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1 Grand Introduction

The thesis presented has an overarching theme of non-pharmacological management for
osteoporosis, with a particular focus on preventing future more debilitating fragility
fractures. Although this thesis could not address prevention of fractures, it will be a focus
for my future work. This introduction will summarize information related to osteoporosis
and distal radius fractures. The intention is to provide a brief overview of a description of

the conditions and management strategies.
1.1 Osteoporosis

1.1.1  Description of Osteoporosis

Osteoporosis is a disease characterized by low bone mass, a deterioration of bone tissue,
and a subsequent increased risk for fracture®. The prevalence of osteoporosis increases
with age *; however, some women can be diagnosed with osteoporosis perimenopause, as
early as in their fifth or sixth decade 2. Risk factors for fractures include increasing age,
female sex, previous fractures, parental history of hip fracture, smoking, and use of
glucocorticoids*. Additionally, secondary osteoporosis can result from pharmacological
treatments at any age (e.g. androgen deprivation therapy, prolonged corticosteroid use),
malabsorption disorders (e.g. ulcerative colitis, Crohn’s disease), and eating disorders °.
The neck of the femur, distal radius, and vertebral bodies are the most common locations
for osteoporotic fractures ©. Back pain and thoracic hyper-kyphosis are hypothesized
sequelae of vertebral fractures resulting from changes in anatomical alignment, and
muscle and ligamentous support . An osteoporotic fracture is typically termed a fragility
fracture. A fragility fracture is a fracture that occurs spontaneously or easily from simple
tasks like bending, reaching, twisting, coughing, or sneezing?®. It can also occur due to a

minor injury such as a fall from standing height or less, or at walking speed or less®.

Osteoporosis is diagnosed by using a dual energy X-ray absorptiometry machine (DXA),
which gives an indication of the bone density® *°. The image is typically taken at the

lumbar spine or hip, and then compared to age and sex matched norms® 1°. There are two

1



commonly used tools to determine a person’s risk of fracture. The Canadian Association
of Radiologists in association with Osteoporosis Canada developed the CAROC tool*!.
The CAROC tool is a graph with age on the X-axis and bone mineral density femoral
neck t-score on the Y axis!l. A t-score is the distribution of bone mineral density
compared to an average 30-year-old and is presented in number of standard deviations
from the mean*?. The higher the age and the lower the femoral neck t-score the greater
risk of fracturing®!. For example, a woman aged 50 their t-score would have to be about -
4.0 (osteoporosis is considered a t-score of -2.5 or below), whereas a woman aged 85
would be considered high risk of fracture with a t-score of -2.5 and below. There are
graphs for both men and women. The other commonly used tool is the Fracture Risk
Assessment Tool (FRAX), which considers many risk factors including age, sex, weight,
height, previous fracture, parent fractured hip, current smoking, glucocorticoid use,
rheumatoid arthritis, secondary osteoporosis, alcohol consumption of 3 or more units per
day and bone mineral density'®. Someone is considered an increased risk of fracture if
they have fragility fracture after the age of 40 if they have prolonged or systemic
glucocorticoid use!!. Someone is high risk of fracture if they have had a fragility fracture

of the vertebrae or hip or if they have had more than one fragility fracture®®,
1.1.2  Epidemiology

An osteoporotic fracture affects one in three women and one in five men in their
lifetime®. Approximately 2 million Canadians are affected by osteoporosis*4. An
osteoporotic fragility fracture is more common than a heart attack, stroke, and breast
cancer, combined. Approximately 80% of all fractures in menopausal women over the

age of 50 are considered fragility fractures'* °,
1.1.3  Burden of the Disease

People living with osteoporosis face a reduced quality of life, lowered self-esteem,
reduction or loss of mobility, disfigurement, a lack of independence and in some cases,

death — 28% of women and 37% of men who suffer a hip fracture will die within the



following year 8. The risk of death is five to eight times more likely in the first 3 months

after a hip fracture, and 16% of people die in the 5 years following a vertebral fracture 7.
1.1.4 Management

Osteoporosis can be managed pharmacologically and non-pharmacologically, with non-
pharmacologic management important in preclinical and early osteoporosis, and both
important in later stages of the disease. Clinical recommendations outline the timing and

best practices for managing osteoporosis with medication, nutrition, and exercise & 7,
1.1.4.1 Pharmacological

Pharmacological management of osteoporosis is done by a treating physician which could
be their family doctor, an endocrinologist, or a rheumatologist. Medication is typically
prescribed to patients that are at a moderate or high risk for fracture'®. However, there can
be significant side effects associated with the medications including gastrointestinal
problems, skin infection, rash, dizziness, pain in the joint, and in the odd case a femoral
fracture. Recognizing these side effects, often patients are hesitant to being
pharmacological treatment. See Chapter 5 for the patient’s perspective on managing
osteoporosis. A few of the common medications and a description of the medication is

below:
1.14.1.1 Bisphosphonates

Bisphosphonates are the most common family of drugs used to treat osteoporosis®®.
Bisphosphonates are an anti-resorptive drug that bind to the surface of the bone and slow
down the resorbing actions of osteoclasts, allowing for osteoblasts to rebuild the bone?®,
There are four bisphosphonates currently approved for use in Canada: alendronate
(Fosamax ®), etidronate (Didrocal ®), risedronate (Actonel ®) and zoledronic acid
(Aclasta®). Also available are Actonel DR™, Fosavance® (Fosamax® with vitamin D)

and several generic versions.



1.1.4.1.2 Denosumab

Denosumab is an osteoporosis treatment of a human monoclonal antibody that prevents
the RANKL-RANK interaction, an upstream regulator of osteoclasts, preventing
osteoclasts from being formed®®. Denosumab may be more commonly referred to as the
brand name Prolia. People with osteoporosis need to be at high risk of fracturing or a
previous fragility fracture with a decline in bone mineral density, or if they have not

responded to other osteoporosis treatments?®.

Denosumab is administered as an injection under the skin, twice yearly. Individuals who
were in the FREEDOM study, which evaluated denosumab in comparison to placebo,
were followed, and those who stopped denosumab had a subsequent reduction in bone
mineral density (BMD) and an increase in the risk of fracture 2°. Analysis of the data
from the FREEDOM study as well as the Extension trial of denosumab up to a total of 10
years, confirmed that stopping denosumab was associated with an increase in rate of bone
loss as measured by bone turnover markers, which rose 3 months after missing a
scheduled dose?!. BMD decreased back to the baseline level 12 months after missing a

scheduled dose of denosumab®.
1.1.4.1.3 Hormone Therapy

Estrogen plays an important role in maintaining bone, making hormone therapy an option
to help treat osteoporosis?2. After menopause the body creates less estrogen, which also
contributes to the increase of fragility fractures in older adults, and why osteoporosis is
commonly thought of as more of a women’s disease. Hormone therapy is not used to
replace the hormones but rather to supplement them to avoid extremely low levels of

hormones and prevent bone loss?2.
1.1.4.1.4 Raloxifene

A similar drug to hormone therapy is Raloxifene (Evista®), which is from a family of
drugs called SERMs (Selective Estrogen Receptor Modulators)?® 2. SERMs, however,

are a non-hormonal drug, but they act like estrogen in parts of the body like the bones,



but in other parts of the body like the uterus and the breasts they block the effects of

estrogen? 24,
1.1.4.1.5 Romosozumab (Sclerostin Inhibitor)

As a sclerostin inhibitor, Romosozumab both increases bone formation and decreases
bone resorption?. This drug has shown positive effects on both trabecular and cortical
bone, make the bones stronger and reducing the risk of fracture?.

1.1.4.2 Non-Pharmacological

Non-pharmacological management of osteoporosis includes exercise, nutrition, and falls
prevention strategies. Non-pharmacological management is recommended to begin as
soon as someone finds out that they have osteoporosis?® ?’. Exercise is recommended for
all people with osteoporosis, including those that have had hip and vertebral fractures?®:
2! Non-pharmacological management is usually the first approach to managing people at
low and moderate risk of fracture and is an essential compliment to pharmacological
management for people at high risk of fracture!® 28, A diet for someone with osteoporosis
should include adequate calcium, vitamin D and protein, all of which help improve bone
health?®, It’s recommended that calcium is primarily obtained from the diet, but vitamin
D intake often requires supplementation?®. Falls prevention strategies are complex and
often require a multimodal approach which may include balance training, posture
awareness, removal of home fall hazards and awareness of medication that may

contribute to risk of falling?’.
1.1.4.2.1 Exercise

In 2014 a set of exercise recommendations was created for people with osteoporosis?®: %’
The recommendations suggest that older adults with osteoporosis engage in a
multicomponent exercise program that includes resistance training in combination with
balance training®® ?7. Older adults with osteoporosis should not engage in aerobic training
to the exclusion of resistance and balance training?® 2’. Recommendations for the volume

of exercise follows closely to the Canadian Physical Activity recommendations, where



older adults should engage in 150 minutes of moderate to vigorous aerobic exercise,
strength train each of the major muscle groups twice per week and engage in balance
exercise?® %, The osteoporosis exercise recommendations specify that balance should be
trained daily for at least 20 minutes, and people with osteoporosis should engage in
posture training/ awareness and target the back extensor muscle group?® 2’. These
guidelines also make special recommendations for those individuals who have sustained a
vertebral fracture?® 2’ They suggest that older adults with a vertebral fracture should still
engage in a multicomponent exercise program with resistance training and balance
training but should consult a physical therapist for recommendations to ensure that the
exercises are safe and appropriate?® 2’. Again, older adults with a vertebral fracture
should not engage in aerobic exercise to the exclusion of resistance or balance training?®
2! These recommendations are currently being updated and a new set of
recommendations is expected to be released in 2022. In a recent Cochrane Review by
Gibbs et al., (2019) looking at the effects of exercise in people with an osteoporotic
vertebral fracture, there was some benefit to favour exercise in the Timed Up and Go
(MD -1.13 seconds, 95% CI -1.85 to -0.42; studies = 2)3!. As well, exercise improved
QUALEFFO-41 physical function score (MD -2.84 points, 95% CI -5.57 to -0.11; studies
= 2; very low-quality evidence) and QUALEFFO-41 total score (MD -3.24 points, 95%
Cl-6.05 to -0.43; studies = 2; very low-quality evidence)!. However, these results should
be interpreted with caution as the studies were of very low quality, and the results were

not clinically meaningful®.
1.1.4.2.1.1 Aerobic

The Canadian exercise and physical activity guidelines for older adults established by the
Canadian Society for Exercise Physiology recommend that adults engage in 150 minutes
of moderate to vigorous aerobic exercise per week, in bouts of 10 minutes or more*°.
However, in recent update to the Canadian physical activity guidelines, 24-hour
movement guidelines were established?®. These guidelines more broadly recommend that
older adults move more?®. It is recommended that older adults engage in moderate to
vigorous physical activity, but these guidelines are recognizing the benefits of light

physical activity and standing time, encouraging older adults to reduce sedentary time?°.



