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About the National
Institute on Ageing

The National Institute on Ageing (NIA) is a
public policy and research centre based at
Toronto Metropolitan University (formerly
Ryerson University). The NIA is dedicated
to enhancing successful ageing across

the life course. It is unique in its mandate
to consider ageing issues from a broad
range of perspectives, including those of
financial, psychological, and social well-
being.

The NIA is focused on leading cross-
disciplinary, evidence-based, and
actionable research to provide a
blueprint for better public policy and
practices needed to address the multiple
challenges and opportunities presented
by Canada’s ageing population.

The NIA is committed to providing
national leadership and public education
to productively and collaboratively work
with all levels of government, private

and public sector partners, academic
institutions, ageing related organizations,
and Canadians.
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Executive Summary

Diabetes is a serious, often life-limiting

illness that impacts nearly four million
people in Canada (Diabetes Canada, 2022a).

While diabetes rates are on the rise

for all age categories, over half of all
prevalent cases of diabetes are
among Canadians aged 65 years and
above (Government of Canada, 2023a).

With more Canadians living longer than
ever before, there is a need to better
understand and support older adults living
with Type 1 and Type 2 diabetes.

Many older adults living with diabetes will
face unique concerns and challenges.
Ageing with diabetes can require an
individualized treatment plan based on the
presence and severity of other health
conditions and a person’s functional or
cognitive status (Meneilly et al., 2018;
Sinclair et al., 2019; Stasinopoulos et al.,
2021). A diagnosis of dementia, frailty or
living with a disability can substantially
alter the care for older adults living with
diabetes as the risk of hospitalization

or relocation to a long-term care home
increases (Dhaliwal & Weinstock, 2014;
Sinclair et al., 2019). Older adults living with
diabetes may also be at an increased risk of
falls (Sinclair et al., 2015), urinary
incontinence (Wagg et al., 2017),
cardiovascular disease (Stone et al., 2018)
and other complications related to
diabetes, such as experiencing instances of
hypoglycemia (Meneilly et al., 2018).

Living with diabetes not only requires
considerable daily management, but it is
commonly the case that individuals will
simultaneously require regular access to
primary care, specialist care, and long-
term care services, and support from an
unpaid caregiver. Living with diabetes
also requires regular foot and eye care to
prevent and manage complications that
can arise from diabetes. Thus, it is no
surprise that many older adults living with
diabetes may find it challenging

to navigate existing health and social care
systems and lack access to
multidisciplinary and person-centred care
that is integrated across different health
sectors. Compounding these issues is the
fact that the social determinants of health
mediate one’s ability to afford and access
a nutritious diet, pay for out-of-pocket
medical expenses, such as foot care, or
attend medical appointments. Many
provinces only cover a portion of diabetes
medications and supplies, which can lead
to substantial out-of-pocket costs for
individuals living with diabetes (Diabetes
Canada, 2023b).

There is reason to be concerned that
health and social care systems in

Canada are not designed to provide
individualized, person-centred and
integrated care for older adults living with
diabetes. It is already a challenge for many
older adults to receive timely access to
primary, specialty, mental health, and
home and community-based long-term
care (Statistics Canada, 2020). There are
currently few mechanisms to identify
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older adults who need an eye exam or foot
assessment to prevent complications from
diabetes. There are also key gaps in our
understanding of interventions to best
support older adults living with multiple
chronic conditions (Kastner et al., 2018),
such as those aiming to improve care
coordination (Northwood et al., 2023). The
use of health technologies to support older
adults living with diabetes is a potential,
but under-explored area (Toschi & Munshi,
2020). Unpaid caregivers play a central

role in the day-to-day lives of older adults
living with diabetes, however, they need to
be supported in helping their care partners
manage complications from diabetes, such
as foot complications (Doss & Popejob,
2022) and severe hypoglycemia (Mojdami
et al., 2020).

As a highly stigmatized disease, there
have been considerable local and national
advocacy efforts to improve diabetes
care. As part of this effort, the purpose
of this report is to highlight the unique
considerations of older adults living with
diabetes, and describe the current issues
and challenges facing older Canadians
living with diabetes. In response, we
propose four recommendations to better
support older Canadians living with
diabetes:

1.The Canadian federal, provincial and
territorial governments need to ensure
that diabetes health strategies and
research on diabetes include a focus
on appropriately recognizing and
addressing the unique issues and needs
of older Canadians living with diabetes
and their caregivers and fully engage
them in this work.

2. The Canadian federal, provincial and
territorial governments need to create
national health information systems
that address gaps in our understanding
of the prevalence and incidence of
diabetes and diabetes complications
among older Canadians. Secondly,
there is a need to improve mechanisms
for reporting and screening through
provincial/territorial registries.

3. The Canadian federal, provincial
and territorial governments need to
prioritize improvements to health and
social care system navigation, care
integration and transitions of care for
older adults living with diabetes and
their caregivers. Health and social
system improvements should consider
the role of comprehensive primary care-
led support and clinical pathways with
appropriate interprofessional and
specialist supports, and be centered
around the needs and perspectives
of older adults and their unpaid
caregivers.

4. Current and future efforts to better

address diabetes care must be viewed
through a social determinants of health
lens. Provincial and territorial
governments need to ensure that
diabetes prevention and ongoing

care are appropriately covered and
supported through our publicly funded
health and care systems.
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Introduction

Diabetes is an umbrella term describing

a serious, often lifelong health condition
where the body can no longer produce

or adequately use insulin, a hormone
responsible for maintaining blood sugar
levels in the body (PHAC, 2017a). Despite
increased awareness of diabetes and
improved treatments in recent years, rates

of this health condition continue to climb
throughout the world (Lau, 2016). Canada is
no exception, with diabetes rates increasing
3.3% each year (PHAC, 2022a). In 2022, there
were an estimated four million Canadians,

or 10% of Canada’s population, living with
the two most common types of diabetes,
Type 1 or Type 2 (Diabetes Canada, 2022a).
By 2032, Diabetes Canada estimates that
12% of the population, or approximately 5
million Canadians will have diagnosed Type 1
or Type 2 diabetes — an increase of 27% from
2022. Diabetes Canada (2018) further reports
that “Canadians 30 years of age now face

a 50% chance of developing the disease in
their lifetime” (p. 3), and this risk is as high as
80% for First Nations Peoples in Canada.

A staggering number of older adults are
living with diabetes, far exceeding the
prevalence across other age groups.

In Canada from 2019 to
2020, approximately 1.95
million prevalent diabetes
cases (excluding gestational
diabetes) were among adults
aged 65 years and above,
representing more than half
of all cases (Government of
Canada, 2023a).

Globally, the rising rates of diabetes

in older adults have been described

as a “silent epidemic” (Lau, 2016, p. 2).
However, the unique and significant
issues that impact older adults living
with diabetes are often given insufficient
attention. As Canada experiences a
substantial demographic change marked
by a rapidly ageing population (Statistics
Canada, 2022a, 2022b), it is imperative
to dedicate serious consideration to
enhancing the support systems for older
Canadians living with diabetes and their
unpaid caregivers.

Many older adults living with diabetes
can manage with similar strategies to
those used for younger age groups.
However, individualized approaches

to diabetes care are needed for older
adults who have more complex and often
inter-related health and social needs,
such those experiencing frailty, those
with other chronic health conditions
(Sinclair et al., 2015, 2019) or individuals’
living in poverty. Disability and frailty,
which increase with age, are the top
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two predictors of admission to hospitals,
admission to long-term care homes and
death for individuals living with diabetes
(Sinclair et al., 2015). Diabetes also
increases the risk of experiencing other
health issues, such as foot (Embil et al.,
2018) and eye complications (Lovshin et al.,
2019), dementia (Meneilly & Tessier, 2016),
and cardiovascular disease (Stone et al.,
2018).

Having access to health care services and
supports is central to the management and
care of older adults living with diabetes.
However, for individuals living with
diabetes, most of the daily management of
diabetes, such as monitoring one’s blood
glucose levels, ensuring a healthy diet and
physical activity, occur outside of health
care settings (Banasiak et al., 2020). This
means that there also remains an urgent
need to examine how to support older
adults living with diabetes in their daily
lives, such as ensuring they have access

to self-management education, nutritious
food and opportunities for physical
activity, addressing gaps in transportation
needs, and building awareness of and
support to both prevent and manage
diabetes complications. Diabetes also
remains a stigmatized health issue, which
adds additional challenges for individuals
living with diabetes and can lead to worse
health outcomes (Banasiak et al., 2020;
PHAC, 2022a).

