completing self- care tasks, without addressing psycho-
logical barriers to walking, may not adequately prepare 
people to return to living and participating in their 
community after hip fracture.

Interventions that provide psychological support may 
address the sedentary behaviour and reduced walking 
observed in community- dwelling adults after hip frac-
ture.33 Motivational interviewing is a behaviour change 
technique that has a specific focus on increasing confi-
dence,34 and could therefore be useful for increasing 
physical activity in people after hip fracture. Motivational 
interviewing has been shown, via a large meta‐analysis, 
to lead to health behaviour change in non‐hip frac-
ture populations.35 Another meta- analysis of trials that 
confirmed treatment fidelity showed that motivational 
interviewing led to significant increases in physical activity 
among people with chronic health conditions.36

As a precursor to the proposed randomised controlled 
trial, we piloted a motivational interviewing intervention 
in 30 community- dwelling older adults after hip fracture.37 
Participants were randomly allocated to a usual- care 
control group (n=15) or an experimental group (n=15). 
The experimental group received eight 30- minute weekly 
sessions of motivational interviewing by telephone from a 
trained allied health professional. Relative to usual care 
without telephone calls, at week 9 the motivational inter-
viewing group spent more time walking per day (mean 
difference 14 min, 95% CI 1 to 29), took more steps per 
day (mean difference 1237 steps, 95% CI 12 to 2463), 
and were more confident about walking and about not 
falling. However, it is unknown whether these benefits 
are sustained over a longer period, whether they are cost 
effective, and whether the results might be explained by 
the experimental group receiving more attention.

We hypothesise that telephone- based motivational 
interviewing will increase walking in community- dwelling 
older adults after hip fracture compared with a control 
intervention of nutritional education (figure 1). Our 
primary aim is as follows:

1. To determine whether motivational interviewing 
increases time spent walking in community- dwelling 
people 12 months after hip fracture compared with an 
attention placebo control group receiving nutritional 
education.

The secondary aims are as follows:
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1. To determine whether motivational interviewing im-
proves mobility- related function, physical activity, com-
munity participation and psychological outcomes, and 
reduces falls and hospital readmissions compared with 
an attention placebo control group.

2. To complete a health economic analysis to determine 
the cost effectiveness of motivational interviewing for 
community- dwelling people after hip fracture.

3. To complete a process evaluation to determine inter-
vention fidelity, to explore the causal mechanism of 
any effect and to explore factors associated with vari-
ation in outcomes.

METHODS AND ANALYSIS
Trial design
We will complete a multisite, assessor- blinded, parallel- 
group, randomised controlled trial (figure 2) with one- 
to- one allocation ratio. The trial will include a process 
evaluation and a health economic evaluation. The trial 
will be conducted at three large health networks in 
metropolitan Melbourne, Australia. Participants will be 
randomly allocated to an experimental group receiving 
motivational interviewing or to an attention placebo 
control group receiving health education about nutrition 
using permuted blocks stratified for site (health service) 
and sex. Participants will be randomly assigned remotely 
using a permuted block design with a computer random 
number generator prepared by a researcher independent 
of the research team. Allocation will be determined by 
email contact with the independent researcher after the 
member of the research team has determined eligibility 
for the trial, participants have consented to take part and 
baseline assessment has been completed. Outcomes will 
be collected in a blinded fashion. Owing to the nature of 
the intervention being tested, full blinding of participants 
to intervention group allocation will not be possible. Data 
analysts will be blinded to group allocation. The trial has 
been registered prospectively, including updates, with 
the Australian and New Zealand Clinical Trial Registry 
(online supplemental appendix 1).

Figure 1 Trial rationale.

Figure 2 Trial design.

https://dx.doi.org/10.1136/bmjopen-2020-047970
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Participants
Participants will be included if they had a hip fracture 
(S72.0–S72.2 according to the International Classification 
of Diseases 10th revision); live at home independently; are 
aged ≥65 years; have been discharged from hospital within 
the last 6 months; are able to walk independently with or 
without an assistive device; can communicate with conver-
sational English and are insufficiently active (defined as 
participating in <150 min of moderate- intensity physical 
activity per week)20 as screened by accelerometers.

