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ABSTRACT
Introduction This pilot study will determine the feasibility 
of recruitment, retention and adherence for the online 
combined exercise and education programme (Hands- Up) 
compared with usual care.
Methods and analysis The proposed randomised 
controlled trial will be a pilot feasibility study with a 1:1 
randomisation to the Hands- Up programme or usual 
physical therapy. The programme setting is an online home 
exercise and education program. Outcome assessments 
will take place at the Roth|McFarlane Hand and Upper 
Limb Clinic in London, Ontario, which is a tertiary care 
academic centre. 74 people aged 50–65 years after distal 
radius fracture will be recruited. Purposeful recruitment 
will be conducted to include a sufficient number of men in 
the study. The Hands- Up program includes both exercise 
and education. Participants will engage in approximately 
45 min of a full- body home exercise routine followed by 
30 min of education in an online program. The educational 
modules will focus on fall prevention, nutrition for 
osteoporosis and learning about osteoporosis. Participants 
will engage in the program online, twice a week for 
6 weeks. Outcomes will be assessed at baseline, 6 weeks 
and 3, 6 and 12 months. The primary outcome of the 
study is feasibility. The study will be considered feasible if 
participants attend >60% of the sessions, 74 participants 
are enrolled in 12 months and >75% of participants attend 
the final study visit. For the secondary outcome, physical 
and self- report outcomes will be assessed.
Ethics and discussion This study has been approved 
by the institutional ethics review board. The viability of an 
online exercise and education program for people after 
distal radius fracture between the ages of 50 and 65 will 
be evaluated in an attempt to help better prevent, diagnose 
and manage osteoporosis. This study will be disseminated 
through peer- reviewed publications, international 
conferences and social media.
Trial registration number NCT03997682.

INTRODUCTION
Distal radius fractures (DRF) have the highest 
incidence of any fractures1 and account for 
one- sixth of all emergency department 

visits.2 3 Consequences related to DRF are 
pain and functional limitations, which have 
been reported to occur in the acute and 
chronic phases of recovery,4–6 with 16% of 
people with a DRF reporting pain up to 1 year 
after fracture.7 8 There have been several 
factors reported to be associated with nega-
tive outcomes after a DRF, such as higher age,9 
female sex9 and joint involvement during play 
and work (i.e. jobs requiring high demands 
from the hand and wrist typically have worse 
outcomes than jobs that require minimal 
use of the hand and wrist)4 7 are potentially 
related to sustained feelings of pain and 
disablement. Several studies have looked 
at the effect of DRF pain across a variety of 
age categories and found statistically signifi-
cant differences in those aged above 65 and 
below 65.9 In an observational cohort study 
of over 1500 participants the highest inci-
dence of fracture occurred in the 51–65 age 

Strengths and limitations of this study

 ► This study is strengthened by being offered online, 
allowing for better accessibility for the patients, 
particularly in a time when in- person sessions are 
compromised with COVID-19.

 ► This study is aiming for a relatively large sample size 
for a pilot study, which will provide insight into the 
feasibility of this program long term.

 ► This study is a pilot study, limiting the ability to 
determine exercise effects related to strength and 
endurance.

 ► This study is strengthened by a strong knowledge 
translation plan to disseminate the results.

 ► Limitations include decreased external validity to 
only English- speaking countries and challenges in 
assessing medium- term and long- term effects of 
the trial.
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group, with men reporting the highest pain in that age 
group.10 It was hypothesised that the high incidence of 
fractures found in those people aged 51–65 is likely due 
to changes in bone mineral density, potentially caused by 
osteoporosis.

Osteoporosis is a bone disease that occurs from a 
decrease in bone mineral density, increasing the risk of 
non- traumatic fractures. Fractures in the wrist, hip and 
vertebrae are the most common. However, a fracture at 
the wrist is usually the first indication of the presence 
of osteoporosis.11 People with osteoporosis who are not 
taught to modify their lifestyle, specifically through exer-
cise, nutrition and fall prevention strategies, are more 
likely to suffer more debilitating fractures of the hip and 
spine later in life.12 Current wrist fracture rehabilitation 
focuses on restoration of joint mobility and hand func-
tion,11 and focuses on those over the age of 65. However, 
those 50–65 years of age represent the largest group of 
people presenting with wrist fractures.10 They may require 
more targeted rehabilitation approaches since their bone 
health and activity levels are different from older adults. 
Further, early intervention provides the opportunity for 
preventing future debilitating fractures of the spine or 
hip.