Older adults living with diabetes require
person and caregiver-centred care that is
well-integrated across primary, specialist
and home and community-based care
and supports (Embil et al., 2018; Griffith
et al., 2019). Ensuring health and social
care systems can appropriately support

older adults living with diabetes is poised
to become more challenging in the
future for several reasons. It is already
difficult for many older adults to receive
access to primary, specialty and home
and community-based care in a timely
manner (Statistics Canada, 2020). There
are critical health care workforce staffing
shortages (CIHI, 2022) and the delivery
of health and social care remains highly
fragmented across the country (PHAC,
2022a). Unpaid caregivers play a critical
role in supporting older adults as they
age. However, by 2050, the number of
older Canadians who will require the
support of unpaid caregivers is projected
to more than double, yet due to declining
birth rates, women'’s greater participation
in the labour force and families living
geographically far apart, there will likely
be 30% fewer close family members

(e.g., spouses, adult children) and

friends available to provide unpaid care
(MacDonald et al., 2019).

The effects of the COVID-19 pandemic has
only further highlighted the immediate
need to improve diabetes care for older
adults. In the first year of the pandemic,
there were delays in receiving diagnosis
and treatment for some types of diabetes
care and reduced opportunities for
accessing physical activity, supports,

food and health care services (PHAC,
2022a; Moin et al., 2022). Older adults had
disproportionately high rates of morbidity
and mortality from COVID-19, while
simultaneously being more impacted by
the collateral impacts of the pandemic,
such as increased isolation, ageism and
reduced access to daily supports (Wister
& Speechly, 2020; Government of Canada,
2022). A Canadian analysis of adults 20
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years of age and older who presented to

a hospital emergency department with
COVID-19 in the first year of the pandemic
found that severe outcomes were linked
to being over the age of 67, having a
recent emergency department or hospital
visit in past six months, being male and
having a pre-existing chronic condition
(PHAC, 2022b). 20% of individuals who
were admitted, transferred to another
acute care facility or died from COVID-19
had diabetes. Some types of diabetes

care remained prioritized during the
pandemic. For instance, a recent study

of adult Ontarians with diabetes found
that despite interruptions to some types
of care, such as hospitalizations for foot
conditions and in-person assessments, the
number of adults who underwent a lower
limb amputation did not increase in the
first two waves of the pandemic compared
with previous years (de Mestral et al.,
2022). However, our understanding of the
impact of the pandemic on older adults
living with diabetes is incomplete and

will be improved as data emerges as the
pandemic subsides.

While there are important issues related
to diabetes care across Canada, there
have been several recent key steps taken
to improve diabetes prevention, care
and research. Every November, Diabetes
Canada hosts Diabetes Awareness Month
in an effort to provide knowledge and
raise awareness about diabetes. Nov.

14 was declared World Diabetes Day in
2006 by the United Nations, marking

the birthday of Sir Frederick Banting,
who discovered insulin, in an effort to
raise awareness of diabetes as a global
public health issue that impacts one in 10

individuals (IDF, 2022). In 2017, Diabetes
Canada advocated for the adoption

of the 90-90-90 model, a strategy first
implemented to raise awareness and
reduce the impact of HIV/AIDS (Diabetes
Canada, 2023a). This strategy aims to
ensure that: “90% of Canadians live in an
environment that preserves wellness and
prevents the development of diabetes;
90% of Canadians are aware of their
diabetes status; and 90% of Canadians
living with diabetes are engaged in
appropriate interventions to prevent
diabetes and its complications (Diabetes
Canada, 2018, p.1). Diabetes Canada
conducted a broad consultation with
numerous stakeholders that concluded
that the strategy required a fourth

pillar focused on prevention (Diabetes
Canada, 2023a). This resulted in the
development and release of Diabetes 360:
A Framework for Diabetes in Canada,
Recommendations for Governments in July
2018. Diabetes Canada advocated to the
federal and provincial/territorial
governments to adopt Diabetes 360
following its release.

In 2019, the federal government
Standing Committee on Health tabled a
report titled A Diabetes Strategy for
Canadaalongside hearing from witnesses
and diabetes advocacy organizations
(PHAC, 2022a, p. 7). The report had 11
recommendations, one of which was the
creation of a Canadian “national plan to
prevent and manage diabetes” (PHAC,
2022a, p. 7). On June 29, 2021, Bill C-237,
An Act to Establish a National Framework
for Diabetes, received royal assent. The
federal government also pledged $35
million over five years starting in 2021,
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with $25 million specifically for research,
surveillance and the creation of a national
framework for diabetes (PHAC, 2022a).
This legislation required the Minister of
Health to table a Framework for Diabetes
in Canada and that framework, which

was based on Diabetes 360 (Diabetes
Canada, 2018), was tabled in the House of
Commons on Oct. 5, 2022.

Despite significant advances
in advocacy for diabetes and
recent federal legislation and
advocacy (pHac, 20222), many
issues specific to older adults
living with diabetes often
remain under-represented,
under-explored and therefore
unaddressed.

For instance, a Framework for Diabetes

in Canada (PHAC, 2022a) does not
explicitly mention the unique needs

or considerations facing older adults
living with diabetes. Contributing to
these challenges are gaps in key areas
of research and data collection needed
to better understand the current and
future needs of older adults living with
diabetes. The purpose of this report is to
both highlight and address these gaps to

ensure that the needs of older Canadians
living with diabetes are better understood
and addressed moving forward. To do so,
the NIA proposes four recommendations
to further our understanding, advocacy,
and support of older adults living with
diabetes and their caregivers.
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Background
Types of Diahetes

It is important to be disease-specific when
discussing diabetes (Banasiak et al., 2020).
While there are many types of diabetes,
the two most common types are Type 1
and Type 2 (Figure 1). Prediabetes occurs
when blood glucose or sugar levels are
higher than normal but not high enough
to lead to a diagnosis of Type 2 diabetes.

It has been estimated that approximately
90 to 95% of all diabetes cases are Type 2,
510 10% are Type 1, and 1% are other
types (PHAC, 2017a, 2022a). The JDRF
created the global Type 1 Diabetes Index
(Gregory et al., 2022), which provides data
on the Canadian prevalence and
incidence by age for Type 1 diabetes
(Figure 2).

Figure 1. Type 1 and Type 2 Diahetes (Modified from PHAC, 2017a)

Type 1 Diabetes

o An autoimmune disease where the
body is not able to produce insulin

on its own because the body attacks

the insulin-producing beta cells in
the pancreas

e Causes are unknown, but family
history increases risk

e Typically develops in childhood
or adolescence, but does occur in
adults too*

e People living with Type 1 diabetes

need to take insulin through regular

injections or an insulin pump

e Approximately 5-10% of people who

live with diabetes

Type 2 Diabetes

A metabolic disorder where the body
is not able to use the insulin it makes
on its own and/or the body does not
make enough insulin

Typically develops in adulthood and
risk increases with age (Diabetes
Canada, 2018)

Managed through diet, exercise,
medications and for some people,
insulin

Multiple modifiable and unmodifiable
risk factors

Approximately 90-95% of people who
live with diabetes

*Can present atypically in later life as latent autoimmune diabetes in adults.

(Punthakee et al., 2018)
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Figure 2. Prevalence and Incidence of Type 1 Diabetes in Canada in 2022

Age Prevalence Incidence
0-19 32,211 3,348
20-59 177,426 5,565
60-69 40,933 1,410
70-79 26,068 1,127
80-89 8,166 0
90-99 587 0

The estimates for the T1D Index are informed by 400-plus publications around the globe and a global survey

of more than 500 endocrinologists (Gregory et al., 2022).

These data sources have been fitted to Living with diabetes is known to reduce
mathematical and machine-learning life expectancy between an estimated five
models to generate estimates of Type 1 and 15 years, and doubles an individual’s
diabetes prevalence, incidence, mortality risk of all-cause mortality compared with
and life expectancy for every country Canadians living without diabetes (PHAC,
around the world (Gregory et al., 2022). 2009; Diabetes Canada, 2018, 2022a).

In this model, Type 1 diabetes incidence While all-cause mortality from diabetes
past the age of 90 is assumed to be non- has been on the decline based on data
significant (0) (JDRF, 2023a). from 1995 to 2016 (Magliano et al., 2022),

diabetes remains a leading cause of death
for Canadians (Statistics Canada, 2022c¢).
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How Many Canadians are
Ageing with Diabetes?

Older Canadians are living with
disproportionately high rates of diabetes
(PHAC, 2017a; Hosseini et al., 2019;
Statistics Canada, 2022¢c, Government of
Canada; 2023a). In 2019-20, there were
approximately 3.58 million Canadians
living with diabetes and just over half of
these cases are in individuals over the

age of 65 (Government of Canada, 2023a).

In the future, more older Canadians will
be living with diabetes (JDRF, 2023a;
Government of Canada, 2023a). For
instance, in 2023, there were 79,935
Canadians 60 years of age and above with
Type 1 diabetes (T1D Index, 2023). Type 1

diabetes cases will nearly double by 2040
to 144,442 individuals.