Participants will be excluded if they score in the severe 
range of depression or anxiety as measured by the 
Depression Anxiety and Stress Scale38 because they would 
require high- level psychological support; score >2 errors 
on the 10- item Short Portable Mental Status Question-
naire indicative of impaired intellectual functioning39; 
are medically unstable to walk based on a pre- exercise 
screening questionnaire40 and are unable to converse 
over the telephone (eg, due to hearing loss). The criteria 
of conversational English and cognitive capacity will 
ensure participants can engage in motivational inter-
viewing conversations.

Recruitment
A representative of each health network will monitor 
discharges of potential participants using health network 
reports. Initial contact with a potential participant will 
be made by telephone or in person from a representa-
tive of the health network. If the participant agrees, their 

details will be forwarded to a research team member, 
who contacts the potential participant either in person at 
their home (after completion of a home visit risk screen 
assessment tool) or by telephone based on their pref-
erence, provides a copy of the Participant Information 
Sheet and fully explains the trial. The participant will 
be given the opportunity to make another appointment 
before providing written informed consent if they wish to 
consider their participation or discuss their participation 
with their family and or general practitioner.

Intervention
All participants will receive standard care in the commu-
nity during the trial. This may involve participants 
attending their general practitioner, community groups 
or a physiotherapist. The content of standard care will be 
documented for all participants.

The experimental group will receive telephone- based 
motivational interviewing (table 1). Motivational inter-
viewing is a directive style of communication aligned 
with behavioural change theories such as the trans-
theoretical model of change and self- determination 
theory.41 42 The health professional delivering the inter-
vention works collaboratively with the participant to 
assist them to increase their motivation to change their 
behaviour, in this case walking.34 This is done through 
a process of participants forming their own arguments 
for change and building their confidence for change. 
In this trial, motivational interviewing will address issues 

Table 1 Description of experimental and control group interventions

Experimental group Control group

Brief name Motivational interviewing after hip fracture Dietary advice

Why Build confidence to increase walking behaviour Provide nutritional education

What materials Motivational interviewer maintains a logbook to 
guide and record the content of each session and 
deviations from protocol

Dietitian maintains a logbook to guide and 
record the content of each session and 
deviations from protocol

What procedures To follow motivational interviewing principles of 
engagement, focusing, evoking and planning to 
increase walking behaviour

Assess participant’s nutritional status, 
provide advice and review progress

Who provided Allied health professional who has received training 
in motivational interviewing by attendance at a 2- day 
workshop and one- on- one coaching from an expert 
motivational interviewing practitioner

Accredited practising dietitian

How provided Individually by telephone Individually by telephone

Where (setting) Participant recovering from hip fracture living 
independently in the community

Participant recovering from hip fracture 
living independently in the community

When/how much (dose) 10 sessions each of 30 min duration over 16 weeks 
(total 5 hours)

10 sessions each of 30 min duration over 
16 weeks (total 5 hours)

Tailoring Sessions tailored to the needs and progress of the 
individual

Sessions tailored to the need and 
progress of the individual

Fidelity checking measures Fidelity assessed with Motivational Interviewing 
Integrity Scale on a sample of audiotaped sessions
Adherence through number of completed sessions 
and duration of session from clinician logbook

Fidelity assessed by review of a sample of 
audiotaped sessions
Adherence through number of completed 
sessions and duration of session from 
clinician logbook
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associated with ambivalence about change in walking, 
such as beliefs about physical activity and walking, low 
confidence, and fear of falling that may prevent people 
from walking more after hip fracture. There will be one 
session weekly for the first 8 weeks, each approximately 
30 min of duration. The content of sessions will follow the 
recommended process of engagement, focusing, evoking 
and planning.34 Sessions 1 and 2 will focus primarily on 
introduction and participant engagement, while sessions 
3–8 will focus on increasing confidence about walking. 
Participants will receive two booster sessions focusing on 
maintenance of behavioural changes and confidence in 
walking behaviour in weeks 12 and 16. The schedule of 
motivational interviewing sessions is designed to provide 
an optimal dose of 5 hours.43