Rather than requiring moderate to vigorous activity to be in bouts of 10 minutes or more,
the 24-hour movement guidelines suggest simply accumulating 150 minutes of moderate
to vigorous physical activity in the week and engage in several hours of light physical
activity including standing in a day?®. The main message in the 24-hour movement
guidelines that sedentary behaviour should be replaced with additional physical activity
and light physical activity should be replaced with moderate or vigorous physical activity,

while preserving sleep, to achieve optimal health benefits®®.

Aerobic exercise can include activities such as cycling, walking, and swimming to name
a few, and should be encouraged to reduce to risk of cardiovascular disease among many
other health conditions. The activity needs to be weight-bearing to have an effect on the
bones and needs to be high impact to have an effect on hip bone mineral density 3. A
2011 meta-analysis reported that, even though walking and Tai Chi may improve bone
mineral density (BMD) at the spine and wrist, exercise programs that are higher impact or
combine aerobic physical activity with resistance training may be more effective at the
hip®2. Although activities like walking are often prescribed by healthcare providers to
people with osteoporosis, the Too Fit to Fracture recommendations suggest that aerobic
physical activity should not be done to the exclusion of resistance and balance training.
Healthcare providers should recommend a multi-modal intervention that includes
components of resistance, balance, and aerobic training to attenuate bone loss and reduce
the risk of falls and fractures 323,

1.1.4.2.1.2 Resistance Training

Resistance training can be described as performing muscle contractions against a
resistance, which can include working against gravity (using body weight as resistance)

or an external resistance (e.g., free weight, resistance bands)®.

Resistance training is an essential intervention for older adults to reduce the risk of
muscle loss, loss of muscle mass (sarcopenia), and address factors that contribute to
frailty®. Resistance training can help to improve physical functioning, mobility,
independence, chronic disease management, psychological well-being and quality of

life®®.



A position statement on resistance training for older adults was published in 2019 and
suggests that a resistance training should be performed in sets of 2-3 with 1-2
multijointed exercises per major muscle group and achieving 70-85% of their 1-repetition
maximum (1-RM), 2-3 times per week. The program should include power exercises
where the exercise is performed at a higher velocity but a lower load (40-60% of 1-
RM)%. All exercise programs should be individualized and progressed. A well-designed
program can help to improve muscle strength, power, and neuromuscular functioning of
older adults. These adaptations can translate to improved performance of activities of
daily living, reduce risk of falling, psychosocial well-being, and independence.
Resistance training programs should consider the individual’s functional capacity by

understanding their mobility and cognitive limitations and any chronic conditions®®.

The evidence supports that a progressive resistance training program can improve muscle
strength in older adults. A Cochrane meta-analysis of 73 randomized control trials
showed a statistically significant improvement in muscle strength in older adult
participants (73 trials, n = 3059, standardized mean difference 0.84; 95%Cl, 0.67-1.00)%".
Several studies have demonstrated a positive effects on spine BMD with high-intensity
resistance training *° or on both spine and hip BMD after combined training
programs*® 4%, In another Cochrane review, resistance training or combined resistance
and aerobic training can increase spine (24 trials, n = 1441, standardized mean difference
0.85; 95%Cl, 0.62 to 1.07) and hip (13 trials, n = 863, standardized mean difference 0.41;
95% CI, — 0.64 to 1.45) BMD compared to a control group in post-menopausal women

aged 4570 years®?,

For people with osteoporosis, exercise should include loadbearing activities at a moderate
to high intensity, targeting the hip, wrist, low back and femur, common sites of
fracturing, and should be progressive*?. A randomized controlled trial of 101 women with
osteoporosis were randomly assigned to a high-intensity resistance training program or a
low intensity home based program. The primary outcome of the study was BMD as
measured by DXA. The adherence rate of the intervention group was 92%, and in the
control group adherence was 85%. A total of 15 participants were lost to follow up, with

6 in the intervention and 9 in the control, which would not be expected to influence the



results. The Timed up and Go test was the only outcome measure that showed statistically
significant between group differences (4.4+ 6.0% versus —1.7+ 6.0%, p < 0.001; 95% CI

2.7% 10 6.0% versus 3.3% to 0.3%). There were minor adverse events reported®,

The Too Fit to Fracture, osteoporosis exercise recommendations, created by Dr. Lora
Giangregorio in 2014, suggest that people with osteoporosis engage in a resistance
training program twice weekly challenging each of the major muscles groups, at a
moderate intensity of 8-12 repetitions?’. Progression to higher intensity (e.g., less than six
repetitions maximum) may be appropriate for some individuals, with supervision by an
experienced exercise physiologist with strength and conditioning and osteoporosis
training, with consideration for the potential risks and benefits?’. Spine sparing strategies
should be considered when performing all activities, and when transitioning between

exercises.
1.1.4.2.1.3 Balance

There is strong evidence supporting that exercise that involves a high challenge to
balance can prevent falls in older adults. The Too Fit to Fracture guidelines recommend
that adults with osteoporosis engage in 20 minutes of balance training daily. In a 2017
meta-regression, which included 88 trials with a total of 19 478 participants, evaluated
the most effective types of exercise for fall prevention revealed that exercise programs.
The pooled effect of exercise on fall rates in community- dwelling older people,
expressed as a rate ratio, was 0.79 (95% C1 0.73 to 0.85, p<0.001, 12 47%, 69
comparisons. As well, there was a greater effect in trials that were aimed to provide a
high challenge to balance (RRR=0.85, 95% CI 0.73 to 0.995, p=0.04, 28% of
heterogeneity explained), and 3 hours per week or more of exercise (RRR 0.77, 95% ClI
0.65 to 0.91, p=0.003, 61% of heterogeneity explained) *.

A high challenge to balance is defined as moving the center of mass, reducing the base of
support and reducing the amount of contact to support objects 4. Tai Chi is an example of
a high challenge balance activity. In a meta-analysis of studies using Tai Chi as the
intervention or a component of the intervention, there was a significant reduction in the

rate of falls in the participants °. Balance can also be challenged by gradually reducing
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the base of support by someone transitioning from a position with their feet together, to a
semi-tandem stand, to a tandem stand and then to a single leg stand®. Manipulating the
sensory system is another way of challenging balance by having the participant stand
with their eyes close, standing on a foam pad to manipulate their proprioception or by
turning their head while standing . Balance can be further challenged by taking a static
exercise like tandem stand and making it dynamic by having the participant walk heel to

toe %,

Balance training should be tailored to the individual to make it challenging to see an

improvement but not too challenging to cause a fall.
1.1.4.2.1.4 Spine Sparing Strategies

Spine sparing strategies are used to encourage individuals to reduce movements that can
increase the risk of vertebral fractures. One study, using a biomechanical model estimated
that an increase of 18% and 57% of vertebral compressive force in the lumbar and
thoracic spine respectively during changes of position from standing to 30° flexion “°.
Movements that involve rapid, repetitive, end-range, sustained or weight forward flexion
or rotation of the spine should be modified, when possible, to reduce the risk of vertebral
fractures. Lifting and lowering objects to the floor can also be considered risky and

measures should be put in place to avoid moving objects to or from the floor?’.

Rather than performing spinal flexion or rotation, alternative movements can be done to
try to reduce the amount of load going through the spine. Rather than spinal flexion, a hip
hinge can be used. Hinging from the hip can reduce the spinal load drastically and reduce
the risk of anterior fracturing of the vertebrae*’. Rather than twisting through the spine a
step to turn can be used, where the person takes several small steps moving their whole

body, instead of rotating through the torso.

Positional considerations should be accounted for when working with someone at risk of
fracturing. Sitting places, a higher load on the spine than standing and lying down off
loads the spine creating the smallest load. This is relevant when prescribing exercises to

someone with osteoporosis. Commonly, older adult exercise classes are done in a seated
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position to try to reduce the risk of falling, not considering that this position increases the
load on the spine, compounded by a potentially poor posture causing spinal flexion, and
then adding weight with a resistance band or a dumbbell*®4°, A safer alternative would
be to have the class taught in standing, with a chair nearby for balance support if needed.

Avoiding spinal compression fractures is particularly important due to the increase in
mortality and morbidity associated with vertebral fractures, but also due to the associated
postural changes. An accumulation of anterior wedge fractures can lead to a fixed
hyperkyphotic posture®. The hyperkyphotic posture leads to a change in the position of
body mass, pushing it closer to the edges of stability, which consequently increases the

risk of falling 5% 2 and future fracture.

From a clinical perspective, it is valuable to tell patients what they can do rather than
what they cannot do. Rather than telling patients to avoid bending through the spine,
encourage them to bend using the hip hinge. Patients at high risk of fracturing may
require help with some household activities, particularly in those individuals that have
vertebral fractures or gait and balance difficulties. As well, weight should be equally
distributed on both sides of the body. For example, when carrying groceries rather than

putting all the bags in one hand, equally distribute the weight in both hands.
1.1.4.2.2 Nutrition

Nutrition is an essential component for managing osteoporosis non-pharmacologically. If
nutrition is inadequate prior to beginning an exercise program it could lead to weight loss
losing not only fat but muscle and bone as well. This may not only limit the capacity to
build muscle strength with an exercise program, but could also lead to further bone loss,

exacerbating their osteoporosis.

Minerals, such as calcium, phosphorous, and magnesium; vitamins, such as vitamin D, A,

and K; and protein are important for bone health 3.
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1.1.4.2.2.1 Calcium

Adequate calcium either through food or supplements, is encouraged to maximize effects
of exercise on bone health >*. Current osteoporosis guidelines from the Institute of
Medicine suggest that adults 19 to 50 years should consume 1000 mg of calcium daily
while people older than 50 years, 1200 mg of calcium daily . Recommended calcium
doses consider both food and supplemental sources, but, ideally, the majority comes from
food.

In a study by Tai et al., in 2015, found that individuals that consumed 0.6-1.8% more
dietary calcium small increases in bone mineral density (BMD) over 1-2 years®. Calcium
supplements also were associated with increased BMD by 0.7-1.8%. There was a small
decrease in the total number of fractures, and vertebral fractures, with a subsequent
increase in bone mineral density®. However, the increase in BMD is not likely to reduce
the risk of fractures. Another study also tried to determine if an increase in calcium could
reduce the risk of fractures and increase BMD but there was no effect®®.

1.1.4.2.2.2 Vitamin D

Adequate vitamin D is encouraged to maximize effects of calcium and exercise on bone
health °*. Current osteoporosis guidelines suggest that adults 19 to 50 years should
consume 400 to 1000 IU of vitamin D, while people older than 50 years, 800 to 2000 I1U
of vitamin D 2, Vitamin D should be consumed with calcium, to improve the absorption
of calcium, and to maintain calcium balance and bone mineralization. Inadequate vitamin
D can result in poor bone mineralization, as well as bone loss due to a rise in parathyroid

hormone levels [Aliya Khan].