There are varying reports of the exact
number of individuals who are living
with Type 1 and Type 2 diabetes (see
Figure 3 below). As seen in Figure 3,
diabetes prevalence rates vary based on
the case definition of diabetes (namely,
the inclusion or exclusion of gestational
diabetes and age cut-offs) and whether
data is collected from medical records
(Canadian Chronic Disease Surveillance
System) or as reported by respondents
(Canadian Community Health Survey,
Canadian Health Survey on Seniors). None
of the sources provide a breakdown by
diabetes type.

Figure 3. Reported Prevalence of Diabetes by Data Source

Prevalence of Prevalence of

Source Year Case Definition diabetes (all diabetes among
Canadians) adults 65+

Canadian Type 1, Type 2
Chronic diabetes (excludes
Disease gestational diabetes),
Surveillance over the age of 1 - -
System 2019-20 as indicated by 1+ 3.583 million 1.951 million
(Government hospital records or
of Canada, 2+ physician claims
2023a) within the 2 years

Population over
el '1I'2 V;h1oorf'rl?or;e2das
Community d)i/:f d{)p health 1.1881 million
Health Survey 2021 %”05‘6 I_yfa ef 2.3727 million (50% of all
(Statistics pro ess'gf‘a ’ emg €s cases)
Canada, 2022d) QuEr 15 ClEgnose

with gestational

diabetes
Canadian Population who
Health Survey reported they were
on Seniors 2019-20 diagnosed with Type 1 n/a 1.217 million
(Statistics or Type 2 diabetes by a

Canada, 2022e)

health professional
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Contributing Factors for
Diabetes

Type 1 Diabetes

The contributing factors that can cause
Type 1 diabetes are not fully understood
(PHAC, 2022a), although having a family
member with Type 1 diabetes may be an
unmodifiable contributing factor (Heart &
Stroke Foundation, 2023).

While it is frequently the case that
adult-onset diabetes presents as Type 2
diabetes, Type 1 diabetes cases can be
also diagnosed in later life. Differentiating
between Type 1 and Type 2 diabetes can
be difficult in a subset of individuals who
present with an atypical Type 1 diabetes
presentation, such as latent autoimmune
diabetes in adults (LADA) (Butler &
Misselbrook, 2020) or a presentation

that initially resembles Type 2 diabetes
(Ramtoola et al., 2020). Determining
which type of diabetes an individual has
is important due to the need for early
insulin therapy in Type 1 diabetes (Butler
& Misselbrook, 2020).

Late onset of Type 1 diabetes is still

a serious health condition, with the
potential for the development of
comorbid health conditions. In a
retrospective British study of 2,430
individuals diagnosed with Type 1
diabetes in adulthood (average age at
onset of treatment with insulin was 40.8
+/- 16.1 years), researchers found that
despite improved glycemic levels after
one year of starting insulin treatment,
within five years there were large
increases in the amount of comorbid

conditions that participants were
diagnosed with (Ramtoola et al., 2020).
While the exact cause of these comorbid
conditions is unknown, from year 1 to
year 5, there was a 411% increase in cases
of diabetes-related complications, 356%
increase in cases of renal disease, 176%
increase in peripheral vascular disease,
172% increase in cerebrovascular disease
and a 144% increase in cancer.

Type 2 Diabetes

Factors that can contribute to developing
Type 2 diabetes include, “age, physical
activity levels, eating habits, obesity,
ethnicity, [and having a] family history of
diabetes” (PHAC, 2022a, p. 12). Research
has also found that Indigenous, African,
East Asian and South Asian individuals
are at a higher risk of developing Type

2 diabetes than the general population,
with Type 2 diabetes prevalence varying
amongst these communities as a result
of social, environmental and biological
contributing factors (PHAC, 2022a).

The social determinants of health play a
crucial role in influencing the conditions
that can lead to Type 2 diabetes (PHAC,
2022)a. The social determinants of

health refer to systemic factors that
contribute to the development of health
inequalities. Those that have been found
to contribute to both developing and
managing diabetes include “income,
education level, employment and working
conditions, food security, early childhood
development, social support and
connectedness, the built environment,”
inter-generational trauma, and access

to the internet, technology and health
care services (PHAC, 2022a, p. 10).
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These structural inequalities can impact
the ability of individuals to engage in
behaviours that prevent or help manage
chronic diseases such as diabetes. For
instance, being able to access and afford
nutritious food, engage in physical
activity, or access healthcare is mediated
by factors such as income, racism,
colonialism, and accessibility (PHAC,
2022a). Living with chronic conditions can
also lead to increased out-of-pocket costs,
further exacerbating the challenges faced
by lower income individuals living with
diabetes (Northwood et al., 2018).

Structural inequalities impact some
communities more than other. Indigenous
people in Canada are disproportionately
impacted by diabetes (CCO & PHO, 2019;
PHAC, 2022a), and in particular Type 2
diabetes (although available health data
does not always differentiate by diabetes
type) (Halseth, 2019). Jacklin et al. (2017)
wrote: “In Canada and other countries that
share a colonial history, health inequities
arising from the effects of colonization
include deeply rooted disparities in the
social determinants of health, social
exclusion, political marginalization and
historical trauma” (p. 107). While diabetes
prevalence varies among First Nations
communities (Halseth, 2019), the Public
Health Agency of Canada (PHAC) has
estimated that, “in comparison to non-
Indigenous adults, the prevalence of
Type 1 and Type 2 diabetes combined

is nearly three times greater for First
Nations adults living on reserve and in
northern communities, and two times
greater for First Nations adults living off
reserve” (PHAC, 2018 in Halseth, 2019, p.
7). Further to this, Indigenous Peoples
living with diabetes “are diagnosed at an
increasingly younger age, have greater

severity at diagnosis, develop higher
rates of complications, and experience
poorer treatment outcomes” (Crowshoe
et al.,, 2018, p. 297; Halseth, 2019). There
remain important gaps in national data
collection and research, such as meta-
analyses specific to First Nations Peoples,
that would improve diabetes prevention,
management and care (Halseth, 2019).

Health Considerations for
Older Adults Living with
Diabetes

While advancing age and length of illness
is a predictor of morbidity and mortality
from diabetes (Sinclair et al., 2015),

older adults living with diabetes are a
heterogeneous group and have varying
levels of physical and cognitive health
and functional capabilities (Sinclair et

al.,, 2019). There are different treatment
and management approaches for older
adults living with Type 1 and Type 2
diabetes to considered based on the
presence and severity of other chronic
conditions, such as kidney and cognitive
function, age and overall degree of frailty
(Meneilly et al., 2018; Sinclair et al., 2019;
Stasinopoulos et al., 2021). Thus, many
older adults living with diabetes need

an individualized approach to their care
(Meneilly et al., 2018; Stasinopoulos et al.,
2021). It is important to note that less is
known about the management of Type 1
diabetes in older adults compared with
Type 2 diabetes (Meneilly et al., 2018).

Many older adults with diabetes live
with several other chronic health
conditions (Meneilly et al., 2018; Griffith
et al., 2019). Diabetes can contribute to
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the development of microvascular or
macrovascular complications earlier in

life compared with individuals without
diabetes (Sinclair et al., 2015). Diabetes
can contribute to the development of
cancers, strokes, heart disease (e.g., heart
attacks), kidney disease, foot problems
(neuropathy and vascular disease) and eye
problems (diabetic retinopathy), which
can cause vision changes or blindness
(Sinclair et al., 2015; Diabetes Canada,
2022b). Given that many older adults have
additional health conditions, it is crucial
to view older adults living with diabetes
through the lens of multimorbidity and
consider the impact of other health
conditions on the health and well-being
of older individuals (Griffith et al., 2019).

A recent Ontario study aimed to identify
how many community-dwelling older
adults living with diagnosed diabetes

in 2008 had multimorbidity (Griffith et
al.,, 2019). In 2008, there were 376,367
community-dwelling adults over 66
years of age living with diagnosed
diabetes in Ontario (representing

22% of all community-dwelling older
adults). The study found that of this
group, 76% of older adults living with
diabetes had more than 2 other health
conditions. In addition, 19.2% of older
adults had one comorbid condition,
30.3% had two, 23.3% had three, 13.2%
had four, and 9.6% had more than five
comorbid conditions. The most common
comorbid condition was high blood
pressure (83%), followed by arthritis
(61%), ischemic heart disease (25%), and
chronic obstructive pulmonary disease
(23%) (Griffith et al., 2019).

Figure 4. Comorbidity vs. Multimorbidity

Comorbidity refers to a situation when “multiple diseases/conditions co-exist with an
index disease under study” (Almirall & Fortin, 2013, p. 8).