The intervention will be delivered after participants 
have been discharged home from hospital to enable the 
motivational interviewing discussions to be contextualised 
to daily life. Also, withdrawal of supports from the health 
service can be a critical time for successful recovery; a 
time when physical activity levels and confidence are 
low.9 27 37 The intervention will be delivered by an allied 
health professional trained in motivational interviewing, 
through attendance at a 2- day workshop and one- on- one 
coaching from an expert motivational interviewing prac-
titioner. The allied health professional’s proficiency and 
fidelity in using motivational interviewing (intervention 
fidelity) will be confirmed through audiorecording of 
all motivational interviewing sessions, and analysis of a 
randomly selected sample of 20% of these sessions by an 
independent trained assessor using the validated Motiva-
tional Interviewing Integrity Scale (MITI), V.4.2.1.44

To account for the attention component of motiva-
tional interviewing, participants allocated to the attention 
placebo control group will also receive 10 telephone calls 
of comparable duration comprising health education 
from an accredited practising dietitian. Health education 
will focus on nutritional education (dietary assessment 
and intervention) as nutrition is an issue for all older 
people after hip fracture.45 A nutritional education inter-
vention has been demonstrated to be feasible after hip 
fracture,46 and credible as it has been successfully applied 
as a placebo attention control in a trial with this popula-
tion.47 The content of the telephone calls will be benign, 
and not expected to have any effect on walking confi-
dence or physical activity. A small number of sessions will 
be audiorecorded for each participating dietitian. The 
fidelity of nutritional education will be assessed and the 
presumed lack of proficiency in motivational interviewing 
assessed using MITI, V.4.2.1.

Outcomes
Outcomes will be measured at weeks 0, 9, 26 and 52 
(table 2). Assessors will be f blinded to group allocation 
and experienced in musculoskeletal evaluation. Assess-
ments can be completed at the participant’s home, or over 
the telephone, as appropriate, with the option to make an 
appointment for assessment at the health service. Owing 

to COVID-19, all assessments since March 2020 have been 
completed by telephone and this will continue until it is 
deemed safe to recommence face- to- face assessments.

Primary outcome measure
Walking: A tri- axial accelerometer- based activity monitor 
(activPAL) will be used to objectively measure the primary 
endpoint of walking (daily time in minutes spent walking) 
completed inside and outside the home. The activPAL 
is a valid and reliable measure of physical activity in 
community dwelling older adults.48 It can detect hypoth-
esised increases in walking for people recovering from 
hip fracture, providing evidence of construct validity.37 49 
The activity monitor will be attached to the participant’s 
non- affected thigh and will remain in place for 7 days at 
each assessment time (6 full days of data). To allow for 
continuous 24- hour monitoring the participant, under 
remote instruction from the assessor, will tape the activity 
monitor inside a zip- lock bag affixed to the skin with a 
water- proof medical dressing.

The activity monitor will also provide data for secondary 
analysis of the number of daily steps, and minutes of 
moderate and vigorous physical activity using a threshold 
of 75 steps/min, suitable for older adults with mobility 
limitations.25 50 Sedentary behaviour will be expressed as 
daily time spent sitting or lying.

Secondary outcome measures
Secondary outcomes, described in table 2, include 
measures of psychological- related function (Modified Falls 
Efficacy Scale,51 Ambulatory Self- Confidence Ques-
tionnaire52 and Depression Anxiety and Stress Scale38); 
mobility- related function (de Morton Mobility Index53); 
community participation (Frenchay Activities Index,33 54 
an outdoor participation questionnaire33); health- related 
quality of life (Assessment of Quality of Life Instrument 
(AQoL) 8- D55 and ICEpop CAPability measure for older 
people (ICECAP- O56)); falls;57 and healthcare utilisation 
and cost data (daily falls calendar, monthly phone calls, 
health utilisation questionnaire, health service database 
(hospital admissions) and Medicare Australia (for services 
and pharmaceuticals covered by the Medical Benefits 
Schedule and the Pharmaceutical Benefits Schedule)).

