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 interested in geriatrics since volunteering in her local Hospital Elder
Life Program during high school. Since then, she has been involved
with volunteering at a retirement home during her undergraduate
degree, as well as leadership involvement with her local geriatric
interest group and the National Geriatrics Interest Group. She has
also been involved with geriatrics research for several years through
the Mount Sinai/UHN Geriatrics Summer Scholars Program and as a
member of the GERAS Delirium Research Group. She is excited to
continue pursuing geriatrics as she progresses through her medical
career!
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is a fourth-year medical student at McGill University.Andrew Stein
 He became interested in Geriatric Medicine in high school when he
volunteered at a hospital where he had the privilege of listening to elderly
World War II veterans. In medical school, inspired by an encounter in his
General Internal Medicine rotation with an older veteran experiencing
loneliness, he served as last year’s McGill Medical Students’ Society
Geriatrics Interest Group’s representative for the National Geriatrics
Interest Group and this year’s MGIG Co-President. He has worked locally
and nationally to advocate and create meaningful events fostering
knowledge and passion for geriatric care among his peers. He will be
starting residency in Internal Medicine at the University of Ottawa, and
looks forward to continuing to care for older adults throughout his career.

is a fourth-year medical student at Western University. Her interest in geriatricAruni Jayatilaka
care stemmed from her participation and subsequent leadership as co-director of the Interprofessional
Seniors Outreach Program during her Master's at University of Toronto. During medical school, she was
involved in Western's Student-Senior Isolation Prevention Partnership, along with serving as junior and
senior executive of the Schulich Geriatrics Interest Group, and past vice president of research at
National Geriatrics Interest Group. She is passionate about interprofessional collaboration in providing
comprehensive geriatric care and looks forward to participating in geriatric care-related opportunities
during her family medicine residency.
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In the constantly evolving landscape of medicine, it is imperative that we
continue to explore innovative approaches and broaden our perspectives
of the way care can be provided. With this in mind, it gives us great
pleasure to introduce the 11th edition of the National Geriatrics Interest
Group’s (NGIG) publication, centered around the theme “Rethinking
Prescription: Going Beyond Pharmacotherapy in Geriatric Medicine.” As our
population ages, the complexities of managing healthcare for older adults
becomes increasingly apparent. While medications have no doubt had a
significant impact on various geriatric conditions, it is essential to
recognize that caring for an individual goes beyond just what a simple pill
can provide. Hence, this issue delves into the realm of more holistic care,
urging us to consider multiplex factors that make up an older individual’s
healthcare needs. By considering and adopting more holistic approaches,
we can strive towards achieving better health outcomes and enhancing the
quality of life for our aging population. 

The NGIG is a national student-led organization that seeks to
advance advocacy work for our older population. From our annual
publication, to our #WhyGeriatricsWednesdays (social media posts
highlighting initiatives benefiting our older population), our NGIG
executives and local Geriatric Interest Group (GIG) leaders have
been working hard to educate medical students and the public
about the increasing care needs of our aging population. Beyond
our annual publication and social media presence, we continue to
highlight student geriatric researchers and their groundbreaking
work. We are also preparing to host our second in-person NGIG
Student Day at the Canadian Geriatric Society Annual Scientific
Meeting (previously virtual during COVID-19) in Calgary, Alberta. We
continue to support local GIGs in their own initiatives across
Canada, from British Columbia to Newfoundland. We are also
privileged to have ongoing funding for granting annual leadership
and research awards to medical students who strive to advance
knowledge and initiatives that benefit the individuals aging around
us. 

All of the aforementioned activities, including this publication, would not
be possible without the immense support and effort from many individuals
and organizations. We would like to kindly thank the Canadian Geriatric
Society (CGS) for their ongoing funding and support from the board. We
would also like to thank Dr. Tricia Woo, who has been a long-standing
mentor to NGIG, and for her efforts in making past publications successful.
A special thanks goes to Dr. Magda Lenartowicz as well, who makes
funding our scholarships possible, as well as future initiatives in the works.
Another thanks goes out to the Resident Geriatrics Interest Group, for their
willingness to collaborate on a variety of projects. Lastly, a large and
special thanks goes to our NGIG Co-Editors in Chief: Aruni Jayatilaka,
Angela Luan, and Andrew Stein (fondly dubbed the A-team for good
reason!). They have put in an incredible amount of thought and effort to
make this publication successful and worth the read. 