Multimorbidity means “the co-existence of two or more chronic conditions, where one

is not necessarily more central than the others” (Harrison et al., 2021, p. 1). While there is
context-specific use for the terms comorbidity and multimorbidity, this report will use the
term multimorbidity where possible, as it conceptualizes health more holistically and is
more person-centred (Harrison et al., 2021).
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In the following pages, particular areas of
consideration for older adults living with
diabetes are discussed.

Cardiovascular Disease

= Cardiovascular disease is the leading
cause of death for individuals living with
diabetes (IDF, 2023). Diabetes increases the
risk of cardiovascular disease (high blood
pressure, atherosclerosis, coronary artery
disease, peripheral artery disease,
congestive heart failure), strokes and
amputations, and people living with
diabetes are more likely to develop these
conditions prematurely (Stone et al., 2018).
Individuals living with diabetes may also
have other risk factors that contribute
to the development of cardiovascular
disease, such as being overweight or
smoking (Diabetes Canada, 2022c). Of all
Canadian adults with diabetes in 2009, 63%
had high blood pressure, which is three
times the national average (PHAC, 2009).
Canadian adults with diabetes were also
“hospitalized three times more often with
ischemic heart disease, almost four times
more often with heart failure, and almost
three times more often with stroke” (PHAC,
2009, p. 3).

= Cardiovascular disease risk can be reduced
by managing one’s diabetes and
cardiovascular health, which includes
pharmacological interventions (i.e.,
medications to lower blood pressure
or cholesterol), regular screening for
complications and lifestyle interventions
(such as stopping smoking, healthy eating,
physical activity and lowering stress)
(PHAC, 2009; Stone et al., 2018).

Frailty

Older adults living with diabetes have
an increased likelihood of living with
frailty, and frailty also increases the
risk of living with diabetes (Sinclair
et al., 2015; Meneilly et al., 2018;
MacKenzie et al., 2020). While there
are varying perspectives on how

to best define and measure frailty,
the NIA defines frailty as “a state of
vulnerability that becomes more
prevalent with age and affects an
individual’s resilience and ability to
deal with minor and major stressors,
which can include illnesses or
infections” (NIA, 2018, p. 5).

Frailty has a significant health impact
on older adults living with diabetes.
As Sinclair et al. (2019) writes:

“when frailty occurs, it is a better
predictor of complications and death
in older people with diabetes than
chronological age or a person’s burden
of comorbidity” (p. 285). Among older
adults living with diabetes, those
who were also living with frailty were
2.62 times more likely to experience
a complication due to diabetes, when
compared with those who were not
living with frailty (Hubbard et al.,
2010). Frailty is also associated with
an increased risk of mortality and
length of hospital stay (MacKenzie

et al., 2020). Older adults living

with diabetes who are experiencing
frailty particularly benefit from an
individualized approach to their care
(Sinclair et al., 2019).



)
Polypharmacy 9&

= Polypharmacy occurs when an

individual takes multiple medications.

This is common among older adults
living with diabetes often due to the
presence of other chronic conditions
or complications (Meneilly et al.,
2018; Remelli et al., 2022). In a recent
scoping review of polypharmacy and
older adults, Remelli et al. (2022)
found that polypharmacy increases
the risk of negative outcomes for
older adults living with diabetes,
including an increased risk of drug-
to-drug interactions, hypoglycemia,
poor blood sugar control, having

a syncopal episode, experiencing
falls, and hospitalizations. Managing
polypharmacy for an older adult
requires considering the personal and
social context of the individual living
with diabetes and modifying their
treatment regime, and using glycemic
targets specific to their associated
level of frailty and comorbidities.
Management of polypharmacy also

involves clinicians actively reconciling a
patient’s medications and deprescribing

medications that may be harmful or

unnecessary.
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= One challenge unique to older adults

living with diabetes is that they have an
increased risk of hypoglycemia (blood
sugar less than 4.0 mmol/L) (Meneilly et
al., 2018). Older adults may not be able
to identify that they are experiencing
hypoglycemia, and they may be more
likely to experience complications of
hypoglycemia (Bremer et al., 2009). It
may be difficult to identify hypoglycemia
because the symptoms are not necessarily
specific and can be misdiagnosed as
other conditions or situations (e.g.
vertigo), or it can present atypically or
with little warning or unawareness of
symptomes.

* The risk of hypoglycemia increases with

age due to age-related changes such as
“impaired awareness of hypoglycemia
warning symptoms and altered
psychomotor performance” (Meneilly

et al. 2018, p. 285). Older adults who
take insulin or sulfonylureas are also

at an increased risk of hypoglycemia.
Hypoglycemic episodes also increase
the risk of falls, injuries, dementia,
seizures, comas or stroke in older
adults (Meneilly et al., 2018; Dhaliwal

& Weinstock, 2014). Frail older adults
living in long-term care settings are

at a high risk of hypoglycemia due to
ageing, living with multiple chronic
conditions, polypharmacy, increased
rates of hypoglycemia secondary to
cognitive impairment, and impaired
kidney function (Dhaliwal & Weinstock,
2014; Meneilly et al., 2018). Older adults
who have inconsistent or lower food
intake may also need adjustments to their
insulin regimen to prevent hypoglycemia
(Dhaliwal & Weinstock, 2014).



Glycemic Targets

= A1Cis a commonly used measure of
glycemic control among individuals
living with diabetes (Shah et al., 2021, p.
314). Older adults who are “functionally
independent” can be treated similarly to
younger adults with respect to glycemic
targets, particularly with medications
with a low risk of hypoglycemia
(Meneilly et al., 2018, p. 284). In these
cases, not meeting glycemic targets

can increase the risk of infections and
hospitalizations (Stasinopoulous et

al., 2021) and long-term complications
from diabetes, such as microvascular
and macrovascular diseases (Mannucci
et al., 2014). However, more stringent
glycemic control can also have negative
effects, primarily the increased risk of
hypoglycemia in older adults (Dhaliwal
& Weinstock, 2014; Sinclair et al., 2019;
Stasinopoulos et al., 2021), particularly
for those who are prescribed insulin or
sulfonylureas and have complex health
problems (Lipska et al., 2015).
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* It has been increasingly identified

that many older adults with diabetes
and more complex health needs
require an individualized management
approach (Dhaliwal & Weinstock, 2014),
particularly when signs of frailty,
long-standing diabetes and additional
chronic health conditions are also
present (Sinclair et al., 2019; Meneilly
et al.,, 2018). The Diabetes Canada
Clinical Practice Guidelines for older
adults recommend that higher glycemic
targets may be appropriate for older
adults who are functionally dependent,
are frail or have dementia and are
taking medications that increase the
risk of hypoglycemia (Meneilly et

al., 2018). Glycemic targets are not
recommended for older adults who are
receiving end-of-life care when diabetes
management requires an individualized
approach (Meineilly et al., 2018).
Glycemic measurements can also be
unreliable in the context of certain
medical conditions, such as anemia,
kidney disease, or those receiving
blood transfusions (Leung et al., 2018).
There are other times when glycemic
targets need to be adjusted, such as
during periods of sudden illness. Some
older adults living with Type 1 diabetes
may need more regular adjustments to
insulin dosing during a sudden illness
to reduce the risk of hypoglycemia,
dehydration or other complications
(Dhaliwal & Weinstock, 2014).
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Figure 5. Canadian Glycemic Targets for Older Adults in Canada

The Canadian guidelines for older adults who are at a low risk of experiencing

hypoglycemia (are not taking insulin or sulfonylureas) are as follows:

= Functionally independent older adults: A1C target of <7%

* Functionally dependent older adults: A1C target of <8%

= Older adults experiencing frailty or dementia: A1C target of <8.5%

= |tis not recommended to measure A1C for those receiving end-of-life care

For older adults who are taking insulin or sulfonylureas (higher risk of hypoglycemia):

= Functionally dependent older adults should have an A1C target between 7.1-8%

= Older adults experiencing dementia/frailty should have an A1C target between

7.1-8.5%

Adapted from Meneilly et al., 2018

Diabetes Canada Clinical Practice Guidelines Expert Committee

How Many Older Adults are Being
Treated to Appropriate Glycemic
Targets?:

= Many studies have aimed to determine
whether older adults living with
diabetes are being treated to the
appropriate glycemic targets, or if
older adults experience under or
overtreatment of their diabetes. A
combination of thresholds is often used
to define under and overtreatment,
including A1C levels usage of glucose-
lowering medications and the
presence of other health conditions
(Stasinopoulos et al., 2021).