A meta-analysis by Bolland et al., (2018) evaluated the effects of vitamin D
supplementation on falls, fractures, and bone mineral density in adults, and found that
vitamin D did not have an effect of the risk of fractures or falls and there was no
meaningful effect on BMD®®. However, many of the studies included in this meta-
analysis included participants that were not vitamin D deficient, so it’s unclear whether

those with vitamin D deficiency would have had improvements in fall, fractures, and
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BMD outcomes®. It’s unlikely that vitamin D alone will have a significant effect on falls,
fractures and BMD but likely has a large impact when used in combination with calcium
and through a multi-modal intervention that includes exercise and balance training as
well. One review looked at the combination of calcium and vitamin D on individuals

living in a long-term care home, and the study showed a significant benefit®’.

Most Canadians have inadequate vitamin D levels and do require approximately 400-
2000 IU of vitamin D daily to reach a normal vitamin D level®®. In those with
osteoporosis it is necessary to take adequate calcium and vitamin D as well as drug

therapy to significantly reduce fracture risk®®.
1.1.4.2.2.3 Protein

Protein is an important macronutrient for people with osteoporosis to help maintain
muscle and bone strength. Proteins optimize levels of IGF-I, which stimulates bone
growth and increases calcium and phosphorus absorption in the gut contributing to
maintaining bone health °. Protein gives bone its strength and flexibility and is an
important component of muscle development, which can help to reduce falls and
fractures. Data from the Framingham Osteoporosis Study suggested that lower protein
intake resulted in more bone loss at the spine and femur, when compared to higher
protein consumption . There are variations in protein intake and increased level of
protein above 0.8 g/kg of body weight/day is associated with increased BMD 1. With
age, the anabolic response to protein may decline, and the PROT-AGE Group
recommends 1.0-1.2-g protein/kg body weight per day for older adults, and more for
active individuals ®>—a value higher than the recommended daily allowance (RDA).
Some older adults do not even meet the RDA. Malnutrition and low protein intake have
been associated with poor physical function 8. Therefore, alongside a recommendation to
participate in exercise should be a discussion about adequate protein and calorie intake.
For further information, please refer to: https://osteoporosis.ca/bone-health-

osteoporosis/nutrition/.
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1.1.5 Falls and fracture prevention

Fall related injuries are the third leading cause of years lived with a disability®*.
Approximately one in four community-dwelling adults over the age of 65 will experience
a fall and approximately half of these individuals will experience a second fall within the
year®® % One in ten falls lead to serious injuries including fractures®’, resulting in a large
economic burden for the healthcare system®. While there are many known factors that
contribute to falls in older adults, the most modifiable risk factors for community-
dwelling older adults includes: the use of drugs and polypharmacy, environmental
hazards, poor vision, and reduced lower extremity balance and strength. These risks

contribute to an impaired ability to perform daily activities®®2.

One strategy to reduce the number of falls in older adults is to identify modifiable
environmental risk factors by using home hazards assessment checklists. Robust evidence
from a meta-analysis demonstrated that a home safety intervention could reduce falls by
39% amongst at-risk seniors’. In a traditional home safety assessment, a therapist scans
the home using a fall-hazard checklist to identify potential hazards’>®. Therapist home
visits to identify and remediate hazards within the home may be considered a gold-
standard method for the prevention of secondary falls and fractures but may not always
be feasible due to cost or availability of professionals ’’. Other strategies to reduce falls in
the home are through falls hazards identification programs. An operational definition of a
fall hazards program is a program that identifies any environmental agent that results in
the person coming to rest on the floor, ground, or a lower level. These programs may
involve using a self-directed checklist or are administered by an allied health professional
to help identify potential falls hazards. Conversely, a Guideline for the Prevention of
Falls in Older Adults suggested that home modification alone was not sufficient for

reducing falls’®, and a multifactorial intervention may be the best strategy’®.

In a scoping review by Ziebart et al., (2020) looking at the state of the literature for fall
hazard identification programs, there were several gaps identified in the literature®.
There is very little qualitative research on fall hazard identification which leaves a gap in

understanding in-depth thoughts, feelings, attitudes and behaviours of the individuals

14



involved in the fall hazard programs®. There is also no clear definition on fall hazards,
making it more challenging to operationalize and integrate interventions into practice®.
Finally, it would benefit falls researchers to develop a theoretical framework on fall
hazard identification to help with the implementation of the interventions®. A meta-
analysis also conducted by Ziebart et al., in 2020, Pooled estimate effects from 5 studies
assessing the incidence rate of falls from 3,019 individuals indicated no difference
between fall hazards identification programs and control (Incidence rate ratio IRR = 0.98,
95% CI: 0.87 to 1.10)8. The full study is presented in this thesis as Chapter 2.

Another strategy to reduce the risk of falls is through exercise. Two meta-analyses have
been conducted showing strong evidence that exercise can reduce falls in older adults.
Home-based or group-based exercise programs that emphasize balance training and a
higher overall dose of exercise or include exercises from more than one of the following
categories: gait/balance/functional training, strength/resistance training, flexibility, three-
dimensional training like Tai Chi, general physical activity, endurance training, or other,
were able to significantly reduce falls®? 8, Both reviews suggested that walking or

resistance training alone may not have a significant effect on falls8 &,
1.2 Distal Radius Fractures

1.2.1  Description of DRF

A distal radius fracture is referred to as a broken wrist to the lay audience. It can occur
from a fall on an outstretched hand, especially in adults with compromised bone mineral
density. It is recommended that older adults after sustaining a broken wrist are
investigated for decline in bone mineral density, since 85% of elderly women with a DRF
have decreased bone mineral density and 51% have osteoporosis®. The decline in bone
mineral density can lead to further instability with the fracture, where 50% of people
post-DRF are at risk of secondary displacement after a closed reduction and splinting,
and the risk of displacement increases with age®. Conservative treatment alone may not

be sufficient for this population, because of the high the risk of loss of fracture reduction.

15



1.2.2  Epidemiology

Distal radius fractures (DRFs) represent the highest annual incidence of total orthopedic
fractures,®® & accounting for 1/6 of all emergency-department visits® 8 in North
America. Consequences related to DRFs include pain and functional limitations that have
been reported to occur in acute and chronic phases of recovery %092, Prior estimates
indicate that 16% of those with DRFs continue to report pain 1 year post fracture,® %
with some experiencing pain for 2, 6, and 10 years post fracture® %, Reducing pain and
improving hand and wrist function are two important treatment goals in people

recovering from a DRF, which can be achieved with therapeutic exercise.
1.2.3  Burden of the Disease

Recovery following DRF appears to follow different trajectories. Some patients maintain
sufficient muscle strength and range of motion to require no time off from work, whereas
others require more than 1 year away from employment.®® Varying courses of recovery

may be related to soft-tissue injuries around the wrist.%"-%°

Recent studies have placed the focus on gender-stratified analyses, resulting from
evidence of increased DRF incidence in females'® 191, A study by Dewan et al. examined
longitudinal trends of patient-rated wrist evaluation (PRWE) scores in males and females
and found no difference in functioning or pain at either baseline or 1 year post fracture;
however, male subjects were significantly younger than females,'%? potentially
confounding results. The authors highlighted the need for replication to assess pain in
men and women across different age categories'®2. Identifying differences in trajectories
of pain resolution between genders could optimize allocation of pain-management re-

sources and improve outcome expectations.
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1.2.4 Management

1.2.4.1  Surgical

Surgical management of a DRF in older adults may be appropriate because of the risk of
re-displacing the fracture. One study suggested that there is a re-displacement rate of 30%
after plaster cast treatment during the first 10 days and another 29% after 10 days.
However, despite radiographic evidence of a re-displacement, conservatively

management patients demonstrate excellent functional recovery%,

There are several surgical techniques that can be used to manage DRFs. Pinning and
plaster is a non-invasive strategy to reduce a fracture. In a study looking at 92 patients, 2
of the patients experienced minor infection, and 4 experienced complex regional pain
syndrome'®. K-wires is another strategy and was compared to pinning in a study of 100
participants. Functional and radiographic outcomes were significantly better in those
treated with the K-wire than those treated with pinning®. External fixation is another
strategy that might be an appropriate surgical intervention for older adults after a distal
radius fracture 8. In a study of 67 patients, there were good to excellent results according
to the Gartland score. However, there was a mean loss of 2mm in the radial length, but
the participants maintained their wrist function. In patients with an unstable DRF, an
allograph was used in conjunction with the external fixation, but there was a complication
rate of 17% despite subjective satisfaction with the procedure!®’. External fixation with
cancellous grafting has been used for the treatment of unstable communicated fracture
with positive subjective and functional outcomes'®. In patients that experience a bone
void after the fracture a graft such as an autograft, allograft or a bone substitute may be
used®*. Bone cement is an example of a bone substitute, but showed no difference in
function, pain, range of motion or grip strength, compared to nonsurgical treatment. In a
study with 20 participants with a re-displaced distal radius fracture, and 3 participants
reported complications with cement extrusion into the dorsal soft tissue'®. Finally, a
common surgical intervention for older adult’s post DRF is an open reduction and
internal fixation. In a study comparing internal fixation to K-wire there was a significant

quicker return to activity of daily living in the internal fixation group compared to the K-
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wire group 1°. There were complications such as sensory nerve irritations, carpal tunnel
syndrome, complex regional pain syndrome, secondary fracture, and tendon lesions in
25% of the participants. The plate fixation group also experienced complications such as
superficial wound infections, superficial nerve irritations, carpal tunnel syndrome,
secondary fracture dislocations and intra-articular screw positions in 26% of the
participants'®, However, other studies of internal fixation have demonstrated very few
complications and excellent functional outcomes!'113, An advantage of internal fixation

is the allowance of early wrist mobilization!4,
1.2.4.2 Rehabilitation

Rehabilitation programs after a DRF might include therapeutic exercises such as:
improving range of motion (ROM), increasing strength, and reducing pain. Therapeutic
exercises after a fracture are routine and more consistently implemented than passive
treatment options. In a survey of 157 physical therapists, 97% of therapists prescribed
active rehabilitation, which involved patients being prescribed a combination of strength,

and ROM exercises, followed by supervised range of motion (64%)%.

Therapeutic exercise can have several benefits to the body structure and function
including restoration of joint mobility, muscle function, motor control, and as adjunct to
management of pain and edema. In a RCT of 74 patients after a DRF, one group received
home care and the other received supervised physiotherapy. Results demonstrated that the
supervised physiotherapy group showed statistically significant improvements in the
scores on the PRWE at 6 weeks (17.67 points, p<0.001) and 6 months (17.05 points,
p<0.001)*. In contrast, in a randomized controlled cohort study of 48 participants after a
surgically treated DRF, compared grip strength, ROM and PRWE scores of patients
receiving physiotherapy or a home-based exercise program*é. The results showed that
the participants receiving the home program improved more than the physiotherapy
group. The home treatment group improved their grip strength by 54% (p=0.003), and
ROM in extension and flexion reached 79% (p<0.001) of the uninjured side 1°,
Furthermore, ulnar and radial deviation was also higher in the home program group®*.