There is little information conveniently accessible to 
people related to exercise, nutrition and fall prevention 
to reduce the risk of osteoporotic fractures.13 The goal 
of this research is to develop and test a novel exercise 
and education group intervention (Hands- Up) that 
will incorporate education on bone health, prevention 
guidelines, nutrition and fall prevention, with an online 
exercise class and a structured virtual home safety assess-
ment. Specifically, is the Hands- Up program a feasible 
intervention for patients aged 50–65 with a low- impact 
DRF? Secondarily, will the Hands- Up programme poten-
tially produce better, range of motion (ROM), strength 
and reduce pain than usual physical therapy for patients 
aged 50–65 with a low- impact DRF when tested in a 
fully powered randomised clinical trial? This multi-
modal intervention will target the major risk factors for 
secondary fractures, to enhance functional recovery and 
health following a DRF, compared with usual physical 
therapy for wrist fractures.

METHODS AND ANALYSIS
Study setting
This study is organised by the Roth|McFarlane Hand and 
Upper Limb Clinic (RM- HULC) in London, Ontario. 
RM- HULC is a tertiary care centre specialising in patients 
with complex conditions affecting the hand, wrists, elbows 
and shoulders. RM- HULC serves over 40 000 patients per 
year, making it a resource for recruiting patients with a 
DRF. The program itself will take place online. Partic-
ipants will engage in this program from their home, 
online.

Trial design
This study will be a single- blinded, non- inferiority 
randomised controlled trial comparing an online twice- 
weekly exercise and education session to usual physical 
therapy treatment for people with a DRF. There will be a 
1:1 allocation ratio. A web- based randomisation software 
will be used to generate allocation assignments stratified 
by gender. Allocation will be concealed from therapists 
and patients until the first visit, and a blinded evaluator 
will perform all patient outcome assessments (CZ). This 
is protocol version 2 from September 2020.

Participants
We will recruit volunteers aged 50–65 years, who are 6–10 
weeks after wrist fracture, from the RM- HULC in London, 
Ontario. Participants will not be required to have preinter-
vention osteoporosis or osteopenia, but we will be aiming 
to enrol participants with a low- impact DRF, to target 
participants at high risk of developing osteoporosis in the 
future. Participants will have had a recent DRF and will be 
cleared from exercise by their treating physician. We are 
aiming to enrol a total of 74 participants, 32 participants 
in the Hands- Up intervention group and 32 participants 
in the control group. The sample size was designed based 
on multiple papers and criteria for pilot studies14 15 and 
to provide sufficient data to pilot our disaggregated sex/
gender- based analyses (SGBA) plan.16 Given the predom-
inance of women in this population, we will specifically 
recruit men to ensure that at least 40% of participants are 
men, to support SGBA.

The inclusion criteria will be:
 ► Patients attending the RM- HULC.
 ► Patients who have had a DRF within the last 6–10 weeks.
 ► Aged 50–65.
 ► Able to speak and understand English.
 ► Able to provide informed consent.
Exclusion criteria will be:
 ► Any contraindications to exercise.
 ► Progressive neurological disorders that would affect 

study participation.
 ► Unable to stand or walk independently.
 ► Unable to provide consent.

Patient and public involvement
Previous work by our laboratory group surveyed people 
with osteoporosis to better understand their exercise pref-
erences. The feedback from that survey helped to design 
the research question and design of the study.17 People 
with osteoporosis were consulted on the education mate-
rials and the exercise programme to determine whether 
the education and exercise were relevant and thorough. 
Participants will be asked to discuss the patient burden 
of the study during their study participation. A substudy 
will be conducted to assess the usability and participant 
engagement with the intervention.