= Overtreatment of Diabetes: Several
Canadian studies have found various
ranges of older adults being potentially
overtreated for their diabetes (Lega et
al., 2021; Shah et al., 2021; Gudi et al.,
2022). For instance, a recent Ontario
study found that approximately 61 per
cent of community-dwelling adults
75 years of age and above diagnosed
with diabetes were being treated to

intensive glycemic control (A1C of <7%
or under), with almost one-fifth of these
individuals being treated with high-risk
agents (e.g., insulin or sulfonylureas)
(Lega et al., 2021). The study found that
there was a “nearly 50% increased
short-term risk of diabetes-related
hospital visits or death associated with
intensive glycemic control with insulin
or sulfonylureas” compared with less
intensive glycemic control (p. 1100).
Another study of more than 1.2 million
Ontario residents living with diabetes
found older adults had tighter glycemic
control than younger people, with the
share of those with an A1C over 8%
decreasing with age (Shah et al., 2021).
Older adults aged 80 to 89 had a
median A1C of 6.7% (compared with
8.2% among teenagers), which could be
the result of survivor bias, or suggests
overtreatment. Another study using
data from 2010 to 2017 found that
among a sample of 41,032 older adults
with Type 2 diabetes across eight
Canadian provinces, 7% of older adults



were potentially overtreated, with a
higher prevalence of overtreatment
among older adults aged 80 years and
older living with dementia (Gudi et al.,
2022). The study found only 3% of older
adults reportedly being undertreated in
2012, and 2.7% in 2016.

While the precise cause of
overtreatment is unknown, Lega et

al. (2021) suggest that it could be

due to clinical inertia, referring to the
continuation of treatment without
considering the need for individualized
treatment plans, or gaps in best
practices related to deescalating
treatment for older adults. There may
also be a need to ensure that the most
up to date clinical guidelines (Meneilly
et al., 2018) are being distributed and
implemented by healthcare providers
(Lega et al., 2021).

Undertreatment of Diabetes: Globally,
a recent meta-analysis found that
approximately a third of individuals
(from all age categories) with Type 2
diabetes and one-quarter of individuals
with Type 1 diabetes met recommended
glycemic targets (Mannucci et al.,
2014). In the Canadian context, a 2013
national study of 5,123 individuals

with an average age of 64 living with
Type 2 diabetes found that only 50%

of individuals were meeting an A1C
target of <7%, and 78.1% had a target
of <8%, (Leiter et al., 2013). Only 13%
were meeting their recommended levels
for A1C, blood pressure and cholesterol
(Leiter et al., 2013). In another Canadian
study of 48,143 adults aged 40 and
above, 14.51% had an A1C level over
8.5, which is suggestive of uncontrolled
glycemic levels (Coons et al., 2017).
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Adults aged 60 to 69 had a higher rate
of uncontrolled glycemic levels, at
14.63%, compared to 9.04% of adults
aged 70 to 79 and 8.42% of adults over
80 years of age.

Treatment Considerations for Older
Adults Living in Long-Term Care (LTC)
Homes: Older adults residing in LTC
homes often have more complex health
needs that require individualized
glycemic targets (Stasinopoulos et al.,
2021). However, there are currently gaps
in best practices and a lack of national
standards for managing diabetes
amongst those living in LTC homes in
Canada, such as guidelines that could
support treatment intensity decisions.
This is particularly concerning due to
the increased risk of hypoglycemia
amongst older adults living with
diabetes in LTC (Dhaliwal & Weinstock,
2014; Meneilly et al., 2018).

It remains unknown whether older
adults across Canada residing in

LTC are being treated appropriately.

In a recent systematic review of

over and undertreatment of older
adults living with Type 2 diabetes

in LTC homes, estimates of over and
undertreatment varied considerably
due to the different definitions being
used, although overall, there were 15
studies that reported overtreatment
(15 studies) and 8 studies reporting
undertreatment (Stasinopoulos et

al., 2021). Rates of overtreatment
ranged from 5% to 86% and rates of
undertreatment ranged from 1.4% to
5%. The prevalence of dementia, lower
insulin use and individuals experiencing
greater impairment in activities of
daily living (ADL) led to higher rates of



overtreatment. There were fewer studies
examining undertreatment of diabetes
and none of these studies reported on
the factors that may be associated with
the undertreatment of diabetes.

In a study of 214 older adults residing
across six not-for-profit LTC homes

in British Columbia, 54% of residents
being treated for diabetes were being
potentially overtreated based on
having A1C levels less than or equal

to 7.5% and taking one hypoglycemic
medication (McCracken et al., 2017). The
study also found that participants living
with diabetes who were overtreated
were taking 3.8 more medications
(excluding hypoglycemic medications)
than participants who were not being
overtreated.

Falls

Older adults living with diabetes may
face an increased risk of falls (Sinclair et
al., 2015; Yang et al., 2016; Sarodnik et
al., 2018; Shah et al., 2018). There are a
multitude of factors that are thought to
increase this risk, such as the presence
of other comorbidities, polypharmacy,
sarcopenia (muscle loss) and diabetes-
related complications such as diabetic
neuropathy (numbness in the feet,
hand, legs or motor neuropathies and
retinopathy (visual problems) (Berlie &
Garwood, 2010; Sarodnik et al., 2018),
and severe hypoglycemia among adults
with Type 1 diabetes (Shah et al., 2018).
Older adults who take insulin have

an additional increased risk of falls,
although it is unknown if insulin causes
falls directly (i.e., causes hypoglycemia
leading to falls) or indirectly is a
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marker of other complications or

illness severity that can contribute

to an increased risk of falls (Berlie &
Garwood, 2010; Yang et al., 2016). Older
adults with Type 2 diabetes have also
been found to have an increased fear
of falling, which can pose barriers to
physical exercise and lead to social
isolation and a greater loss of functional
independence (Hewston & Deshpande,
2018).

Osteoporosis \\

= Type 1 diabetes has also been found to

be associated with osteoporosis and
research has found an increased risk

of a hip fracture in women with Type 1
diabetes compared to women without
diabetes (Forsen et al., 1999 and
Nicodemus et al., 2001 in Meneilly et al.,
2018).

Sexual Health

Individuals living with diabetes also
experience higher rates of sexual
dysfunction (Edwards, 2016; Winkley
et al.,, 2021). For instance, males

with diabetes experience erectile
dysfunction at a higher rate and
earlier than males without diabetes
(Kamenov, 2014; Defeudis et al., 2022).
Many complex factors are associated
with erectile dysfunction, such as
cardiovascular disease, diabetic
neuropathy and high blood pressure
(Defeudis et al, 2022). While there has
been more attention to men’s sexual
health compared to women, there has
been increasingly more attention has



been directed towards women'’s sexual
health (Meeking et al., 2013; Edwards,
2016). Diabetes can impact many
aspects of sexual health among women,
making the treatment for women more
complex (Meeking et al., 2013). Women
may experience decreased desire or
satisfaction, pain during sexual activity,
and an increased risk of infections
(Edwards, 2016). Mental health
conditions, such as depression, can also
contribute to sexual health problems,
and vice versa (Winkley et al., 2021). As
an overlooked issue, particularly among
women living with diabetes, sexual
health should be addressed by health
providers for both men and women.

Urinary Problems and

Incontinence

Incontinence is remarkably common. In
Canada, it has recently been estimated
that around 24 per cent of the adult
population is living with urinary
incontinence (Ul) (Shaw et al., 2020).
Prevalence for Ul increases with age
(Milson, 2017). Diabetes may cause or
contribute to Ul in frail older adults
because if it is poorly controlled, it can
lead to excess urination, which can
then cause or make incontinence worse
(Wagg et al., 2017). Nerve damage in
the bladder is also common among
individuals with diabetes, which,
combined with other factors such

as high glucose levels in the urine,
increase the likelihood of bladder

and urinary tract infections (Diabetes
Quebec, 2014). Ul among older adults
living with diabetes is associated with
reductions in quality of life (Coyne et
al., 2014).
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= A recent Ontario study found that
from 2011 to 2016, 33% of older adults
with Type 2 diabetes using home care
services experienced daily episodes of
urinary incontinence (Northwood et al.,
2021a). Multiple, complex factors were
impacting older adults living at home
with diabetes and Ul. Ul was correlated
with multimorbidity, caregiver distress,
economic trade-offs (limited funds
that resulted in an individual being
unable to afford food or medications,
heat their home or seek physician care),
sex (female), falls, and cognitive and
functional impairments. In another
key finding, older adults with diabetes
and Ul were at an increased risk of
LTC home admission when compared
with individuals not experiencing
incontinence.