Participants who were treated by a physical therapist, achieved grip strength of up to
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32%, and ROM in extension and flexion of 52% of the uninjured side!!®. Additionally,
when patients experienced the natural course of recovery after a DRF, significant
improvements in pain scores, ROM, and grip strength were seen in a study of 49 women
after a DRF with no intervention!’. Although patients are being advised to engage in
exercise, not all studies agree on what the benefits of exercise are, the best mode of
delivering the exercise (supervised versus not), or whether similar results would be

achieved when allowing the patient to recover according to the natural course.

Optimizing recovery after DRF is a major concern and has been addressed in multiple
primary studies'*®123 and systematic reviews'?41%, In an overview of systematic reviews
looking at the use of therapeutic exercise for recovery after a DRF, the most consistent
finding was a benefit of therapeutic exercise for recovery of wrist ROM, pain, and grip
strength®?’. This suggested that therapeutic exercise should be a part of the treatment for

adults with a DRF. The full manuscript is presented in Chapter 3 of this thesis.
1.3 Gaps

Despite the strong research evidence supporting exercise in people with osteoporosis,
there remains a gap in targeting individuals at the first sign of developing osteoporosis,
such as those around the age of 50, and those that had a fragility distal radius fracture.
Further, very few studies have empirically assessed what people with osteoporosis’
preferences are for exercise. There is evidence to support a variety of modalities, but it’s
not clear what the patients prefer. Finally, disseminating information about osteoporosis
and fracture prevention continues to be a priority to try to reduce the risk of future more
debilitating osteoporotic fractures. It’s not currently clear where people with osteoporosis
go to get information about managing their disease. This thesis aims to fill these

knowledge gaps.
1.4 My thesis

My thesis aimed to bring together the management of osteoporosis and distal radius
fractures to not only help patients recover from their recent fracture, but to help to reduce

the risk of more debilitating fragility fractures of the hip and the spine. The primary goal
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of my thesis was to develop an intervention to target individuals after a distal radius
fracture, at risk of developing osteoporosis and see whether the intervention is feasible by
assessing recruitment, retention, and adherence to the program. Several subprojects were
conducted to inform the exercise and education portions of the intervention. Below is a
summary of the projects included in this thesis, as well as several other projects that went

into the development of the program but were excluded from the thesis.

It should be noted that this project was initially conceptualized to be a group exercise
class that would take place a St. Joseph’s Health Center in the physiotherapy department.
Ethics approval was granted, and recruitment began in November of 2019. While waiting
for the participants that were recruited to be cleared for exercise, the pandemic hit and it
was clear that to complete this project, an entire reconceptualization would have to be
done. We decided to make the program an online, home exercise intervention, where
participants would follow along with pre-recorded videos to do the exercise program and
watch pre-recorded videos for the education program. | was able to recruit my parents as
exercise models, to make the models age and gender matched to the participants, while
still maintaining our COVID safe bubble. We hired a student to help edit the education
videos and a professional video editor to help edit the exercise videos. Although | was
prepared to begin my recruitment with enough time to recruit participants for 12 months,
have a 12 month follow up and defend my thesis with a full dataset, my project was
delayed by 12 months to make the pivot to the online program. | am very proud of the
team and very grateful for the help I received to move the project forward. | am pleased
to be able to confidently report on the recruitment, and adherence, but ran out of time
prior to the defense to report on 12 months of retention for all the participants. Data
collection is ongoing, and a final manuscript will be written in March of 2023 when all

the participants have completed their 12 month follow up visit.
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1.4.1  Overview of Projects

1.4.1.1 Papers included in the thesis

Chapter 2: Ziebart C, MacDermid J, Bobos P, Furtado R, Bryant D, Szekeres M, Suh N.
(2020) The efficacy of fall hazards identification on fall outcomes: A Systematic Review
with Meta-Analysis. Archives of Rehabilitation Research and Clinical Translation, DOI:
https://doi.org/10.1016/j.arrct.2020.100065

Chapter 3: Ziebart C, Nazari G, MacDermid J., (2019) Therapeutic Exercise for Adults
Post Distal Radius Fracture: An Overview of Systematic Reviews of Randomized
Controlled Trials. Hand Therapy 24(3) 69-81

Chapter 4: Ziebart C, MacDermid J, Bryant D, Szekeres M, Suh N, Khan A. (2020).
Exercise Preferences for People with Osteoporosis, Identifying Barriers, Facilitators,
Needs and Goals of Exercise. J Osteopor Phys Act, Vol. 8 Iss. 2 No: 221

Chapter 5: Ziebart C, MacDermid JC, Furtado R, Pontes, T., Szekeres M, Suh N, Khan
A. (2022). An Interpretive Descriptive Approach to Understanding Osteoporosis
Management from the Perspective of People with Osteoporosis. International Journal of

Qualitative Studies on Health and Well-being. [accepted, in press]

Chapter 6: Ziebart C, MacDermid J, Bryant D, Szekeres M, Suh N. Hands Up Program:
results of a feasibility study of a randomized controlled trial exercise and education

program for adults aged 50-65 post distal radius fracture

1.4.1.2 Papers that contributed to program development but were

excluded from the thesis

Ziebart, C., MacDermid, J., Bryant, D., Szekeres, M., & Suh, N. (2021). Hands-Up
program: protocol for a feasibility randomized controlled trial of a combined 6-week
exercise and education intervention in adults aged 5065 with a distal radius
fracture. BMJ open, 11(7), e046122.
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Ziebart C, Dewan N, Tuazon J, MacDermid JC. (2021). Development of the
Comprehensive Fall Hazard Checklist. Rehabilitation Research and
Practice, vol. 2021, Article ID 5362197,7 pages, 2021.
https://doi.org/10.1155/2021/5362197

Ziebart C., MacDermid J, Bobos P, Furtado R, MacDermid-Watts S, Bryant B, Szekeres
M, Suh N. (2020) Fall Hazard Identification: A Scoping Review. Physical and
Occupational Therapy in Geriatrics, DOI: https://doi.org/10.1080/02703181.2020.1806424

Ziebart C, MacDermid JC, Furtado R, Pontes T, Szekeres M, Suh N, Khan A. (2022). A
phenomenological approach to understanding the barriers, facilitators, and goals of
getting knowledge about osteoporosis treatment from patients with osteoporosis. BMC

Family Medicine [under review]
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2.1 Lay Summary

The efficacy of fall hazards identification on fall outcomes: A

Systematic Review with Meta-Analysis

We wanted to know if there was a different in the number of falls in people that had their home assessed
for potential fall hazards.

//- What is the problem?

Falls are a common reason for older adults to injure
themselves and can often lead to death. Approximately one in
four adults living in the community (for example, not living in
a long-term care home) over the age of 65 will fall, and half of
these people will have a second fall in the same year.

Although there are a lot of things that can lead to a fall,
evaluating someone’s home isn’t a very common strategy, but
it should be. A lot of older adults spend a lot of time in their
home, so it’s important to see if identifying these fall hazards
can decrease the number of falls.

I\
~upe

How did the team study the
problem?

We did a search of studies that have already been published and pulled all the results together to see if there
is an effect of identifying home fall hazards compared to not identifying the home hazards. We were
looking at studies that included people over the age of 50. We search a variety of different databases to
make sure we didn’t miss any of the published studies. Then we used statistics to pool the data to get an
understanding of the overall effect of home fall hazard programs.

What did the team find?

We found 8 studies, and when the studies were checked for their quality, it was low. The statistical test
showed that there was no different between fall hazard identification programs compared to the control
group, but people in the intervention group were able to better notice the hazards in their homes.

How can this research be used?

We can start to understand how important it is to help older adults recognize fall hazards in their homes
and continue to build studies to better evaluate these risks, to hopefully reduce the number of falls older
adults have.

Cautions

The quality of the studies was low and there weren’t very many, so more studies are needed.
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2.2 Abstract

Objective: To investigate the efficacy of fall hazards identification programs when
compared to no intervention or other fall prevention programs on number of falls, falls

incidence, and identifying fall hazards, in community dwelling adults

Data Source: CINHAL, PubMed, EMBASE, Scopus, and PsychINFO were used to

identify articles.

Study Selection: Studies were selected to compare fall hazards identification programs to
a control group. Studies were eligible if they were randomized controlled trials (RCTs)
and enrolled adults over the age of 50 with the incidence rate of falls as an outcome.

Data Extraction: Study/authors, year, sample characteristics, intervention/comparison
groups, number of falls, and number of hazards identified in the intervention and control
groups, and follow-up were extracted. The risk of bias assessment was performed using
the Cochrane Risk of Bias tool. Quality was evaluated with GRADE approach per

outcome.

Data Synthesis: A total of 8 studies (n=8) and 5,177 participants were included. There
was a high risk of bias across the studies mostly due to improper blinding of personnel of
the outcome assessor. Pooled estimate effects from 5 studies assessing the incidence rate
of falls from 3,019 individuals indicated no difference between fall hazards identification
programs and control (Incidence rate ratio IRR = 0.98, 95% CI: 0.87 to 1.10).

Conclusions: The current study suggests that there may be a benefit for fall hazards
programs in reducing incident falls. However, due to a moderate GRADE rating, more
large-scale studies with a higher number of falls events and more consistent control

groups are required to determine the true effect.
Keywords: Falls, Fall Hazards, Fall Risk, Home Hazards, Environmental Hazard
List of Abbreviations:

IRR= Incidence rate ratio
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2.3 Introduction

In North America, an older adult is admitted to the emergency room because of a fall
related injury every 13 seconds and dies from a fall every 20 minutes®*. According to the
World Health Organization (WHO) report on global burden of disease, fall related
injuries are the third leading cause of years lived with a disability®. Approximately one
in four community-dwelling adults over the age of 65 will experience a fall and
approximately half of these individuals will experience a second fall within the year5® %,
One in ten falls lead to serious injuries including fractures®’, resulting in a large economic
burden for the healthcare system®, and a reduction in the confidence of the performance

of daily activities.