Intervention
The participants will be asked to participate in the online 
sessions twice weekly for 6 weeks, which will consist of 45 
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min of a prerecorded, guided online exercise program 
and 30 min of prerecorded education modules. The 
online exercise program will consist of three components:

 ► Upper extremity mobility and strength exercises.
 ► Lower extremity mobility and strength exercises.
 ► Static and dynamic balance training (table 1).

Exercise program
Participants will be guided through a 45 min exercise 
program. In the first session, the participants will be 
asked to go through tutorial videos teaching them how to 
perform each exercise. The subsequent sessions will be a 
guided 45 min class of a prerecorded exercise program, 
where the participants can follow along with the video. 
The participants will track their progress on a program 
sheet, recording the number of sets and the number of 
repetitions completed for that session, and any modifica-
tions made to the exercises. An example exercise program 
is presented in table 1. The exercises will be progressed 
after 3 weeks, where the participants will be able to follow 
along with a second 45 min video demonstrating these 
progressed exercises. An online forum will be set up and 
monitored by a physical therapist to answer any questions 
that arise during the exercise program.

Education sessions
Immediately after the exercise session, participants will be 
encouraged to participate in a 30 min educational session. 
The educational sessions will be prerecorded videos. The 
topics will cover bone health principles, nutrition for 
bone health, osteoporosis practice guidelines, ways to self- 
monitor balance and lower extremity strength, impacts of 
physical activity, home hazard detection, hazards at work 
and in the community, postural effects on bone loading 
and fracture risk and integrating physical activity in daily 

life. Nutritional education will emphasise the importance 
of calcium and vitamin D, sources of both dairy and dairy- 
free calcium, vitamin D, the importance of protein, and 
meat and meat- free sources of protein. Although the 
participants will be encouraged to listen to the videos 
immediately after they exercise, they have flexibility when 
they listen to the modules. They will be encouraged to 
listen to them in order and over the 6- week intervention 
timeline. Participants will be asked to post any question 
on the online forum, which will be monitored, and the 
questions will be answered by a physical therapist.

The fall hazard detection will use a fall hazard check-
list to identify home and workplace fall hazards and assist 
participants in identifying fall hazards in their home envi-
ronments. Patients will complete a checklist of common 
home hazards and then record themselves navigating 
their home and talk aloud to identify potential hazards. 
The videos will be submitted online and reviewed by a 
physical therapist. The last session of the program will 
allow the participant to discuss the program with the 
physical therapist. Patients randomised to regular care 
and the Hands- Up program will both receive therapy as 
directed by their treating therapist and complete all study 
outcome measures. Participants in the standard treat-
ment group will receive access to the online materials 
after their study participation.

Setting and supervision
All exercise sessions will take place at home. The partici-
pants will be asked to complete an exercise tutorial prior 
to beginning the guided online program. There will be 
safety precaution statements and an online forum to allow 
for the participants to ask questions. The videos are not 
live, but a physical therapist will be frequently monitoring 

Table 1 Example exercise programme for participants to use to track their exercise and follow through the circuit

Date: SAMPLE

Begin with a 5 min warm- up, and always start with lighter weights and you can always go higher. Aim for a weight that you 
can do 8–12 repetitions. The 12th repetition should be challenging without breaking form. If you can get to 15 repetitions 
without struggle, then increase the weight.

Exercise Set Reps Weight Set Reps Weight Notes

Squat               

Hip hinge               

Reverse lunge               

Single leg deadlift               

Inclined push- ups               

Single arm supported row               

Upright row               

Lat pulldown               

Band pull apart               

Band external rotation               

Tandem stand               

Single leg stand               

Take some time to do your hand therapy exercises and some stretches.
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the forum to answer any questions. Adverse events will 
be noted at the outcome assessment visits and monitored 
on the online forum. The student investigator will be 
conducting the outcome assessments and will conduct 
the assessments on all the participants, which will also 
take place at RM- HULC.