Dementia

= Those living with diabetes are at a
greater risk for developing problems
with memory and cognition, including
both vascular dementia and Alzheimer’s
disease (Meneilly & Tessier, 2016;
Meneilly et al., 2018; Jacobson et
al., 2021). The risk of dementia in
individuals with diabetes is increased
by a factor of 2 “in relation to age,
ethnicity, education, the presence
of depression, microvascular and
macrovascular disease, lower-extremity
complications and longer duration of
diabetes” (Meneilly & Tessier, 2016, p.
74). Repeated or severe episodes of
hypoglycemia may also increase the
risk of developing dementia among
older adults. In a longitudinal study of
1,051 adults with Type 1 diabetes over
32 years, Jacobson et al. (2021) found



that having more instances of severe
hypoglycemia, high blood pressure,
and higher A1C levels was associated
with cognitive decline by the average
age of 59. The researchers report that
“these three risk factors were associated
with cognitive decline equivalent to

an additional 9.4 years of age, thereby
suggesting premature aging” (p. 12).

Dementia may also be a risk factor

for severe hypoglycemia (Meneilly &
Tessier, 2016) and make the overall
management of diabetes more
challenging for individuals living with
both dementia and diabetes (Dhaliwal
& Weinstock, 2014). Dementia causes
cognitive dysfunction, which can impact
the ability of those living with diabetes
to manage the condition, as monitoring
one’s glucose levels and managing
medications can become difficult
(Biessels & Whitmer, 2020). Dementia
reduces one’s ability to recognize and/
or communicate the symptoms of
hypoglycemia to caregivers (Hopkins
et al., 2016). Living with dementia

and diabetes makes managing self-
care tasks more challenging, can lead
to reduced physical function and can
increase the risk of hospitalization
(Sinclair et al., 2000). Caregivers may
also find that their role becomes

more intense as they take on new
responsibilities, like daily medication
management or insulin injections
(Hopkins et al., 2016). Caregivers for
older adults living with dementia
provide an average of 26 hours of care
per week, compared with only 17 hours
for those caring for older people that
are not living with dementia, and also
experience higher rates of caregiver
distress (CIHI, 2018).
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Mental Health

= The risk of mental health disorders,

including depression, is increased in
people with diabetes, including older
adults (Meneilly et al., 2018; Robinson
et al., 2018). Risk factors associated with
developing depression in individuals
with diabetes include having fewer
social supports, having a longer
duration of diabetes, and the presence
of long-term complications (Robinson
et al., 2018). Despite the increased risk
of depression in older adults living with
diabetes, screening is not routinely
done (Sinclair et al., 2015).

Conversely, depression may also
increase the risk of developing Type

2 diabetes (Meneilly et al., 2018;
Graham et al., 2021). A study of 30,360
Canadian adults between the ages

of 40 and 69 found that elevated
symptoms of depression “were
associated with a 17% increased risk
of Type 2 diabetes,” a diagnosis of
depression was “associated with a 20%
increased risk” and “antidepressant
use was associated with a 19%
increased risk” (Graham et al., 2021, p.
7). Some possible pathways between
depression and type 2 diabetes could
be that depression can result in an
individual engaging in lower amounts
of physical activity, an unhealthy diet
or smoking, or alternatively, individuals
with depression show increased
inflammatory and stress biomarkers
(Graham et al., 2021).



* Diabetes Distress: Older adults living
with diabetes may also experience
‘diabetes distress’ (Dhaliwal &
Weinstock, 2014), defined as “the
negative emotions and burden of self-
management related to living with
diabetes” (Robinson et al., 2018, p.
s130; Wong et al., 2017). Prolonged
distress can lead to burnout and
is associated with worse glycemic
control and quality of life. There are
large differences in the prevalence of
diabetes distress, although diabetes
distress impacts individuals of all ages
(Skinner et al., 2020). Some research
has found higher rates of diabetes
distress in younger individuals when
compared with older individuals (Fisher
et al., 2015). However, the research
outlined below signifies that a number
of complex factors can increase the
prevalence of diabetes distress among
older adults, such as experiencing
complications from diabetes (Bai et al.,
2017), experiencing low income (Sidhu
& Tang, 2017), and having multiple
chronic health conditions and less
social support (Lipscombe et al., 2015).
Individuals with Type 1 diabetes have
also been found to have higher rates of
diabetes distress (Vallis et al., 2016). A
study of 500 Canadians with diabetes
found that half of those with Type 1
diabetes and a quarter of individuals
with Type 2 diabetes had diabetes
distress (Vallis et al., 2016).

* In a Canadian study of 323 older adults
65 years of age and older, with Type 1
diabetes duration of at least 50 years
(average 54 years), the authors found
overall low rates of diabetes distress
(5.9%) and depression (14.3%) (Bai et
al., 2017). However, older adults who

were experiencing symptomatic diabetic
neuropathy had a “three to four-fold
higher prevalence of diabetes-related
emotional distress and depression” (Bai
etal., 2017, p. 1322).

In a study of 41 South Asian adults with
Type 2 diabetes living in Vancouver
(participants had a mean age of 67 and
73% were women), the rate of diabetes
distress was 52% and depression 15%
(Sidhu & Tang, 2017). Further, 56% of
participants reported a household
income less than $20,000 per year

and individuals with lower incomes
had higher total scores for diabetes
distress and depression compared with
participants who reported incomes
above $20,000 per year.

In a Quebec study of 1,135 adults with
Type 2 diabetes (average age of 60) with
diabetes distress, 8% of participants
had moderate or persistently severe
diabetes distress over the four-year
study period (Lipscombe et al., 2015).
The authors found that “compared to
trajectories reflecting persistently low
distress, individuals in trajectories of
increasing moderate and persistently
severe distress tended to be older,
never married, have more medical
complications, poorer lifestyle habits,
lower levels of perceived social support
and were more likely to have comorbid
major depression and anxiety symptoms”
(p. 164).



Retinopathy

= Diabetic retinopathy is a serious
complication of diabetes and involves
damage to the retina in the eyes that
can lead to vision changes or blindness,
especially if left untreated (Altomare

et al.,, 2018). Diabetic retinopathy is

the number one cause of blindness in
adults of working age. Diabetes Canada
recommends that adults living with
Type 1 diabetes without retinopathy

be screened yearly, and every one to
two years for adults living with Type 2
diabetes. There are several risk factors
for developing retinopathy, including,
but not limited to, having diabetes for
a long period of time, hyperglycemia,
high blood pressure and high
cholesterol, and hyperglycemia (Lovshin
et al.,, 2019).

The Canadian Health Survey on Seniors
found that in 2020, 95,300 Canadians
65 years of age and above had diabetic
retinopathy (1.5% of all older adults)
(Statistics Canada, 2022e). An analysis
of data from the Canadian Longitudinal
Study on Ageing found that older
people with Type 1 and Type 2 diabetes
had an increased prevalence of visual
impairment (8.4% for Type 1 and 8.7%
for Type 2 diabetes) compared with
older adults without diabetes (5.3%)
(Aljied et al., 2018).
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Foot Complications

= QOver time, diabetes can lead to nerve

damage and poor blood flow at the
level of the body’s smallest blood
vessels, leading to complications such
as a loss of sensation, numbness or
tingling in the legs or peripheral artery
disease (diminished blood flow to the
lower extremities) (Embil et al., 2018).
Among those living with diabetes,
there is a greater risk that even a minor
injury may become infected and due

to neuropathy, they may not feel the
injury. Individuals with diabetes are

at an increased risk of foot ulcers and
infections. Non-healing ulcers and bone
infections are common reasons why
those living with diabetes may end up
with amputations (Embil, et al., 2018).
Diabetes Canada (2022d) states that
diabetes is the leading cause of non-
traumatic lower limb amputation, with
approximately 70% of all non-traumatic
leg and foot amputations performed in
hospital being associated with diabetes.

Foot complications from diabetes are
a significant contributor to health
care utilization and costs, in addition
to being a factor related to morbidity
and mortality from diabetes, making
early, preventative foot care critical
(Embil et al., 2018). Individuals living
with diabetes need to have a daily foot
care routine to prevent complications,
which includes daily self-checks, nail
care, preventing dryness and ensuring
shoes fit properly (Embil et al., 2018).
Some issues, such as ingrown toenails,
calluses, corns or wounds, need to

be treated by a foot care specialist



or doctor. The treatment of foot

ulcers also requires interprofessional
care, including wound management,
glycemic management and customized
foot off-loading devices. However, there
remains a need for improved foot care
screening and coverage of preventative
foot care services, many of which are
currently only accessible through out-
of-pocket expenses, across Canada.