With that, I encourage you to immerse yourself in the diverse perspectives
within these pages and to engage in critical reflection on how we can
collectively redefine the paradigm of geriatric medicine. We thank you for
your support and consideration of our approach to care in the older
population by picking up this publication to read. Enjoy!

Sincerely,

Stephanie Cullen and Trina Gartke
NGIG Co-Chairs 2023-2024
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Stephanie Cullen
pf the NGIG Co-Chairs and a
fourth-year medical student at
Queen’s University. She became
interested in Geriatric Medicine
during her undergraduate
degree when she spent two
summers working in a long-term
care home, and went on to
complete a Master’s Degree in
Geriatric research before
starting medical school. During
her time at Queen’s she was an
executive member of the
Queen’s Geriatric Interest
Group, spent two years as VP
External of NGIG before
becoming co-chair, and
completed two summers with
the Mount Sinai/UHN Geriatrics
Summer Scholars Program.
Stephanie will be continuing her
passion for working with older
adults with cognitive impairment
as a resident in Neurology at
Queen’s.

is one  

MD Candidate 2024
University of Alberta
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her fourth year of medical school
at the University of Alberta. She
has been privileged to be a part
of the National Geriatrics Interest
Group for all four years of her
medical training in the roles of
Vice President Research and Co-
Chair. Trina first fell in love with
caring for the older population 10
years ago over many cribbage
games at her local seniors’ home.
Passionate about ensuring the
needs of the older population are
met, she plans on engaging in
future healthcare policy work
involving our aging population.
She will be starting residency in
Internal Medicine at the University
of Alberta, with the ultimate goal
of pursuing a fellowship in
Geriatrics.
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Canadian seniors wish to age well and
remain active even with an increasing
burden of morbidity and disability. The senior
population is expected to increase from 15%
to 23% over the next 15 years rising from
some 3.5 million to over 4 million (1, 2). Many
seniors wish to age actively despite health
conditions and walking is the most practical
way of maintaining activity. Natural aging
affects balance, strength, flexibility, and
endurance (3, 4) which results in a walking
pattern that is slower and requires more
effort. Eventually, seniors choose to walk
less and less. Illness or injury can accelerate
this downward cascade and lead to
permanent disability and premature
mortality. 

Walking is the most valued life activity with
well-known physical and health benefits (5).
Public health agencies around the world
recommend walking as one of the most
accessible ways in which people can
mitigate the effects of aging and health
challenges and promote wellness. Physical
activity guidelines for seniors recommend
150 minutes of moderate-intensity exercise
accumulated over one week in bouts of 10
minutes (6). Walking for 10 minutes at a pace
of 100 steps a minute, twice a day, would
meet this guideline (7). However, many
people cannot walk well enough to meet
recommended walking targets at an intensity
of 100 steps per minute. Despite the
capacity to walk at a health-promoting pace
when tested clinically, in the real world, it is
rare for seniors in North America to do so for
more than a few minutes per day (8).

STEP BY STEP TO
BETTER HEALTH: 

Kedar K. V. Mate, Ph.D, MD candidate 2026
McGill University, Montreal, QC

THE HEEL2TOE SOLUTION FOR
CANADIAN SENIORS
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Reasons for failing to meet the recommended walking targets include
fear of falling or age-related gait abnormalities (9, 10). These factors
are known to cascade into a slow, unstable, shuffling pattern that
increases work of walking, fatigue, risk of falls, hip fracture, and even
death (11-14). There is considerable evidence that gait training is
effective in improving gait patterns in seniors but its effects abate with
the cessation of the training (15-20). Hence, gait training alone, will not
translate into the sustained behavioural change needed for physical
activity guidelines to be met. 

A Health Innovation Solution
Putting the heel first while walking is a simple strategy that changes
posture from stooped to upright and lengthens the stride. In the absence
of continuous reminders, patients revert to an inefficient foot-flat gait.
Our team have developed the Heel2ToeTM sensor (21-25; Fig. 1), a smart
wearable technology that attaches to the side of the shoe and provides
real-time auditory feedback for good steps, defined as a gait cycle that
is initiated with a heel-strike. Auditory feedback as a reward for a
“good” step stimulates the brain by targeting the dopamine system and
imprints the more optimal gait pattern.