Website
The participants will engage in the online program 
through a website hosted by  Wix. com, accessed with 
the URL:  handsup-  program. com. To reduce the risk of 
contamination of the study, a login and password are 
required to enter the website. Each participant will create 
their own login information. Security and privacy infor-
mation can be accessed through the Wix website: https://
supportwixcom/en/article/about-domain-privacy. In the 
creation of the Wix website, we have opted to enhance 
the domain security to reduce the risk of identity theft. 
However, to make sure that all the participants can access 
the website it is publicly accessible. A user login helps to 
reduce the risk of the public accessing online forum ques-
tions; however, other participants in the study will be able 
to view the forum. Participating in the forum is voluntary, 
and if participants do not feel comfortable, they do not 
have to participate. Instead, participants canprivately 
email the lead student investigator directly.

Goals and exercise modes
The program was designed with four main goals in mind: 
(1) to improve upper body strength and mobility; (2) to 
improve lower body strength and mobility; (3) to improve 
balance; and (4) to improve functional outcomes of 
the wrist due to the DRF. The current study is assessing 
feasibility, and if the study is feasible a larger trial will be 
designed to determine whether these goals are met.

Frequency and duration
Participants will be asked to participate in the exercise 
and education class twice weekly for 6 weeks. Each session 
will last 75 min, with 45 min allocated to exercise and 
30 min to education. Participants will not be explicitly 
encouraged to exercise beyond the program; however, 
they will be provided with a diary to track any exercise 
they might be doing outside of the program.

Intensity
For the upper and lower body strengthening the partic-
ipants will use body weight, or a resistance band. It will 
be up to the participants’ discretion to determine their 
appropriate intensity. Since the participants will be 
provided resistance bands but no weights, we will ask 
them to increase intensity by increasing the number of 
reps, or sets, or the resistance on the band. It will be 
emphasised that the participants prioritise good form 
rather than high repetitions or increasing resistance. The 
online exercise program will be set up to have the partici-
pants complete three sets of 8–10 repetitions of exercises 
targeting the major muscle groups. The exercises can be 
progressed by increasing the resistance or by increasing 

the number of repetitions. Balance exercises will be held 
for 20–60 s, progressively increasing the difficulty by 
reducing the base of support, adding a mental challenge 
or affecting the sensory system (eg, closing their eyes). 
Participants will be coached on how to self- progress.

Time
The intervention group will be asked to participate in the 
6- week program, but after that participation they will not 
be asked to continue the exercise program. However, we 
will be tracking their activity through a log for 1 year.

Comparator
The control group will not receive the exercise and 
education portion of the intervention. They will be asked 
to attend a baseline visit for measurement of outcomes, 
and report back at 6 weeks, month 3, month 6 and month 
12 to repeat the outcome assessments. Participants in the 
control group will be attending the usual physical therapy 
care that they would receive after a DRF. The control 
group will receive access to the online materials at the 
end of the 12- month study participation.

Data collection and management
A study manual describing the operating procedure, 
consent forms, scripts, data forms and checklists are in 
the Hands- Up Study Manual. The lead student investi-
gator (CZ) will manage the trial, be the point of contact 
for the participants and allocate them to their group. 
A research assistant will obtain consent and perform 
the outcome assessments. The lead student investigator 
will not be blinded to study allocation, but the research 
assistant collecting the data will be blinded. Participants 
will be able to opt out of assessments and will be asked 
to complete the questionnaires electronically through a 
secure database. A secure online data management system 
will be used and monitored by the lead student investi-
gator. A copy of the letter of information and consent is 
provided in online supplemental file 1.

Primary outcome: feasibility, recruitment and retention
For the primary outcome, the intervention will be 
considered feasible if participants complete >60% of the 
prescribed classes (two classes per week for 6 weeks).18 
Recruitment will be determined as feasible if we are able 
to recruit 74 patients within 12 months. Retention rates 
will be considered feasible if greater than 75% of partici-
pants attend the final study visit19 (figure 1).

Secondary outcomes
For the secondary outcome, functional assessment 
measures will include:

 ► Physical performance: grip strength, Step Test, Biodex 
Balance Test and Five Times Sit to Stand Test.