Palliative/

End-of-Life Care

Palliative care may be considered
for those living with diabetes at the end-
of-life (Dunning & Martin, 2018),
however, individuals and health care
providers often lack knowledge and
understanding of what end-of-life
diabetes care may entail (Dunning,
2020). The presence of other health
conditions (such as those discussed
above) needs to be considered
when providing end-of-life care for
individuals with diabetes (Dunning,
2020). Based on the patient’s wishes,
palliative or end-of-life care for diabetes
care aims to manage complications,
prevent severe hypoglycemia, alleviate
symptoms and preserve comfort and
quality of life. Further, palliative care
helps to identify individuals’ and
caregivers’ needs and values at the end-
of-life and helps ensure individuals have
choice and dignity at the end-of-life.
End-of-life decisions specific to diabetes
include discussing withdrawing some
treatment (i.e., blood glucose testing
and glucose-lowering medications)
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(Dunning & Martin, 2018), or reducing
or changing diabetes medications

to reduce complications rather than
focusing on tight glycemic control
(Dunning, 2020). Measuring glycemic
levels is not recommended as part of
end-of-life care (Meneilly et al., 2018;
CADTH, 2018). Unpaid caregivers of
individuals receiving end-of-life care
need information and support on
how to help their loved one manage
diabetes care at the end of life (Dikkers
et al., 2013).

Even though diabetes is a life-limiting
illness and is the seventh leading
cause of death for Canadians of all
ages (Statistics Canada, 2022c¢), there
are no Canadian standards for end-of-
life diabetes care (Sharma et al., 2019).
There remain key gaps in the availability
of palliative care across Canada,
including gaps in access to palliative
care, information, and national care
standards (CIHI, 2018b). Few health
care providers have specialized in

or primarily provide palliative care

and one in three unpaid caregivers
report distress while caring for their
loved one at home (CIHI, 2018b). A
recent Canadian Institute for Health
Information (CIHI) report identified that
individuals who did not die of cancer
and older adults were also less likely to
receive palliative care (CIHI, 2018b).
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Current Issues and Challenges

There is a Significant Lack
of Awareness of Diabetes
and its Gomplications

Despite many Canadians living with
diabetes, there remain challenges in
raising sufficient awareness of diabetes
and ending the stigma associated with
this chronic condition (Diabetes Canada,
2018). Individuals with diabetes may face
discrimination, which can hinder efforts to
improve screening and awareness (PHAC,
2022a). As Diabetes Canada (2018) states,
much of the stigma related to diabetes

is based on myths about Type 2 diabetes
and obesity, which often places undue
blame on individuals and their assumed
behaviours and ignores the important
role of structural, environmental and
genetic risk factors in causing diabetes.

Diabetes Canada estimates
that as of 2022, approximately
1.7 million Canadians were
living with undiagnosed Type 2
diabetes (puAc, 2022a).

Type 2 diabetes can be asymptomatic

for many years, which increases the risk of
microvascular and macrovascular
complications (Hosseini et al., 2019). As
such, it is important that health systems
are structured in a way to ensure early
diagnosis and management of diabetes.
Type 1 diabetes can occur at any age;
however, many clinicians may still believe
that it is a disease of childhood,

putting adults at an increased risk of
being misdiagnosed as Type 2 (Bao et al.,
2019). This can have significant negative
consequences, such as delayed treatment,
particularly with insulin, which can lead to
poor glycemic control.

Diabetes Canada (2023c) recommends
diabetes screening every three years

for all individuals over 40 years old and
for those who are high-risk based on

the result of a risk calculator, such as
CANRISK (PHAC, 2017b). The strength

of the CANRISK tool is that it is short

and easy to complete, covers a range

of topics and can be merged into other
health assessment tools or questionnaires
(Agarwal et al., 2019). A recent qualitative
study of allied health organizations found
that the CANRISK health promotion tool is
a necessary and important way to improve
diabetes risk screening (Bird et al., 2022).
The study also found that there are some
barriers to using the tool. For instance,
the tool does not use language inclusive
to all individuals, some questions can be
confusing, and the tool could be improved
for accessibility. The study also found that
additional resources would better support
the use of the tool, such as providing
access to referrals for individuals with

a high-risk screen. The tool has been
translated into 13 languages (CPA, 2023),
although the online interactive version of
the tool is available only in English and
French.

There is conflicting evidence regarding
whether older Canadians are being
adequately screened for diabetes. An
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Ontario study examining the proportion
of individuals who have had a delayed
diagnosis or rapid onset of diabetes
(using A1C levels at the time of diagnosis
as a marker) found that elevated A1C
levels decreased with increasing age,
which could suggest older adults are
being screened more appropriately than
younger groups (Gim & Shah, 2019).
Increased contact with a person’s primary
care provider was also linked to increased
screening for diabetes.

However, there is evidence that some
populations of older adults may still

need targeted screening programs.

For instance, there have been several
programs that have aimed to improve
diabetes screening and awareness among
older adults. An example of a community-
based initiative to improve the awareness
and assessment of older adults for
chronic diseases, including diabetes,

is the Community Paramedicine Clinic
CP@Clinic program, which targets older
adults residing in rent-geared-to-income
housing (Agarwal et al., 2016;

CP@Clinic, 2022). A 2018 trial of three
CP@Clinic sites found 13 of 63
participants who had high CANRISK scores
and another participant had a moderate
score, also had elevated capillary blood
glucose level (Agarwal et al., 2018). These
findings could signal that 14 residents
had undiagnosed diabetes and another
50 were at risk of developing diabetes.

In another community intervention,
researchers examined the feasibility of
piloting a Community Health Awareness
Diabetes (CHAD) program, which is a
program to increase the awareness of
diabetes and identify high-risk individuals

to be targeted for subsequent diabetes
screening by their primary care providers
(Agarwal et al., 2013). The pilot study
occurred in five pharmacies across
Grimsby, Ont., and estimated diabetes
risk through a validated screening tool,
fasting capillary blood glucose and A1C
level. The study found that of 588 people
who participated in the program (without
a diagnosis of diabetes), 84 participants
(16%) were identified as being at high risk
for diabetes. The majority of participants
in the program were female and older
adults.

There is also limited information on
whether older Canadians are being
adequately screened for complications
related to diabetes. A recent scoping
review examined diabetes foot screening
practices across Canada and found that
while 50% of Canadians living with
diabetes have an annual foot exam,

the quality of foot screening across the
country is largely unknown due to a

lack of up-to-date national information
available on the topic (Patel et al., 2022).
In the U.K., 70 to 80% of individuals with
diabetes have a yearly foot exam, likely
due to practice guidelines and ongoing
monitoring, such as the National Diabetes
Foot Care Audit (NHS, 2023). There is no
equivalent program in Canada, although
some provinces, such as Alberta (AHS,
n.d.), Saskatchewan (SHA, 2014), Nova
Scotia (Nova Scotia Health, n.d.) and P.E.I.
(Government of PEIl, 2023), have
recognized the need to provide better
diabetic foot care surveillance and limb
preservation clinical care pathways (Patel
et al., 2022).
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There is a Need to Raise Awareness

of Diabetes Complications and
Improve Access to Care: The Case
of Diabetic Retinopathy Screening

There is a need for improved access to
screening and treatment, and awareness
about diabetic retinopathy. Further to this,
there is a need to remove barriers to care,
such as cost and gaps in the availability of
culturally safe and appropriate care.

As one of the leading causes
of blindness in Canada, the
consequences of not seeking
regular eye assessments and
care can be severe.

Even though across Canada there is partial
or full coverage for older adults to receive
an eye exam every year or every two years
(see Appendix A), there remains barriers to
obtaining regular eye care and diabetic
retinopathy screening. For example, a
recent study of Ontario adults over the age
of 20 living with diabetes found that from
2017 to 2019, 34% of adults had not been
screened for diabetic retinopathy (Felfeli et
al., 2022). This is only a slight decline from
the 35% of individuals not receiving a
diabetic eye screenings from 2011 to 2013
(Felfeli et al., 2022). While younger cohorts
had higher rates of being unscreened (58%
of adults 20 to 39, and 42% of adults aged
40 to 64), 24.2% of adults 65 years of age
and older had also not received an eye
screening from 2017 to 2019. More than
half of unscreened individuals did not have
a primary care provider, and being younger,
lower income, having recently immigrated

to Canada, a history of a mental health
condition and living in an urban area
were risk factors for being unscreened for
diabetic retinopathy (Felfeli et al., 2022).

Researchers have identified several
barriers to ensuring those living with
diabetes are screened for diabetic
retinopathy, including: socioeconomic
status, geographical location (Felfeli

et al., 2022), gaps in education and
awareness of provincially funded services
(IFA, 2017; Felfeli et al., 2019; Egunsola

et al.,, 2021), and gaps in knowledge of
health care providers regarding when

to refer patients to screening programs
(Egunsola et al., 2021). There is also a lack
of culturally and linguistically appropriate
care that can be a barrier to attending
eye appointments (van Allen et al., 2021;
Egunsola et al., 2021). For instance,

in another recent study, researchers
aimed to understand the barriers and
enablers of eye screening attendance
among Canadian immigrants living with
Type 2 diabetes from China (Mandarin-
speaking), Pakistan (Urdu-speaking) and
African and Caribbean nations (French-
speaking) (van Allen et al., 2021). This
qualitative study of 39 participants found
many consistent barriers and enablers to
seeking out eye screening, such as views
about harms caused by screening itself,
practical issues including forgetting to
make an appointment, screening costs,
wait times and making/getting to an
appointment, lack of awareness about
retinopathy screening, language barriers,
family and health care provider support,
and culturally specific preferences or
concerns.
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How Can Screening for Diabetic
Retinopathy be Improved?