PhysioBiometrics Inc. (https://physiobiometrics.com) is a McGill spinoff
company dedicated to developing accessible technologies so people
with movement vulnerabilities can move better to move more. The pivotal
technology of PhysioBiometrics Inc. targets walking BEST (Better, Faster,
Longer, Stronger) using a sensing and feedback device. The Heel2Toe
sensor is optimized through the Walk-BEST program which has a suite of
supporting products providing instruction, in-person or remotely, on
optimal walking including workshops, workouts, and videos. 

Evidence of effectiveness
In addition to testing 130 persons with gait
impairments (26), a pilot study supporting
the feasibility of using the Heel2Toe for
gait training at home was conducted with
six seniors (24). Six participants, purposely
selected for having a range of walking
capacity from ‘very limited’ to ‘functional’,
received five training sessions. All
together, five participants responded to
the Heel2Toe device by improving the
percent of good steps, higher angular
elocity, improved cadence, or longer 

Figure 1. The Test Model of the Heel2Toe
Device Positioned with a Clip

walking bouts. The most functional walker showed no change as they had
a higher score at baseline for the above parameters but enjoyed the
system and appreciated how it would prevent deterioration. 
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ID

Percentage of good steps
recorded over a two minute

period (%)

Angular velocity
(deg/sec)

Cadence (steps per
minute)

Without
feedback

With
feedback

Without
feedback

With
feedback

Without
feedback

With
feedback

5 0 56 -48 -102 70 69

1 43 82 -97 -128 95 102

6 80 83 -147 -157 97 95

2 84 97 -145 -186 110 95

4 92 92 -165 -173 113 110

3 93 99 -163 -213 96 95

ID

Total time walked during training days
(min)

Longest walking bouts during training
days (min)

Day
 1

Day
2

Day
3

Day
4

Day
5

Day
1

Day
2

Day
3

Day
4

Day
5

5 8 6 20 11 8 2.2 3.7 3.5 4.3 3.3

1 7 6 8 9 11 2.9 2.6 2.8 3.5 4.2

6 17 17 11 18 15 9.4 17.5 11.6 18.2 8.3

2 13 20 30 18 32 7.1 8.6 19.3 18.0 17.4

4 15 16 16 16 12 9.7 7.5 11.7 16.2 5.1

3 11 4 17 19 22 8.6 4.3 17.4 15.3 15.7

Table 1. Immediate response to auditory feedback at baseline

Table 2. Distribution of time (minutes) walked during each training day and duration
of longest walking bout (min) during the training sessions.

a

Rounded to integersa
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ID

Percentage of good steps
recorded over a two minute

period (%)

Angular
velocity

(deg/sec)
Cadence (steps per minute)

Starting Change Change Starting Change

5 0 28 32 70 6

1 42 37 28 95 8

6 79 9 15 97 3

2 84 13 82 110 10

4 92 2 10 113 -8

3 93 5 86 96 13

ID

Percentage of good steps
recorded over a two

minute period (%)

Angular velocity
(deg/sec)

Cadence (steps per
minute)

Baseline
without

feedback

Final with
feedback

Baseline
without

feedback

Final with
feedback

Baseline
without

feedback

Final with
feedback

5 0 66 -48 -101 70 84

1 43 90 -97 -147 95 96

6 80 92 -147 -159 97 99

2 84 94 -145 -209 110 121

4 92 93 -165 -173 113 111

3 93 100 -163 -264 96 109

Table 3. Carry over effects of 5 days of training with Heel2Toe device on gait
parameters measured without feedback.

Table 4. Response to 5 days of training with auditory feedback from Heel2Toe Device.
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Results
There was an immediate response to having positive feedback on %
good steps among the 3 of 4 people with less than 90% good steps
from the study start (Table 1). However, there was an immediate
large response on angular velocity of the ankle which indicates the
angle of heel strike and the rapidity of foot descent owing to the
greater angle at contact. These changes occurred while maintaining
usual cadence.

The results of using the Heel2Toe device on the duration of walking.
On each training day, participants were instructed to walk for at
least 15 minutes with the device at a comfortable pace and taking
rests when needed. These data show that of the 24 person-days of
training following the initial experience (day 1) half were for 15
minutes or more. However, the most dramatic effect was seen for the
duration of walking bouts which frequently exceeded 10 minutes for
four of the six participants when only one person approached this at
baseline (Table 2).

After five days of training people were able to transfer the gains
made using real time feedback on stepping patterns into their usual
walking pattern without feedback (Table 3). Five of the six
participants achieved 90% of good steps without slowing cadence,
in fact, cadence increased by more than 10% in half of the subjects
(Table 4). Angular velocity was increased in all showing an increased
gait quality (Table 3). Subject 5 was essentially home bound.  