Other data including age, sex, weight, height, hip frac-
ture classification, date and type of surgery, comorbidi-
ties, cognitive status,39 preinjury status (eg, walking status 
and social support), nutritional status58 and social situ-
ation will be recorded at baseline, and any change in 
weight, nutritional status and social situation recorded at 
26 and 52 weeks. Adverse events (categorised as serious or 
non- serious) will be identified through trial assessments, 
including records kept by participants (falls calendar) 
and monthly follow- up phone calls.

Qualitative data
In- depth semistructured interviews with a purposively 
selected subgroup of participants in the motivational 
interviewing group will be completed at weeks 9, 16 or 
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Table 2 Outcome measures

Outcome Measure Description Administration Week 0 Week 9 Week 26 Week 52

Primary               

Walking Daily time spent 
walking

Daily minutes 
spent walking

Tri- axial 
accelerometer, 6×24 
hour data

✓ ✓ ✓ ✓

Secondary               

Psychological Modified Falls 
Efficacy Scale

14- item scale, 
confidence related 
to completing 
physical activity 
during daily living 
tasks without 
falling

Questionnaire, self- 
report

✓ ✓ ✓ ✓

Ambulatory 
Self- Confidence 
Questionnaire

22- item 
questionnaire 
confidence related 
to walking in 
different situations

Questionnaire, self- 
report

✓ ✓ ✓ ✓

Depression 
Anxiety and 
Stress Scale

21- item scale, 
mental health 
(depression, 
anxiety and stress)

Questionnaire, self- 
report

✓ ✓ ✓ ✓

Mobility/walking De Morton 
Mobility Index
(for face- to- face 
visits only)

15- item 
unidimensional 
measure of 
mobility

Clinician observation ✓ ✓ ✓ ✓

Daily steps Daily steps Tri- axial 
accelerometer,24- 
hour wear for 7 days

✓ ✓ ✓ ✓

Time spent in 
moderate to 
vigorous activity

24- hour wear for 
7 days using a 
threshold cadence 
of 75 steps/min 
(ref)

Tri- axial 
accelerometer, 24- 
hour wear for 7 days

✓ ✓ ✓ ✓

Sedentary 
behaviour

Daily time sitting/
lying

Daily time sitting/
lying

Tri- axial 
accelerometer 24- 
hour wear for 7 days

✓ ✓ ✓ ✓

Community 
participation

Frenchay 
Activities Index

15 items, 
frequency of 
domestic, outdoor 
and leisure/work 
activities

Questionnaire, self- 
report

✓ ✓ ✓ ✓

Participation 
Questionnaire

Questions re walk 
outdoors alone 
or with company, 
and frequency of 
outdoor walks

Questionnaire, self- 
report

✓ ✓ ✓ ✓

Quality of life AQoL- 8D 35- items, 8 
dimensions of 
quality of life.

Questionnaire, self- 
report

✓ ✓ ✓ ✓

ICECAP- O 5- items, a broad 
measure of 
well- being and 
capability in older 
people

Questionnaire, self- 
report

✓ ✓ ✓ ✓

Continued
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26, and interviews with a subgroup of participants in both 
groups will be completed at week 52. Interviews at weeks 
9, 16 or 26 will explore perceptions about receiving the 
motivational interviewing intervention. These interviews 
are timed to reduce issues related to recall of receiving 
the intervention. Interviews at week 52 will explore expe-
riences of rehabilitation and recovery of mobility. Partic-
ipants will be purposively sampled with regards to sex, 
age and recruitment site. Data collection will continue 
until data saturation is achieved. Approximately 20–30 
intervention participants will be invited to participate in 
a 30–40 min semistructured telephone interview. In addi-
tion, as part of the process evaluation, all allied health 
professionals who delivered the motivational interviewing 
intervention will be invited to be interviewed to share 
their experiences on the feasibility, advantages and disad-
vantages of the intervention. It is estimated that six to 

eight allied health professionals may provide the motiva-
tional interviewing intervention throughout the project. 
Audio files of interviews will be transcribed. Participants 
will receive a written transcript of their interview prior to 
analysis to have the opportunity to review and add to their 
responses.