 ► Self- report: physical activity (rapid assessment of 
physical activity. personalized exercise question-
naire), self- reported bone health behaviours, hand 
function (ROM, Patient- Rated Wrist Evaluation 
Questionnaire).
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 ► Bone density measure: dual energy X- ray absorptiom-
etry (DXA), measured at the wrist, femur and total 
body.

Knowledge will be assessed with knowledge tests on 
bone health behaviours.

These assessments will be measured at baseline, 6 
weeks and 3, 6 and 12 months following wrist fracture, 
except for the DXA, which will be measured at baseline, 
6 months and 12 months. The participants will complete 
the standardised self- reporting tools that will assess adher-
ence to the programme (figure 1).

Recruitment
Participants will be recruited from the RM- HULC. 
Surgeons will be used to help notify the lead student 
investigator for an eligible participant after approaching 
the participant, explaining the study, asking if they are 
willing to participate and providing the participant with 
the letter of information and consent. The lead student 
investigator will then approach the participant to set 
up the initial visit. It is the goal to have 74 participants 
enrolled in the study within 1 year of starting recruitment.

Strategies to enhance retention
Participants will be asked to return for assessment visits 
at baseline, 6 weeks and 3, 6 and 12 months. Participants 
will be called 1 month prior to their scheduled assessment 
time to set up the visit and an additional reminder phone 
call will be made the day prior to the visit.

Sample size estimation
A total of 74 participants, 32 in the Hands- Up group and 
32 in the control group, is the sample size goal. The sample 
size was designed based on multiple papers and criteria 
for pilot studies,14 15 and to provide sufficient data to pilot 
our disaggregated SGBA plan.16 Given the predominance 
of women in this population we will specifically recruit 

men to aim for 40% of men participants, t supporting 
SGBA recommendations.

Analysis
The quantitative variables will be presented as means and 
SD, and the qualitative variables as numbers and percent-
ages. Feasibility outcomes will be presented as number of 
participants meeting the a priori definitions. To compare 
the baseline data of gender and dominant hand of the 
participant, χ2 tests will be used. A preliminary analysis 
(general linear modelling) of between- group differences, 
disaggregated by gender including associated CIs to deter-
mine the range of potential treatment effects (table 2).

ETHICS AND DISSEMINATION
We are proposing a feasibility study improving outcomes 
for adults after DRF. This intervention will combine exer-
cise and osteoporosis education. This study was designed 
as a pilot study, a smaller scale study, to determine 
whether this intervention is feasible and practical for a 
future larger scale study. The study was designed in such 
a way that the intervention will be closer on the scale of 
pragmatic rather than explanatory as a hope of the inter-
vention being adapted into practice. A larger trial could 
be expanded into other cities, provinces or countries, and 
in a variety of treatment centres.

This will be the first study to address adults aged 50–65 
with a DRF by providing them with a whole- body exer-
cise program and osteoporosis- related education, and the 
first programme to offer this type of programme online. 
This study chooses to cater the education towards osteo-
porosis because osteoporosis is a very prevalent disease20 
with a large gap in care in this age group.13 Specifically, 
a DRF is often the first sign of someone having osteopo-
rosis21–23; however, it often takes more than one fracture 
before osteoporosis screening or treatment begins. Mean-
while, the 50–65 years old age category is at high risk of 
developing osteoporosis.20 24 25 If we are able to teach 
them non- pharmacological management, they may be 
able to be more autonomous in their care and potentially 
prevent future more debilitating fractures such as of the 
hip or spine.

This study was designed to be presented in English, 
potentially limiting the external validity of the study. 
However, over 200 million people suffer from osteoporosis 
worldwide,26 indicating a need for preventative manage-
ment strategies. Future iterations of this programme 
could include translations to target a larger proportion of 
those individuals affected by osteoporosis. Unfortunately, 
it will be challenging to determine the medium- term 
and long- term effects of the programme, as the goal is to 
prevent fractures.