How It Works? 
Fear of falling and age or illness-related changes co-occur in the
majority of seniors and can induce an inefficient and dangerous gait
pattern (9, 10). To normalize walking, people must relearn motor
sequences of good walking and develop needed adjuncts to
efficient walking; flexibility, strength, power, core stability, balance,
and arm swing. Therapy targets elements of walking mentioned
above but motor learning requires instruction, practice, and
feedback. Motor learning is framed as a lasting change of
performance occurring with training in which parameters of a “motor
program” are developed and consolidated. Early on, forming the
motor program of the “to-be-learned task” can occur rapidly but is
very attention-demanding. Later, the motor program is refined with
feedback error correction mechanisms and reducing movement
variability.
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The phenomenon underlying motor
learning is mostly due to neural plasticity
29-31. A review of neural plasticity by
Cai L. and colleagues (28) indicates that
motor learning takes place with an
active practice of a skill and that this
activity-dependent neural plasticity can
be induced by both lengthy-extensive
and brief-intensive practice . The authors
of this review state: “To maximize human
brain fitness and motor functions
signalled by the quality of life and
independence in daily activity, habitual
cognitive and motor learning or practice
is required across the lifespan,
particularly for older adults.” 

The literature supports the benefit of
augmented feedback for motor
learning (29-32). In particular,
sonification for correct movement
sequences has been shown to enhance
motor learning in elite athletes (31);
but is less useful for novices who have
no idea of the correct movement.
Walking is a natural way to get about
(8) and older persons are not novices
to walking but have lost the expertise
with age. Hence, it can be optimized
using auditory feedback through the
sensor. 

This is a completely novel and
original approach to gait
enhancement.
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This is a one-page
infographic outlining
an approach to Bone
Health in older adults,
mainly aimed to assist
medical learners.
Despite the high
likelihood of
encountering geriatric
patients in most
medical specialties,
the exposure that
medical students get
to high yield Geriatric
Medicine concepts
may be infrequent and
inconsistent. This
infographic aims to
break down a so-
called 'Geriatric
Giant' and provide
access to more
evidence-based
information and
recommendations.
Many of these
recommendations
have nothing to do
with medication;
rather, evidence
demonstrates the
importance of a
holistic and
preventative approach
to bone health and
falls in older adults. 
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medical student at the
McMaster University.
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CHALLENGES AND
CONSIDERATIONS IN MEDICAL
IMAGING FOR OLDER CANADIANS

Photo taken by: Amy Gartke

13



The population of older adults in Canada is increasing and will continue
to rise. In 2022, there were approximately 7.3 million people aged 65
years and older, with the share of older Canadians expected to grow by
around 20% by 2030 (1,2). Furthermore, the number of the ‘oldest-old’,
defined as individuals aged 85 years and over, is growing the fastest,
expecting to triple in population by 2046 (3).

This demographic shift brings about a myriad of challenges, particularly
in the realm of geriatric medicine, where older adults use more
healthcare services than younger people and account for approximately
half of Canada’s healthcare spending (4). Their frailty, a complex
condition characterized by diminished physiological reserve and
increased vulnerability to stressors, adds a layer of intricacy to medical
care and diagnostic practices (5).

As Canada’s older population and its associated healthcare costs grow,
so does the demand for medical imaging procedures. It is estimated that
47%, 22%, and 46% of all exams for CT, MRI, and nuclear medicine,
respectively, are performed for older adults, with rates increasing (6).
Other research has shown that almost half of emergency room visits by
older adults involve diagnostic imaging, highlighting the disproportionate
reliance on medical imaging in this population (7).

Photo taken by: Angela Luan
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At the same time, Canadian radiology departments are facing high
wait-times and imaging backlogs. This is compounded by shortages
of medical imaging equipment and a lack of sufficient health human
resources. Notably, Canada has some of the oldest medical imaging
equipment compared to other high-income countries, with 35.5% of
all available equipment at least 10 years old (8). Not to mention that
radiology departments are still working to catch up to delays from
the COVID-19 pandemic.

In response, the Canadian Association of Radiologists put forward a
list of recommendations to address patient needs (8,9). 

Their recommendations included providing greater
Government funding to distribute new medical imaging
equipment to provinces, implementing national clinical
decision support programs to equip healthcare
professionals with better access to imaging guidelines, and
harnessing homegrown artificial intelligence applications to
prioritize resources. 