Data analysis
Sample size estimation
To detect a clinically relevant difference in the primary 
outcome (daily time spent walking) of 15 min,15 270 
participants will be required, assuming a conservative SD 
of 40.4 min/day37 at power of 80%, two- tailed alpha level 
of 5% and attrition of approximately 15%.59 This sample 
will have >90% power to detect a clinically relevant differ-
ence60 in the number of daily steps taken, estimated from 
the standardised mean difference of 0.5 in our pilot 

Outcome Measure Description Administration Week 0 Week 9 Week 26 Week 52

Falls Falls calendar Falls calendar Questionnaire, self- 
report

✓ ✓ ✓ ✓

Monthly 
telephone calls

Reminder re 
falls calendar 
plus detailed 
information about 
any falls in the 
previous month

Interview   ✓ ✓ ✓

Hospital 
admissions

Hospital 
database

Hospital admission 
at participating 
health network

Audit   ✓ ✓ ✓

Health utilisation Health Utilisation 
Questionnaire

Hospital 
admissions and 
community allied 
health visits (all 
cause)

Questionnaire/
interview

✓   ✓ ✓

Medicare 
Australia data

Medical 
services, and 
pharmaceutical 
use over 12 
months.

Report Medicare 
Australia

      ✓

Qualitative Participant 
feedback

Participant 
feedback on 
motivational 
interviewing

Semistructured, in- 
depth interviews

  ✓
(week 9, 
16 or 26)

    

Participant 
feedback

Participant 
experiences of 
recovery after hip 
fracture

Semistructured, in- 
depth interviews

      ✓

Clinician 
feedback

Experiences on 
the feasibility, 
advantages and 
disadvantages of 
the motivational 
interviewing 
intervention

Semistructured, in- 
depth interviews

      ✓

AQoL, Assessment of Quality of Life Instrument.

Table 2 Continued
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study.34 The trial will also be sufficiently powered (>90%) 
to detect clinically relevant changes (standardised 
mean difference >0.5)60 in secondary outcomes of 
psychological- related function, mobility- related function 
and quality of life.37 Assuming a rate of one fall per year 
in the control group and a 30% reduction in falls in the 
treatment group (incidence rate ratio=0.7), this sample 
size is powered at approximately 77% to detect a differ-
ence at the 5% level using negative binomial regression to 
account for multiple falls and over- dispersion.7

Data analysis plan
The primary outcome (daily time spent walking at 12 
months) will be analysed using linear mixed effects 
models. Modelling will account for variation in base-
line values and participant sex, consistent with obser-
vations of sex differences in physical activity after hip 
fracture.27 This method accounts for within- participant 
dependence of observations over time, and for missing 
data, allowing some participants to have missing observa-
tions at certain time points. If >5% of data are missing, a 
multiple imputation process will be used, providing the 
assumption data are missing at random is met. A similar 
approach will be used for analysis of secondary outcomes 
collected longitudinally. The time spent in moderate 
to vigorous physical activity will be estimated using cut- 
off for moderate- intensity physical activity of 75 steps/
min.50 The proportion of participants meeting physical 
activity guidelines for older people20 and the number 
who fall will be reported as risk ratios. A longitudinal 
mixed effects logistic regression model will also be used 
to model the effectiveness of intervention on meeting 
physical activity guidelines over time. The number of falls 
and hospital admissions will be reported as an incidence 
rate ratio and modelled using a negative binomial mixed 
effects regression model. Risk ratios will be calculated to 
compare the proportion of participants meeting partici-
pation targets.33 Instrumental variable regression will be 
used to estimate the complier average causal effect on 
the primary outcome,61 with participants considered to 
have adhered if they completed at least eight motivational 
interviewing sessions. To avoid bias and to maximise the 
randomisation process, all available data will be anal-
ysed according to allocation (intention to treat analysis), 
regardless of compliance. Model residual diagnostics will 
be assessed to check for violations and data transforma-
tions and/or non- parametric methods will be used when 
appropriate.