While there are many known factors that contribute to falls in older adults, the most
modifiable risk factors for community-dwelling older adults includes: the use of drugs
and polypharmacy, environmental hazards, poor vision, and reduced lower extremity
balance and strength. These risks contribute to an impaired ability to perform daily

activities®-"2,

One strategy to reduce the number of falls in older adults is to identify modifiable
environmental risk factors by using home hazards assessment checklists. Robust evidence
from a meta-analysis demonstrated that a home safety intervention could reduce falls by
39% amongst at-risk seniors’. In a traditional home safety assessment, a therapist scans
the home using a fall-hazard checklist to identify potential hazards’>®. Therapist home
visits to identify and remediate hazards within the home may be considered a gold-
standard method for the prevention of secondary falls and fractures but may not always
be feasible due to cost or availability of professionals ””. Other strategies to reduce falls in
the home are through falls hazards identification programs. An operational definition of a
fall hazards program is a program that identifies any environmental agent that results in
the person coming to rest on the floor, ground, or a lower level. These programs may
involve using a self-directed checklist or are administered by an allied health professional
to help identify potential falls hazards. Conversely, a Guideline for the Prevention of
Falls in Older Adults suggested that home modification alone was not sufficient for
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reducing falls’®, and a multifactorial intervention may be the best strategy’®. It is not clear
whether these home modifications addressed identification of home hazards, or just to
reduce falls. Therefore, this systematic review will address both number of falls and fall
hazard identification to evaluate the efficacy of fall hazard programs. The purpose of this
paper was to investigate the efficacy of fall hazards identification programs when
compared to no intervention or other fall prevention programs on number of falls, falls

incidence, and identifying fall hazards, in community dwelling adults.
2.4 Methods

We used the guidelines from the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) and Cochrane collaboration guidelines for this systematic

review and meta-analysis'?,
2.4.1  Eligibility Criteria

Studies were included in this review if the following criteria were met:

Design: randomized controlled trial (RCT), grey literature was permitted

e Participants: adults over the age of 50

e Intervention: Fall hazards identification program, either therapist led or self-
directed

e Comparison: No intervention, or alternative fall prevention program

e Qutcomes: number of falls, incidence of falls, number of recurrent falls, fall

hazard identification

Studies that had no full text available were excluded from this systematic review. This
review has been registered on PROSPERO: CRD42019133515

2.4.2 Information Sources

A systematic electronic search of the literature was performed in June 2019, in CINHAL,
PubMed, EMBASE, Scopus, and PsychINFO with no date restrictions. The following key
words and MeSH terms were used to identify potentially relevant studies: “falls”, “falls

9% ¢ 29 <

hazards”, “environmental hazards”, “adults”, “older adults”, “randomized controlled
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trials”, “RCT”. In addition, we conducted a manual search of the reference lists of the
included studies to identify any potential studies missed in the electronic search. The

complete search strategy is summarized in Appendix 1.

2.4.3  Study Selection

The selection of individual studies involved two independent reviewers (two authors)
performed the systematic electronic search of the databases. The two reviewers identified
potentially relevant articles, removed duplicates, and then screened titles and abstracts.
The full text of any study marked include or uncertain was obtained and the eligibility

criteria were applied.

2.4.4 Data Collection Process

Two independent researchers (two authors) extracted the data from the eligible included
studies, and one researcher (one author) crosschecked the extracted data. Data extraction
included: study/authors, year, sample characteristics, intervention/comparison groups,

number of falls, and number of hazards identified in the intervention and control groups,

and follow-up.

2.45 Assessment of Risk of Bias in Individual Studies

Two independent review authors assessed the included RCTs for risk of bias and one
researcher crosschecked the risk of bias assessment. The risk of bias assessment was
performed using the Cochrane Risk of Bias tool'?. The Cochrane Risk of Bias tool is
based on 7 items, random sequence generation, allocation concealment, blinding of
participants and personnel, blinding of outcome assessment, incomplete outcome data,
selective reporting and other bias'?®. The adequacy of each of the seven risk of bias
domains was rated as “low”, “unclear” or “high” risk according to criteria provided in the
Cochrane Handbook for Systematic Reviews of Interventions!?. We summarized the
assessment of risk of bias per study as Low risk of bias (if low risk of bias was judged for
all the seven domains); as Unclear risk of bias (if unclear risk of bias was judged for one
or more of the seven domains); and as High risk of bias (if high risk of bias was judged

for one or more of the seven domains)*?°.
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2.4.6  Quality of Outcomes

The GRADE guidelines for systematic reviews were used to evaluate the quality of
outcomes (fall incidence risk ratio). The GRADE approach includes assessing risk of bias
for study limitations, consistency, publication bias, imprecision, and indirectness!3%-3 for
the body of included literature. The rating of the quality of individual RCTs per outcome
across trials was carried out to indicate the degree of our certainty (high, moderate, low,

or very low) at the total effect estimates 130135,

2.4.7  Synthesis of the Results

Our primary outcome, number of recurrent falls, was a count outcome. It follows a
Poisson distribution, and therefore we used the appropriate meta-analytical approach, an
inverse-variance method, by applying a fixed effect and a random effect to estimate the
pooled incidence rate ratio (IRR). Three different methods (Cochran’s Q, Higgins, and
Thompson’s 12 and tau-squared (%) were used to calculate statistical heterogeneity of the
pooled IRR estimates. Based on Higgins et al. statistical heterogeneity was classified as
low (12 = 25%), moderate (12 = 50%) or substantial (1 = 75%) **¢ 137, Forest plots with
95% confidence intervals (CI’s) were utilized to illustrate the IRR estimates and
publication bias was assessed with funnel plots. All the data analysis was conducted with

R (version 3.6.1) and the “meta” package*®.

2.4.8  Subgroup Analysis and Exploring Heterogeneity

In the presence of statistical heterogeneity in the meta-analysis, we planned to investigate
it quantitatively with meta-regression (a priori) by considering the following study
characteristics: allocation concealment, sequence generation (low, high, or unclear risk of
bias) and year of publication. Selecting studies with similar, interventions and controls

reduced clinical heterogeneity.
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Exercise Calendar Tracker Other Data Collection Instruments 07/May/2019 1

Exercise-3 Other Participant Material(s) 10/Jun/2019 1

Hands Up LOI-V4 Written Consent/Assent 08/Ful2019 4

Hands Up Study Mamual-V3 Paper Survey 03/Tul’2019 3

Hands-Up Protocol Paper V3 Protocol 03/Tul’2019 3

Nutrition-2 Other Participant Material(s) 10/Jun/2019 1

OC-Too-Fit-To-Fracture-Osteo-Exercise- Other Participant Material(s) 07/May/2019 1

Book

Osteoporosis Other Participant Material(s) 10/Jun/2019 1
Documents Acknowledged:

Document Name Document Type Document Date Document Version

Schematic of Study Timeline Flow Diagram 03/Ful2019 1

No deviations from or changes to, the protocol or WREM application should be initiated without prior written approval of an appropriate amendment from Westem

HSREB . except when necessary to eliminate immediate hazard(s) to study participants or when the change(s)

trial.

REB members involved in the research project do not participate in the review. discussion or decision.

The Western University HSREB operates in compliance with, and is c ituted in acc

Conduct for Research Involving Humans (TCPS 2); the I

1 Confe on H:

dance with, the
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10 Curriculum Vitae

July 06, 2022
A. SURNAME: Ziebart GIVEN NAME: Christina
B. CURRENT RANK: Student SINCE: Sept 2017
FACULTY: Health Sciences
C. POST-SECONDARY EDUCATION: (reverse chronological order)
C.1.  University Degrees
University or Institution Degree Subject Area Thesis Title / Supervisor(s) Year
Conferred
Conservative management (exercise,
nutrition and falls prevention) of distal
radius fractures in community dwelling
Physical adults compared to usual care
Western University PhD ™ 2022
erapy Supervisor: Dr. Joy MacDermid
Committee: Dr. Dianne Bryant, Dr. Nina
Suh, Dr. Mike Szekeres
Master’s
o in Physical
Western University 2021

physical Therapy
therapy
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University or Institution Degree Subject Area Thesis Title / Supervisor(s) Year

Conferred

The Influence of Vertebral Fragility

Fractures and Posture on Physical
Performance Measures in Women Over

o Masters
University of o the Age of 65
of Kinesiology 2016
Waterloo . : ,
Science Supervisor: Dr. Lora Giangregorio
Committee: Dr. Bill Mclllroy and Dr.
Andrew Laing
Measurement of peak impact loads differ
between accelerometers — Effects of
. . i li
Honours  Kinesiology, system operating range and sampling
rate
University of Bachelor Minor in
2014

Waterloo of Human Supervisor: Dr. Lora Giangregorio

Science Nutrition, Co- Authors: Dr. James Tung, Dr.
Andrew Laing, Dr. Jenna Gibbs, and Dr.

Iris Levine
C.2. Post-Graduate and/or Postdoctoral Training
University Department Project Title / Supervisor(s) Year(s)

Prevalence and Impact of Fractures Associated with

Spinal Cord Injuries: A population-based study
Physical Therapy 2022

University of Toronto .
Supervisor: Dr. Susan Jaglal
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C.3. Specialty Qualifications, Certifications and Licenses Held

Special Qualification/Certification/License

Physiotherapist

Certified Exercise Physiologist

BoneFit Trained

Registered Kinesiologist

EMPLOYMENT HISTORY: (reverse chronological order)

D.1. Academic Appointments

Institution Rank
University of Waterloo Teaching Assistant
Western University Teaching Assistant
Western University Teaching Assistant
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Organization

College of Physiotherapist of Ontario

Canadian Society of Exercise Physiology

Osteoporosis Canada

College of Kinesiologist of Ontario

Department

Kinesiology

Kinesiology

Physical Therapy

Year(s)

2021-

present

2014-

present

2015-

present

2016-
2021

Date(s)

2014-2016

2017-2018

2021-2022



D.2. Summer Studentships and Fellowships Held

Position Department Institution Date(s)
Research Assistant Kinesiology University of Waterloo 2014
Research Assistant HULC St. Joseph'’s Health Center 2021

D.3. Scholarship Awards

Scholarship Awarding Organization Date
CPA leadership Western University 2021
Doctoral Award CIHR 2019-2022
Graduate Scholarship Ontario Graduate Scholarship 2019
Graduate Scholarship Ontario Graduate Scholarship 2018
Western University Graduate Scholarship Western University 2018-present
Summer Program in Aging CIHR Travel Award 2016
University of Waterloo Graduate University of Waterloo 2014-2016
Scholarship
Hallman Undergraduate Scholarship Hallman 2013
University of Waterloo 2009

Entrance Bursary University of Waterloo

E. CONTRIBUTIONS TO TEACHING AND EDUCATION:

(list under separate heading; Overall Effectiveness metric determined at school as per APE criteria)
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E.1. Area(s) of Special Interest and Accomplishments

| have experience teaching exercise prescription, exercise in older adults, exercise

in people with osteoporosis and osteoporosis physiology.