Other national organizations have put forward similar
recommendations, emphasizing the need to incorporate better
resource stewardship practices and promote innovation (10).

While patient age is not, and should not be, a contraindication to
radiological investigation, older patients tend to be immobile and
frail. Specifically, it is challenging to get older adults into
radiological departments, positioned correctly for imaging, and
ensure they remain still for images to be adequately captured. As a
result, conducting radiological investigations can take much longer
and require more resources.

In addition, older adults often have multiple comorbidities, such as
renal impairment, cardiovascular disease, and diabetes, which make
administration of oral or intravenous contrast agents more
dangerous. Moreover, patients with neurocognitive disorders like
dementia may suffer from increased anxiety and distress while
undergoing scans, leading to motion artifacts and repeat imaging
(11). While early lifestyle modifications may prevent the onset of
disease and the need for imaging, they are often implemented too
late or inadequately.
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A major takeaway from Canada’s
current imaging landscape is that
now, more than ever, is the time to
be mindful when conducting
diagnostic procedures and
investigations on older populations.
The exponential growth in the older
adult demographic, coupled with
increased demand, underscores the
importance of adopting thoughtful
and targeted approaches, especially
for frail older adults. The term
“palliative radiology” has been
coined in this context, urging the
reduction of minimally invasive
interventions for the frailest
individuals with the aim of improving
quality of life (12).

If current paradigms are not
optimized, wait-times, backlogs, and
staff burnout rates will only get
worse, reducing access to medical
imaging not only for older adults, but
for all patients. These detrimental
consequences will only be amplified
in rural and underserved
communities, where health and long-
term care shortages are already
prevalent.

Thus, a crucial objective in the
medical imaging of older
populations is to achieve a balance
between safely investigating
treatable conditions and avoiding
unnecessary distress and costs. It is
imperative to foster an environment
of collective responsibility among
healthcare stakeholders, including
the upcoming generation of
physicians, to maintain this
equilibrium. By doing so, the
landscape of medical imaging will
be strategically positioned to meet
the evolving needs of Canada’s
aging population.
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 A few years ago, when I
entered a seniors’ long
term care home and we
played bingo, listened to
music, and reminisced on
their lives, I noticed their
faces light up. 

During COVID-19, when I
telephoned seniors in my
community and checked in
on how they were doing, I
noticed their voices
light up. 

When I visited a senior
with other students and
we sat and listened to
their advice, life lessons,
and stories, I noticed
their mood light up.
 
From these experiences, I
learned the impact that
therapeutic human
connection can have on
seniors’ health, especially
those that are socially
isolated. 
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 Social isolation and loneliness have been shown to worsen
mental health outcomes, such as depression and anxiety (1-3).
In addition, they can lead to adverse physical health outcomes,
including increased risk of developing coronary artery disease
and stroke (4,5). The aging population in Canada is growing,
therefore targeting this area of seniors’ health is crucial to
providing holistic care (6). 

I recently participated in a program called Seniors Outreach,
where students from different health professional programs at
the University of Toronto come together with the common goal
of providing therapeutic human connection to a senior in their
community. For students, it provides the opportunity to form a
meaningful intergenerational connection with the hopes of
reducing social isolation and loneliness. For seniors, it provides
a sense of community and companionship. 

On the first day, two other students and I entered a senior’s
apartment. It was our first time meeting them. They graciously
welcomed us into their home. We sat around their chair, while
we got to know each other. Eventually, they asked what we
were there for. Our answer: just to chat. It was this primary
goal, with no other agenda, which allowed us to build a
meaningful relationship over the next few visits. 

This is what social prescription embodies. 

My experience will stick with me as I move through clerkship
and provide care to older adults in my community. While
remembering the gratitude of the senior I visited, I will strive to
take time to form connections with older adult patients and
advocate for reducing social isolation and loneliness within
various healthcare settings.  
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People often forget that the
most important member of the
healthcare team is the patient
themselves! By including
patients, healthcare
professionals (HCPs) identify
what goals of care are
important. The resulting
individualized care plans are
represented by the different
strands falling from the
intertwined hands. The golden
hand represents the wealth of
knowledge, skills and
experience the senior has in
guiding their own care. While
highlighting the nursing
perspective, the patient-HCP
relationship can be
incorporated to the patient’s
healthcare plan by any
interprofessional colleague as
each member offers new and
insightful perspectives of what
“care” can mean.
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