Ethics and confidentiality
The research will be conducted according to the Tri- 
Council Policy Statement and in accordance with the 
University of Western Ontario and Lawson Health 

Figure 1 The schedule of enrolment, interventions and 
assessments for the Hands- Up pilot randomised controlled 
trial.
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Research. The study has received approval from the 
Research Ethics Board at the University of Western 
Ontario. A trial run of the study was conducted in August 
2020 with a participant volunteer. Amendments will be 
submitted to the ethics committee by the lead student 
investigator. Participants will be assigned an ID to be 
used on the forms and in the data management system. 
Deidentified data will be stored in a secure area of 
RM- HULC. Hard copies of records with personal iden-
tifiers will be kept separately from the data. Data will be 

entered into the data management system by the lead 
student investigator.

Dissemination
Publishing the results will be a key strategy to provide 
knowledge users with the most up- to- date research for 
wrist fracture management in middle- aged adults. The 
program will be provided freely through open access 
to ensure academics and clinicians are informed of the 
study results. The results will also be disseminated to 

Table 2 Variable, hypotheses, outcomes and methods of analysis

Variable/outcome Hypothesis Outcome measure Method of analysis

Primary

Recruitment We will recruit 74 participants. Number of participants 
recruited

Descriptive statistics

Retention We will retain 75% of our 
sample.

Number of participants 
completing the final study 
visit

Descriptive statistics

Adherence The average proportion of 
exercise sessions completed 
will be equal or greater than 
60%.

The average proportion 
of completed exercise 
sessions

Descriptive statistics

Secondary

Physical performance The intervention will have 
improved outcomes relative to 
control.

 ► Grip strength
 ► Step Test
 ► Biodex Balance Test
 ► Five Times Sit to Stand 
Test

 ► t- test comparing baseline to final 
study visit

 ► t- test comparing final visit of 
intervention and control

 ► Logistical regression measuring 
change over time

Falls The intervention group will 
have fewer falls.

Number of self- reported 
falls
Number of fallers

 ► Number of fallers: relative risk
 ► Fall rate: binomial regression

Fear of falling The intervention group will 
have a reduced fear of falling.

Questionnaire  ► t- test comparing baseline to final visit 
and intervention to control

 ► Regression to see change over time

Physical activity (RAPA) The intervention group will 
have higher reported activity 
levels.

Questionnaire  ► t- test comparing baseline to final visit 
and intervention to control

 ► Regression to see change over time

Self- reported bone 
health behaviours (PEQ)

The intervention group will 
have improved bone health 
behaviours.

Questionnaire  ► t- test comparing baseline to final visit 
and intervention to control

 ► Regression to see change over time

Range of motion The intervention group will 
have better range of motion.

Wrist goniometer  ► t- test comparing baseline to final visit 
and intervention to control

 ► Regression to see change over time

Patient- rated wrist 
evaluation

The intervention group will 
have reduced pain and 
improved function.

 ► t- test comparing baseline to final visit 
and intervention to control

 ► Regression to see change over time

Bone density The bone density will stay the 
same in the intervention group.

DXA

Osteoporosis 
knowledge

The intervention group will 
have improved osteoporosis 
knowledge.

Knowledge test  ► t- test comparing baseline to final visit 
and intervention to control

 ► Regression to see change over time

DXA, dual energy X- ray absorptiometry; PEQ, Personalized Exercise Questionnaire; RAPA, rapid assessment of physical 
activity.
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academic knowledge users through national and inter-
national conference presentations. Workshops will be 
held to teach clinicians the results of the study, to inform 
their current practice. The lead student investigator will 
reach out to an osteoporosis exercise training program, 
BoneFit, to inform physical therapy practice on managing 
adults in the early stages of osteoporosis.

Results related to the exercise program, key nutri-
tional points and fall prevention strategies will be made 
public through YouTube, also allowing for an indication 
of prograe uptake. Public access through YouTube will 
provide knowledge from the study results to individuals 
with osteoporosis and allow them to begin modifying 
their lifestyle. We will promote the study through social 
media to be able to reach a wider breadth of interested 
people.

We will also be targeting patient support groups such 
as the Canadian Osteoporosis Patient Network and trans-
lating the results through Osteoporosis Canada. Finally, 
a website related to this study will be created after the 
programe is complete to allow the patients and clinicians 
to have continued access to the resources.
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