E.2. Continuing Education Presentations Given (distinct from abstracts, paper presentations and invited lectures)

E.2.1. BoneFit Lead Trainer, 9 workshops taught

E.3. Visiting Lecturer (indicate university/organization and dates)

1. How to Keep Older Adults Too Fit to Fall or Fracture, Kin 472 Directed Study in Special
Topics, Kinesiology, University of Waterloo, February 2015

2. Bone Physiology and Bone Response to Unloading, Kin 402 Microgravity, Hypo- and
Hyperbaric Physiology. University of Waterloo, March, 2015

3. Cardiovascular and Respiratory Response to Exercise, Kin 105, Lab Instructor,
University of Waterloo September — December 2014; September — December 2015

4. Falls prevention strategies for older adults. MAC Hand Day. November 2020, 100
attendees

5. A non-pharmacological multimodal approach to bone health and fracture prevention.
CSEP Student Summer Series. August 2020

6. Canadian Center for Activity and Aging. Leaders In Physical Activity Research and
Program Development for Seniors. Lecture presented to Fanshaw College Massage
Therapy. March 2021

7. Co-Trainer for BoneFit—a training program to teach healthcare professional how to
prescribe exercise for people with osteoporosis. Taught 5 workshops Oct 2020- May
2021
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E.4. Educational Materials Developed (e.g., course manuals, audio/visual materials, software)

E.4.1. Education program for people post distal radius fracture and at risk of developing osteoporosis.

CONTINUING EDUCATION: (list under separate headings)

F.1. Professional

F.1.1. Course name (year)
F.1.1.1. Foundations of Acupuncture (2022)

F.2. Academic (in your discipline)

F.2.1.  Course name (year)
F.2.1.1. Structural Equation Modelling (2019)

SCHOLARLY AND PROFESSIONAL ACTIVITIES:

G.1. Research Focus (describe areas of research interest, current projects, and accomplishments)

My current research program uses exercise to reduce the risk of fractures and rehabilitate fractures in people
with osteoporosis or at risk of developing osteoporosis. | have become interested in identifying early signs of
fragility fractures and implementing interventions to reduce the risk of the more debilitating fractures of the

hip and spine.

G.2. Publications:

Summary: (Total Lifetime Numbers)

Publication Type Total # #As #As
Principal Senior
Author Author
2.1.
Books Authored:
2.2.

Books Edited:
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2.3.

24.

2.5.

2.6.

2.7.

28.

29.

2.10.

2.12.

G.2.1.

Publication Type

Chapters in Books and Symposia:

Articles in Peer-Reviewed Journals:

Articles in Peer-Reviewed Conference Proceedings:

Articles in non-Peer-Reviewed Journals & Conference Proceedings:

Abstracts — Published Peer-Reviewed:

Abstracts — Published Non-Peer-Reviewed:

Technical Writings:

Other (e.g., Book Reviews, Letters to the Editor):

Position Statements:

Accepted for Publication (optional):

Submitted for Publication/Under Review

In Preparation:

Articles in Peer-Reviewed Journals (with complete title of Journal)

Total # #As
Principal
Author

27 17

4 3

6 1

7 5

0

0

0

0

5 5

19 9

#As
Senior
Author

G.2.1.1. Ziebart C, Giangregorio LM, Laing A, Gibbs JC, Levine |, Tung J. (2017). Measurement of

peak impact loads differ between accelerometers - Effects of system operating range and

sampling rate. Journal of Biomechanics . 2017 Jun 14;58:222-226. doi:

10.1016/}.joiomech.2017.04.022. Epub 2017 May 5

60% contribution, IFR: 2.7, Citations: 8

G.2.1.2. Ziebart C, Intzandt B, Knight E. (2018). Aerobic adaptions to resistance training in older
adults with chronic conditions: a literature review. Health & Fitness Journal of Canada.

[S.1], v. 10, n. 2, p. 3-20, mar. (2018). ISSN 19206216
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75% contribution, IRF: 0, Citations: 0

G.2.1.3. McArthur C, Ziebart C, Lee L, Papaioannou A, Laprade J, Cheung A, Jain R, Giangregorio
L. (2018). “We get them up, moving, and out the door. How do we get them to do what is
recommended?” Using behaviour change theory to put exercise evidence into action for
rehabilitation professionals. Archives of Osteoporosis. 2018 Jan 25;13(1):7. doi:
10.1007/s11657-018-0419-7
30% contribution, IRF: 2.6, Citations: 4

G.2.1.4. Ziebart C, McArthur C, Lee L, Papaioannou A, Laprade J, Cheung A, Jain R, Giangregorio
L. (2018). “Left to my own devices, | don't know”: using theory and patient-reported
barriers to move from physical activity recommendations to practice. Osteoporosis
International. 2018 May;29(5):1081-1091. doi: 10.1007/s00198-018-4390-3. Epub 2018
Feb 13
50% contribution, IRF: 3.6, Citations: 18

G.2.1.5. Ziebart C, MacDermid J. (2019). Reflective practice in physical therapy: A scoping review.
Physical Therapy pzz049, https://doi.org/10.1093/ptj/pzz049
90% contribution, IRF: 3.0, Citations: 21

G.2.1.6. Ziebart C, Page A., MacDermid J. (2019). Application of ICF conceptual framework in
osteoporosis. Physiother Theory Pract. 2019 Jan 10:1-11. doi:
10.1080/09593985.2018.1563932
75% contribution, IRF: 2.3, Citations: 1

G.2.1.7. Ziebart C, Adachi JD, Ashe MC, Bleakney RR, Cheung AM, Gibbs JC, Hill KD, Kendler
DL, Khan AA, Kim S, McArthur C, Mittmann N, Papaioannou A, Prasad S, Scherer SC,

Thabane L, Wark JD, Giangregorio LM. Exploring the association between number,

severity location of fracture, and occiput-to-wall distance Arch Osteoporos (2019) 14: 27.
https://doi.org/10.1007/511657-019-0582-5
50% contribution, IRF: 2.6, Citations: 0

G.2.1.8. Ziebart C, Nazari G, MacDermid J., (2019) Therapeutic Exercise for Adults Post Distal
Radius Fracture: An Overview of Systematic Reviews of Randomized Controlled Trials.
Hand Therapy 24(3) 69-81.
75% contribution, IRF: 0.2, Citations: 5

G.2.1.9. Ziebart C, Adachi JD, Ashe MC, Bleakney RR, Cheung AM, Gibbs JC, Hill KD, Kendler
DL, Khan AA, Kim S, McArthur C, Mittmann N, Papaioannou A, Prasad S, Scherer SC,
Thabane L, Wark JD, Giangregorio LM. (2019) Are osteoporotic vertebral fractures or

forward head posture associated with performance-based measures of balance and

mobility?. Archives of Osteoporosis, 14(1), 67.
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https://doi.org/10.1093/ptj/pzz049
https://doi.org/10.1007/s11657-019-0582-5

50% contributions, IRF: 2.6, Citations: 12

G.2.1.10. Ziebart C, MacDermid J, Suh N. (2020) The effect of gender, age, and time on wrist pain
up to 2-years following a distal radius fracture. Physical Medicine and Rehabilitation:
Critical Review, Advances and Special Topics DOI:
10.1615/CritRevPhysRehabilMed.2020034189
75% contribution, IRF: 0.08, Citations: 4

G.2.1.11. Bobos, P., Ziebart, C., Furtado, R., Lu, Z., & MacDermid, J. C. (2020). Psychometric
properties of the global rating of change scales in patients with low back pain, upper and
lower extremity disorders. A systematic review with meta-analysis. Journal of
Orthopaedics, 21, 40-48.
25% Contribution, IRF: 1.36, Citations: 17

G.2.1.12. Ziebart C, MacDermid J, Bobos P, Furtado R, Bryant D, Szekeres M, Suh N. (2020) The
efficacy of fall hazards identification on fall outcomes: A Systematic Review with Meta-
Analysis. Archives of Rehabilitation Research and Clinical Translation, DOI:
https://doi.org/10.1016/j.arrct.2020.100065
75% contribution, IRF: 0.55, Citations: 1

G.2.1.13. Ziebart C., MacDermid J, Bobos P, Furtado R, MacDermid-Watts S, Bryant B, Szekeres
M, Suh N. (2020) Fall Hazard Identification: A Scoping Review. Physical and Occupational
Therapy in Geriatrics, DOI: https://doi.org/10.1080/02703181.2020.1806424
60% contribution, IRF: 0.81, Citations: 0

G.2.1.14. Ziebart C, MacDermid J, Bryant D, Szekeres M, Suh N, Khan A. (2020). Exercise
Preferences for People with Osteoporosis, Identifying Barriers, Facilitators, Needs and
Goals of Exercise. J Osteopor Phys Act, Vol. 8 Iss. 2 No: 221

G.2.1.15. McArthur C, Ziebart C, Laprade J. (2021) What do we know about spinal manual therapy
for people with osteoporosis? A narrative review. Published online December 1,
2020. Physical Therapy Reviews.doi/full/10.1080/10833196.2020.1852906
30% contribution, IRF: 0.55, Citations: 0

G.2.1.16. Bobos, P., Nazari, G., Ziebart, C., MacDermid, J. C., & Kostopoulos, N. (2021). A

Systematic Review and Meta-analysis of the Effect of Multi-ingredient Preworkout

Supplementation on Strength, Exercise Volume, and Anaerobic Capacity in Healthy
Resistance-Trained Individuals. Strength & Conditioning Journal, 43(1), 37-62.
30% contribution, IRF: 2.06, Citations: 0

G.2.1.17. Boljanovic-Susic, D., Ziebart, C., MacDermid, J., de Beer, J., Petruccelli, D., &
Woodhouse, L. J. (2021). Prevalence of Persistent Pain of the Neuropathic Subtype after
Total Hip or Knee Arthroplasty. Physiotherapy Canada, (aop), €20200056.
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https://doi.org/10.1016/j.arrct.2020.100065
https://doi.org/10.1080/02703181.2020.1806424

50% contribution, IRF: 1.03, Citations: 0

G.2.1.18. Bobos, P., MacDermid, J., Ziebart, C., Boutsikari, E., Lalone, E., Ferreira, L., & Grewal,
R. (2021). Barriers, facilitators, preferences, and expectations of joint protection
programmes for patients with hand arthritis: a cross-sectional survey. BMJ open, 11(1),
€041935
25% contribution, IRF: 2.7, Citations: 1

G.2.1.19. Ziebart C, Mehta SP, MacDermid JC. (2021). Measurement Properties of Outcome
Measures Assessing Physical Impairments in Patients after Distal Radius Fracture: A
Systematic Review. Physical Therapy. doi 10.1093/ptj/pzab080
50% contribution, IRF: 3.0, Citations: 8

G.2.1.20. Ziebart C, Dewan N, Tuazon J, MacDermid JC. (2021). Development of the
Comprehensive Fall Hazard Checklist. Rehabilitation Research and
Practice, vol. 2021, Article ID 5362197,7 pages, 2021.
https://doi.org/10.1155/2021/5362197
75% contribution, IRF: 0.57, Citations: 0

G.2.1.21. Ziebart, C., MacDermid, J., Bryant, D., Szekeres, M., & Suh, N. (2021). Hands-Up

program: protocol for a feasibility randomised controlled trial of a combined 6-week

exercise and education intervention in adults aged 50-65 with a distal radius fracture. BMJ
open, 11(7), e046122.
75% contribution, IRF: 2.7, Citations: 0