The health economic analysis is a cost effectiveness 
analysis from a healthcare system perspective, with effec-
tiveness outcomes based on the primary clinical outcome 
(daily time spent walking) and the secondary outcome of 
health- related quality of life using the AQoL- 8D instru-
ment. The control group is an attention placebo control, 
and in line with economic evaluations of other placebo- 
control trials there will be no programme delivery costs 
attributed to the control group. Programme delivery costs 
associated with the intervention will be attributed to the 

experimental group. Resources costed for the interven-
tion group will include staff (time spent on programme 
training and delivery by hourly rate using publicly avail-
able fee schedules), phone calls and capital (building 
using rental method and equipment using replacement 
method). A total intervention cost for each participant in 
the experimental group will be determined. Total costs 
for each participant will be determined from the cost 
of intervention and cost of health services used over 12 
months for experimental group participants and the cost 
of health services used over 12 months for control group 
participants. Health service utilisation will be determined 
from the health resource use questionnaire, falls entries 
and Medicare Australia. Costs will be attributed using 
schedule price lists. The incremental cost effectiveness 
ratio around the primary outcome will be calculated as 
the difference in total programme and health service costs 
per mean difference in time spent walking/day between 
the control and experimental groups over 12 months. A 
cost utility ratio will be calculated based on the secondary 
outcome measure (AQoL- 8D) as the change in total 
programme and health service cost per change in quality- 
adjusted life year saved in the experimental and control 
groups over 12 months. One- way sensitivity analyses will 
investigate the robustness of the cost effectiveness ratio to 
a range of cost and effect estimates. On the cost side, this 
may include alternative delivery arrangements, including 
scaling up the intervention, wage rates and programme 
length; on the effect side health- related quality of life and 
daily time spent walking.

Process evaluation will assess intervention fidelity, 
explore causal mechanisms and identify factors associated 
with variation in outcomes. The process evaluation frame-
work can be viewed in figure 3.62 Mediation analysis will 
explore whether increased walking is mediated through 
the effect of motivational interviewing on psychological 
factors such as confidence.63 Qualitative data will be anal-
ysed using an inductive thematic approach and based 
on the interpretive descriptive theoretical framework.64 
Using qualitative software to help manage data (NVivo 
QSR International, Melbourne), codes will be assigned to 
text independently by two assessors. Codes will be organ-
ised into categories and emergent themes. Methods to 
enhance rigour and trustworthiness of the qualitative 
analysis will include member checking and the use of 
verbatim quotations.65

Patient and public involvement
A member of the public with lived experience of hip frac-
ture joined the trial steering committee after funding 
for the trial had been approved and the research ques-
tions and outcome measures had been developed. This 
person provided advice on wording, when introducing 
the research to potential participants, and assisted with 
assessing the burden of assessment and time required 
to participate in the research. This person will provide 
advice on the best ways to disseminate the trial results 
to participants and to the wider community. The 
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governance structure of the trial comprises a project 
steering committee; and a data monitoring committee, 
which comprises a chair from the research team and two 
independent expert clinicians from participating health 
networks.

Ethics and dissemination
Ethical approval was granted by health network and 
university ethics committees before the trial started. 
Owing to the inclusion criteria participants will be compe-
tent to provide their own written consent to participate.

The findings from this trial will be disseminated 
through peer- reviewed journal publications, conference 
presentations and through public seminars. Clinicians 
and participants will be informed of the trial’s progress 
through a quarterly newsletter. Consistent with Australian 
National Health and Medical Research Council policies, 
data from the trial will be available through OPAL, La 
Trobe University’s Institutional Repository or through 
online supplemental data files accompanying publication 
of findings.

Hip fractures are a major health burden for older 
adults and are of increasing importance with an ageing 
population. Improving physical activity by improving 
psychological- related function and walking are key to 
improving health, relieving the burden on those who 
experience hip fracture, their carers and society. Current 
rehabilitation models do not address lack of confidence, 
a core barrier to walking in older adults after hip fracture. 

Our trial will provide evidence of whether motivational 
interviewing can help people live independently in the 
community after hip fracture.

Trial status
Enrolment for the trial began in September 2019 and is 
still in progress. Data collection will continue until early 
to middle 2022.
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