G.2.1.22. Dabbagh A, Ziebart C, MacDermid JC. (2021). Accuracy of diagnostic clinical tests and
questionnaires in screening for carpal tunnel syndrome among workers-A systematic
review. J Hand Ther. 2021 Apr 20:50894-1130(21)00050-8. doi: 10.1016/j.jht.2021.04.003.
Online ahead of print]
50% contribution, IRF: 2.3, Citations: 0

(G.2.1.23. Man;ji R, Khan A, Ashe MC, Wark JD, Kendler D, Papaioannou A, Cheung AM, Ziebart
C, Gibbs JC, Giangregorio LM (2021) Exploring the association between pain and fracture
characteristics (i.e. number, severity, and location) of fractures in women with osteoporotic
vertebral fractures. Physiotherapy Canada [in press]
10% contribution, IRF: 1.03, Citations: 0

G.2.1.24. Ziebart C, McArthur C, Laprade J. (2021). Low risk of fracture with end-range
movements of the hip in people with low bone mineral density: a narrative review.
Gerontology and Geriatric Medicine [in press]
50% contribution, IRF: 0, Citations: 0
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https://doi.org/10.1155/2021/5362197

G.2.1.25. Ziebart, C., Furtado, R., Bobos,P., Dabbagh, A. and MacDermid,J. (2021). Patient-
Reported Outcome Measures Used for Hand and Wrist Disorders: An Overview of
Systematic Reviews. Hand Therapy. [Accepted with minor revisions]

75% contribution, IRF: 0.2, Citations: 0

G.2.1.26. Furtado, R., Bobos, P., Ziebart,C., Vincent, J. and MacDermid,J. (2022). Patient-
Reported Outcome Measures Used for Shoulder Disorders: An Overview of Systematic
Reviews. Hand Therapy. [In press]

50% contribution, IRF: 1.51, Citations: 0

G.2.1.27. Furtado R., Seens H., Ziebart C., Tremblay PF., Fraser J., MacDermid JC., Paul F
Tremblay, James Fraser Joy C MacDermid. (2022) Understanding the distributions of
unpaid work roles amongst households, due to COVID-19. Aging and Health
https://doi.org/10.1016/j.ahr.2022.100071
40% contribution, IRF: 0, Citations: 0

G.2.2. Articles in Peer-Reviewed Conference Proceedings

G.2.2.1. Giangregorio, L., Ziebart, C., McArthur, C., Cheung, A., Laprade, J., Jain, R., ... &
Papaioannou, A. (2017). TRANSLATING RESEARCH INTO PRACTICE USING
PATIENT-CENTRED VIDEOS: DEVELOPMENT AND ANALYSIS OF
UPTAKE. Innovation in Aging, 1(suppl_1), 85-85.

25% contribution, Citations: 0

G.2.2.2. Ziebart, C., McArthur, C., Papaioannou A., Cheung A., Laprade J., Jain R., Lee L.,
Giangregorio LM. (2015) Recommendations for interventions on the implementation of
exercise and physical activity recommendations: from the perspective of individuals with
osteoporosis. Applied Physiology, Nutrition and Metabolism
75% Contribution, IFR: 2.7, Citations: 0

G.2.2.3. Ziebart C., Furtado, R., MacDermid J., (2019) “It's good to exercise and have good
nutrition, but this is going to happen, you are on a pathway’- A Grounded Theory
Approach of Understanding Osteoporosis Management in People with Osteoporosis.
Applied Physiology, Nutrition and Metabolism
75% Contribution, IFR: 2.7, Citations: 0

G.2.2.4. Ziebart C., MacDermid J., Bryant D., Szekers M., Suh N., Khan A. (2020). Barriers,
Facilitators and Goals of Exercise for People with Osteoporosis. Medicine and Science in

Sports and Exercise
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https://doi.org/10.1016/j.ahr.2022.100071

G.2.3.

G.24.

75% Contribution, IRF, 5.4, Citations: 0

Articles in non-Peer-Reviewed Journals & Conference Proceedings:

G.2.3.1. Spector A, Ziebart C, Marshall C, Fawcett G, & Till M. (2014) Social Assistance Trends in
Canada for Adults with Disabilities from 1999-2010. Internal ESDC Research Report

G.2.3.2. Yeung S, Till M, Ziebart C. & Marshall C. (2014). Highest levels of educational attainment for
youth aged 16-29 with disabilities, 1999-2011. Internal ESDC Research Report.

G.2.3.3. Furtado RC, Ziebart C. Let's talk about sex and gender! rehabINK. 2021:10. Available
from: https://rehabinkmag.com

G.2.3.4. MacDonald C, Ziebart C. Person-Centered Research: Bringing the Bedside to the Bench in
Rehabilitation Science. rehabINK. 2021:10. Available from: https://rehabinkmag.com

G.2.3.5. Posa S, Ziebart C, Hobler F. Letter from the editors. rehabINK. 2021;11. Available
from: https://rehabinkmag.com

G.2.3.6. Ziebart C., Cimino S., Patsakos E., Letter from the editors. rehabINK 2022; 12. Available
from: https://rehabinkmag.com

Abstracts — Published Peer-Reviewed:

G.2.4.1. Ziebart C, Giangregorio LM, Laing A, Gibbs JC, Levine |, Tung J. 2015. The Validity of
Accelerometry Device Characteristics on Detection of Peak Impact Loading During Lower
Limb Activity. J Bon Miner Res 30 (Suppl 1). Available at Available at
http://www.asbmr.org/ItineraryBuilder/GettingStarted.aspx. Accessed October 27, 2015

G.2.4.2. Ziebart C, McArthur C, Papaioannou A, Cheung AM, Laprade J, Jain R, Lee L, and
Giangregorio LM. Perspective of individuals with osteoporosis on physical activity
recommendations: mapping sources of behaviour to interventions. Applied Physiology,
Nutrition, and Metabolism, 2015, 40(9 (Suppl. 1)): S69, 10.1139/apnm-2015-0359

G.2.4.3. Ziebart C, McArthur C, Papaioannou A, Cheung AM, Laprade J, Jain R, Lee L Templeton
J, Giangregorio LM, 2016. Using behaviour change theory and user perspectives to design
patient education materials to enhance uptake of Too Fit to Fracture recommendations. J
Bone Miner Res 31 (Suppl 1). Available
athttp://www.asbmr.org/education/AbstractDetail?aid=c12d8733-de57-4038-ac5e-
62d1a166455e. Accessed November 3, 2016.

G.2.4.4. Giangregorio, L., Ziebart, C., McArthur, C., Cheung, A, Laprade, J., Jain, R, ... &
Papaioannou, A. (2017). TRANSLATING RESEARCH INTO PRACTICE USING
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https://rehabinkmag.com/
https://rehabinkmag.com/

PATIENT-CENTRED VIDEOS: DEVELOPMENT AND ANALYSIS OF
UPTAKE. Innovation in Aging, 1(suppl_1), 85-85.

G.2.4.5. Giangregorio L*, Ziebart C, McArthur C, Templeton J, Cheung A, Laprade J, Jain R, Lee
L, Papaioannou A. Translating Research into Practice using Patient-Centered Videos:
Development and Regional Analysis of Uptake of the Too Fit to Fracture Video Series.
Oral presentation at the 21st IAGG World Congress of Gerontology and Geriatrics, July
23-27, 2017, San Francisco, California

G.2.4.6. Ziebart C, Furtado, R, MacDermid JC., 2019. “It's good to exercise and have good
nutrition, but this is going to happen, you are on a pathway’- A Grounded Theory
Approach of Understanding Osteoporosis Management in People with Osteoporosis.

G.2.4.7. Ziebart C, MacDermid J, Szekeres M, Suh N, Khan AA (2020) Barriers, Facilitators,
Needs and Goals Of Exercise For People With Osteoporosis. Medicine & Science in
Sports & Exercise in Vol. 52, No. 7S, July

G.2.5.  Submitted for Publication/Under Review: (indicate number of manuscript pages)

G.2.5.1. Ziebart C, MacDermid JC, Furtado R, Szekeres M, Suh N, Khan A. (2022). An Interpretive
Descriptive Approach to Understanding Osteoporosis Management from the Perspective
of People with Osteoporosis. International Journal of Qualitative Studies on Health and
Well-being. [under review]

G.2.5.2. Ziebart C, MacDermid JC, Furtado R, Pontes T, Szekeres M, Suh N, Khan A. (2022). A
phenomenological approach to understanding the barriers, facilitators, and goals of getting
knowledge about osteoporosis treatment from patients with osteoporosis. BMC Family
Medicine [under review]

G.2.5.3. Ziebart C., Dewan N., MacDermid J., (2022). Content Validity of the Comprehensive
Home Fall Hazard Checklist. Medicine [under review]

G.2.5.4. Boljanovic-Susic D, Ziebart C, MacDermid J, de Beer J, Petruccelli D, Woodhouse LJ.
(2022) Does the McGill Pain Subscale Differentiate between Neuropathic and Non-
Neuropathic Chronic Pain in the Total Joint Arthroplasty Population? Archives of
Physiotherapy [revisions requested]

G.2.5.5. Ziebart C, Bobos P., MacDermid JC., Furtado R., Sobczak DJ., Doering M. (2022) The
efficacy and safety of exercise and physical activity on psychosis: A systematic review and

meta-analysis. Frontiers in Psychiatry [revisions requested]
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G.2.6.  In Preparation: (indicate stage: ethics approval, data collection, data analysis, draft manuscript available)

G.2.6.1.

G.2.6.2.

G.2.6.3.

G.2.6.4.

G.2.6.5.

G.2.6.6.

G.2.6.7.

G.2.6.8.

G.2.6.9.

Ziebart C, MacDermid J, Szekeres M, Suh N, Bryant D. Non-pharmacological
management of community dwelling individuals with osteoporosis or at risk of developing
osteoporosis a narrative review of the literature

Stage: Draft manuscript available

Ziebart C., Reischl S., Atran L., Chan J., Dirven K., Le L., Park A., MacDermid J. Beyond
Morning Stiffness: A Qualitative Examination of Joint Stiffness due to Hand Osteoarthritis
Stage: Ethics approval, Data collection ongoing

Ziebart C., Reischl S., Johnston Z., Ma J., Pham D., Salloum JF., Sithganesan M.,
Wikkerink S., Munro K., MacDermid J. Beyond morning stiffness: a qualitative study on
joint stiffness and knee osteoarthritis

Stage: Ethics approval, Data collection ongoing

Ziebart C., Austin L., Kfrerer M., Stanley M. A Digital First Healthcare Approach to
Managing Pandemics: A Scoping Review

Stage: Draft manuscript available

Austin L., Ziebart C., Kfrerer M., Austin R., Pepe D., Faults C. Physician’s perspective on
a digital first approach to healthcare during the COVID-19 pandemic

Stage: Ethics approved, Data collection complete, Data analysis ongoing

Austin L., Ziebart C., Kfrerer M., Austin R., Pepe D., Faults C. Canadian’s perspective on
a digital first approach to healthcare during the COVID-19 pandemic

Stage: Ethics approved, Data collection complete, Data analysis ongoing

Kajaks T., Ziebart C., Galea V., Vrkljan B., MacDermid J. Posture evaluation of firefighters
during simulated fire suppression tasks

Stage: Draft Manuscript Available

Kajaks T., Ziebart C., MacDermid J. Comparison of virtual and non-virtual static
ergonomic assessment methods of firefighters in full bunker gear

Stage: Draft Manuscript Available

Ziebart C., Dabbagh A., George C., Osifeso T., MacDermid J. Are sex and gender
considered when planning or conducting distal radius fracture research using surgical
interventions? A systemic review of the literature

Stage: Data analysis ongoing
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G.2.6.10. Ziebart C., Dabbagh A., Furtado R., Reischl S., MacDermid J. Are sex and gender
considered when planning or conducting distal radius fracture research using rehabilitation
interventions? A systemic review of the literature
Stage: Data collection ongoing

G.2.6.11. Ziebart C., Furtado R., MacDermid J. and ND10 translation team. A cross-cultural
translation of the ND10 in French, German, Chinese and Portuguese
Stage: Ethics approval, Data collection ongoing

G.2.6.12. Furtado R., Ziebart C., MacDermid J. A qualitative approach to understanding the goals
of students current and past in the combined MPT/PhD program, across Canada.

Stage: Ethics approval, Data collected, Data analysis ongoing

G.2.6.13. Ziebart C., MacDermid J., Bryant D., Szekeres M., Suh N. Hands Up Program: results of
a feasibility study of a randomized controlled trial of an exercise and education program
mfor adults aged 50-65 post distal radius fracture
Stage: Ethics approval, data collection ongoing

G.2.6.14. Dewan N., Ziebart C., MacDermid J. Home fall hazard assessment using a Go Pro
camera in healthy individuals and those with a recent distal radius fracture.

Stage: Ethics approval, data collection ongoing

G.2.6.15. Dabbagh A, Ziebart C, MacDermid JC, Packham T. Overview of Systematic Reviews of
electrophysiological modalities and manual therapy for the treatment of CTS
Stage: Data analysis ongoing

(.2.6.16. Abbasalipour S, Dabbagh A, Ziebart C, MacDermid JC. Overview of Systematic Reviews
of Acupuncture and Injections for the treatment of CTS
Stage: Data analysis ongoing

G.2.6.17. Reischl SA, Ziebart C, MacDermid JC. The effect of strength training on upper extremity
pain in people that use a wheelchair: a systematic review and meta-analysis.

Stage: Data analysis ongoing

G.2.6.18. Reischl SA, Ziebart C, MacDermid JC. Determining the dosage for neuromuscular
electrical stimulation in upper extremity musculoskeletal rehabilitation: a systematic review.
Stage: Data analysis ongoing

(G.2.6.19. Ziebart C, Reischl SA, MacDermid JC. Does neuromuscular electrical stimulation
facilitate recovery of motor function in lower extremity musculoskeletal rehabilitation: a
systematic review

Stage: Data analysis ongoing
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3.1.

3.2.

3.3.

34.

3.5.

3.6.

3.7.

3.8.

G.3. Presentations:

Presentation Type Total #
Invited Presentations at International/National Symposia, Conferences: 1
Invited Presentations Given as Seminars at Universities: 3
Invited Presentations at Regional Meetings: 1
Presentations at International Congresses: 3
Presentations at Annual Meetings of National Societies: 3
Presentations at National Conferences: 7
Presentations at Regional Meetings: 6
Other (Conference Organizer, Keynote Address at Workshop): 1

Summary: (Total Lifetime Numbers)

G.3.1. Invited Presentations at International/National Symposia, Conferences:

G.3.1.1. CSEP Student Summer Series, Virtual, July 28, 2020.

“A non-pharmacological multimodal approach to bone health and fracture prevention.”
G.3.2. Invited Presentations Given as Seminars at Universities:
G.3.2.1. Kinesiology. University of Waterloo. April 2016. “Bone Physiology”

G.3.2.2. Kinesiology. University of Waterloo. October 2015 “The validity of accelerometry device

characteristics on detection of peak impact loading during lower limb activities”

G.3.2.3. Kinesiology. University of Waterloo. February 2015. “How to keep older adults too fit to

fracture”
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G.3.3.

G.34.

G.3.5.

G.3.6.

Invited Presentations at Regional Meetings:

G.3.3.1. MacHANd Day, Burlington, Nov 2019.

“Fall screening and prevention —after an upper extremity fracture.”

Presentations at International Congresses:

G.3.4.1. IAGG World Congress of Gerontology and Geriatrics, San Francisco, CA, July 2017

“Translating Research into Practice using Patient-Centered Videos: Development and
Regional Analysis of Uptake of the Too Fit to Fracture Video Series”

G.3.4.2. World Confederation for Physical Therapy. Geneva, Switzerland. May 2019

“Reflective Practices in Physical Therapy: A Scoping Review. London Health Research

Day
G.3.4.3. Canadian Physiotherapy Association Congress 2021. Online. May 2021.

“Going back for more: tips and tricks for those considering or currently pursing graduate
studies.”

Presentations at Annual Meetings of National Societies:

G.3.5.1. CSEP Annual General Meeting, Kelowna BC, November 2019.
“It's good to exercise and have good nutrition, but this is going to happen, you are on a

pathway- A Grounded Theory Approach of Understanding Osteoporosis Management in
People with Osteoporosis.”

G.3.5.2. Canadian Society for Exercise Physiology, Kelowna, BC, November 2019

“It's good to exercise and have good nutrition, but this is going to happen, you are on a
pathway’- A Grounded Theory Approach of Understanding Osteoporosis Management in
People with Osteoporosis”

G.3.5.3. American Society for Hand Therapists. Online. October 2021.

“Evaluation of the Hands Up Program: An online whole-body exercise and education

program for middle-aged adults after a distal radius fracture (DRF)”

Presentations at National Conferences:

G.3.6.1. Canadian Disability Studies Association Conference, St. Catherine’s, ON, May 2014.

“Social Assistance Trends in Canada for Adults with Disabilities from 1999-2010.”
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G.3.6.2. American Society of Bone Mineral Research. Seattle WA. Oct 2015. “The Validity of
Accelerometry Device Characteristics on Detection of Peak Impact Loading During Lower
Limb Activity”

G.3.6.3. Canadian Musculoskeletal Conference. Toronto, ON. Oct 2016 “Barriers for rehabilitation
professionals’ uptake of osteoporosis exercise recommendations and suggestions for

knowledge translation interventions”

G.3.6.4. American Society of Bone Mineral Research. Georgia Atlanta. Nov 2016. “Using behaviour
change theory and user perspectives to design patient education materials to enhance

uptake of Too Fit to Fracture recommendations”

G.3.6.5. Four Cities Geriatric Day Conference, University of Waterloo, Waterloo, Ontario, June
2016 “The influence of vertebral fragility fractures and posture on physical performance

measures in women over the age of 65.”

(.3.6.6. Canadian Bone and Joint Conference. London, ON. May 2018

“The association between vertebral fracture characteristics, posture and physical

performance measures.”

G.3.6.7. Canadian Bone and Joint Conference. Online, June 2020
“Patient-Reported Outcome Measures Used for Shoulder Disorders: An Overview of

Systematic Reviews”
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A.1.1.  Presentations at Regional Meetings:

A.1.1.1. SoAR Conference. Waterloo, ON. May 2016

“Perspective of individuals with osteoporosis on physical activity recommendations:

mapping sources of behaviour to interventions”

A.1.1.2. SoAR Conference. Waterloo, ON. May 2016

“The influence of vertebral fragility fractures and posture on physical performance

measures in women over the age of 65

A.1.1.3. Four Cities Geriatric Day Conference. Waterloo. ON. June 2016

“The influence of vertebral fragility fractures and posture on physical performance

measures in women over the age of 65

A.1.1.4. MacHANd Day, Burlington. Nov 2019

“The effect of sex, age, and time on wrist pain up to 2-years following a distal radius

fracture”

A.1.1.5. MPT Poster Day. London ON. July 2021.

“Exercise Preferences for People with Osteoporosis, Identifying Barriers, Facilitators,

Needs and Goals of Exercise.”

A.1.1.6. Joint Mental Health Day. Online. October 2021
“The efficacy and safety of exercise and physical activity on psychosis: A systematic

review and meta-analysis.”
A1.2.  Other:

A.1.2.1. Osteoporosis Canada Webinar. Online. February 2022 “Winter Activities and You”

RESEARCH GRANTS (or equivalent):

If there are co-grants or group grants, list the total amount of the grant and, in brackets, the amount that is your component.

Include external salary awards and start-up funds received.

For APE Purposes only: you may also list grants applied for but not awarded, marked clearly as PENDING within the Amount/Year column.
Please be exact in outlining your role and contributions, especially where you are not the Principal Investigator.

Use BOLD font for your name
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Indicate under COMP whether grants were obtained competitively/peer-reviewed (C) or non-competitively/non-peer-reviewed (NC)

Amount Start- Principal

Granting Agency Title COMP | Per Year Finish Investigator

CIHR Team Grant Bone Health Research

Network

SERVICE TO THE COMMUNITY

C.1.

C.2.

C.3.

CA.

C.5.

C.6.

Memberships of scholarly societies (include office/role held and dates)

C.1.1.  Canadian Society of Exercise Physiology, Board Member, Sept 2018- present

Memberships on other societies (include office/role held and dates)

C.2.1.  Ontario Physiotherapy Association, Social media lead, Sept 2020-Sept 2021
C.2.2. Ontario Physiotherapy Association, Treasurer and Chair elect, Sept 2021- present

Memberships on scholarly committees (include office/role held and dates)

C.3.1.  College of Kinesiologist of Ontario, Item Writing Committee, 2019-2021

Memberships on other committees (include office/role held and dates)

Editorships (list journal and date)

C.5.1.  rehabINK, Editor, Sept 2020 — Jan 2021
C.5.2.  rehabINK Managing Editor, Jan 2021- Sept 2021
C.5.3.  rehabINK Editor-in- Chief, Sept 2021- present

Reviewer (joumal, granting agency etc. and date)

228

Co-Investigator

(* denotes

Collaborator)



C.6.1.
C.6.2.
C.6.3.
C.6.4.
C.6.5.
C.6.6.

Journal of Hand Therapy — manuscript reviewer (2018 — present), 12 articles reviewed
Physiotherapy Theory and Practice- manuscript reviewer (2019- present), 9 articles reviewed
Gerontology and Geriatric Medicine- manuscript reviewer (2021- present), 2 articles

Advances in Health Science Research- manuscript reviewer (2020- present), 1 article reviewed
Australian Journal of Advanced Nursing- manuscript reviewer (2020- present), 1 article reviewed

Hand Therapy- manuscript reviewer (2021- present), 1 article reviewed
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