Research has shown that diabetes
education programs can help address
gaps in retinopathy screenings. A study of
older Ontarians living with diabetes found
that those who participated in a diabetes
education program had higher rates of
attending eye appointments (78.7%)
compared with those who did not attend
(72.7%) (Murray & Shah, 2016). Diabetes
education programs can help inform
older adults about how to manage their
diabetes and also provide information

on diabetes complications and the
importance of regular eye exams.

Another solution to increase rates of
retinopathy screenings is to use tele-
retinal screening, which uses technology
to improve screening of “sight-threatening
retinal diseases” (Felfeli et al., 2019, p.
204). There are several virtual tele-retinal
screening programs across Ontario where
individuals attend in person to have their
eyes screened and these screenings are
then sent to a specialist for review (OTN,
2023).

A novel program to improve diabetic
retinopathy screening is a tele-retinal
program operated within community
health centres across Toronto, Ontario and
aims to improve screening for diabetic
retinopathy, provide education and
awareness of diabetes, and also ensure
patients are connected with additional
eye care services (Felfeli et al., 2019). The
program targets individuals with diabetes
who have not had an eye screening where
their pupils were dilated in the last year
and are referred by their doctor or nurse
practitioner (SRCHC, 2022). From 2013 to

2017, the program conducted 775 eye
screenings, of which 37.1% of participants
had never had an eye screening (Felfeli et
al., 2019). The program identified diabetic
retinopathy in 26.6% of participants,
7.4% of which were “sight-threatening”
cases (p. 209). In 46.1% of screenings
participants were sent for additional

eye care services. A recent qualitative
study of participants and providers of the
program found that participants were
satisfied with the program and preferred
receiving the screening at their primary
care site, which they trusted, had all

of their information in one place and
helped ensure patients had made follow-
up specialist appointments (Nguyen

et al., 2022). However, providers noted
that there were some administrative
burdens of using the program. They were
concerned some individuals were still
falling through the cracks, such as those
who were physically unable to make it to
one of the health centres to receive the
screening, and there remains a need to
identify proactively individuals who have
not received an eye screening (i.e., by
reviewing medical databases).

Patient education, improved health
programs, and tele-retinopathy
technology are all means to improve
retinopathy screening. However,

there remains a need for a province/
territory wide, systematic and
standardized approach to proactively
identify individuals in need of diabetic
retinopathy screening, notify them of
how and where to obtain a screening, the
cost of screening (indicating provincial/
territorial coverage), and ensure follow-up
to eye care specialists and primary care
occurs.
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The Social Determinants of
Health Fuel Diabetes and
its Gomplications

As Diabetes Canada states, “although
diabetes is sometimes considered

a lifestyle disease, the capacity of
Canadians to live a healthy lifestyle
is not equally distributed among the
population” (2018, p. 6).

The social determinants

of health impact the high
prevalence of Type 2 diabetes,
particularly among certain
communities, such as
Indigenous communities, and
the overall management of
diabetes (pHAC, 2022a).

For instance, a recent Cancer Care Ontario
(CCO) and Public Health Agency of
Ontario (PHO) report demonstrates that
the chronic disease burden in Ontario
clearly disproportionately impacts
Indigenous Peoples and people living
with lower socioeconomic status (2019,

p. 37). The report found there were more
cases, hospitalizations and deaths from
diabetes in people 12 years of age and
older from the lowest socioeconomic
bracket compared with the highest
socioeconomic bracket (p. 18). Type

2 diabetes, has been found to have a
greater prevalence among Canadian’s
with lower incomes, independent of other
factors, such as physical activity and body
weight (Dinca-Painaeitescu et al., 2011).

The ability to afford nutritious food,
opportunities for physical activity and
access to primary health care services

are unequal across Canada and mediated
by factors such as income, accessibility,
racism and colonialism (PHAC, 2022a). For
instance, research has found that older
adults who reside in rent-geared-to-income
or subsidized housing are at a heightened
risk of developing Type 2 diabetes due to

a combination of effects such as poverty
and barriers to accessing resources and
health care (Sanders & Stone, 2011; Angeles
et al.,, 2021). A longitudinal study of older
Americans also found that financial hardship
was associated with worse glycemic control
(Walker et al., 2020). Low income has also
been associated with a higher prevalence of
diabetic foot disease in an Australian study
of adults over 45 years of age (Ahmed et al.,
2021).

Food insecurity, often referred to as a lack of
access to nutritious food, can contribute to
poor health outcomes for individuals with
diabetes, including worse glycemic control
(Flint et al., 2020). In Canada, older adults
experience lower rates of food insecurity
compared to other age groups, with only
2.6% of older adults facing food insecurity in
2012 (Leroux et al., 2018). However, having

a lower income, being single or living alone,
women, people of colour, and not owning

a home were associated with higher rates

of food insecurity. The prevalence of food
insecurity amongst older adults living in

the territories was also much higher at
11.2%, compared to provincial rates that
ranged from 2% to 3%. Older adults with
incomes lower than $20,000/year had a 54
times greater prevalence of food insecurity
compared to older adults with an income
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above $60,000/year. Further to this, 93%
of all cases of food insecurity were among
those with incomes less than $40,000.
Thus, targeted efforts to support older
adults who have low incomes, as well as
other marginalized groups struggling with
food insecurity are needed (Leroux et al.,
2018).

Another example of how the social
determinants of health can be detrimental
to diabetes care and management can
be clearly seen in a recent study of
South Asian adults living in the Peel
Region of Ontario, who both have
disproportionately high rates of diabetes
and experience low income (D’Silva et
al., 2022). The study examined health
care and community service providers’
perspectives on how the social
determinants of health impact Type 2
diabetes management among South
Asian adults in the region, and found that
racism impacted access to high-paying
jobs, leading to precarious employment
conditions. As a result of low pay, having
multiple employers and a lack of medical
benefits, individuals with diabetes faced
restricted access to diabetes care (D’Silva
et al., 2022).

Living with diabetes also comes with
added financial costs. In Diabetes
Canada’s (2023b) recently published
review of out-of-pocket costs associated
with Type 1 and Type 2 diabetes across
Canada, they found that as of September
2022, “half of all persons living with Type
1 diabetes either experience out-of-
pocket costs (related to the medications,
devices and supplies) in excess of 3%

of their family income, or given other
financial commitments, fail to adhere

to the treatment recommended by their
doctor” (p. 6). Since coverage varies
considerably across Canada for people
living with Type 1 diabetes, annual out-
of-pocket costs can range from $78 to
$18,306. For individuals living with Type 2
diabetes, half of the provincial/territorial
plans provide less than 20% coverage,
and annual out-of-pocket costs can range
from $76 to $10,014. The report also
found that while government funding for
low-income households is the highest,
out-of-pocket costs are also the highest
for them as a percentage of household
income. Diabetes Canada also determined
the coverage of medical supplies for
Type 1 and Type 2 diabetes for older
adults with household incomes greater
than $30,000 (see Figure 6 and Figure 7;
all information in these figures is from
Diabetes Canada, 2023b).

Public coverage for diabetes supplies in
some provinces has recently improved.
Manitoba recently introduced coverage
for CGMs for individuals with Type

1 or Type 2 diabetes taking insulin
(Government of Manitoba, 2023) and
insulin pumps for individuals who

meet provincial criteria (Government of
Manitoba, n.d.; JDRF, 2023b). In Ontario,
eligible residents with Type 1 diabetes
will have varying coverage for costs
associated with CGMs (Government of
Ontario, 2022). In 2023, the government
of New Brunswick released plans

to expand their coverage of insulin
pumps and CGMs for people living with
diabetes (Diabetes Canada, 2023c¢) and
Newfoundland and Labrador also released
plans for a CGM pilot project (Government
of Newfoundland and Labrador, 2023).
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Figure 6. Type 1 Diabetes: Availability of Public Funding for Older Adults
in 2022 (Diabetes Canada, 2023b)

Glossary:

F-full funding
P-partial funding
N-no funding

BC AB SK MB ON QC NB NS PE NL NU NT YT NIHB**
Medications  [SIN IR (NN UGN U (NG (RO A N N I G T
Monitor

Medical
devices:

Medical

devices: F F N* F N N* N

Insulin Pump

Device N N N F | F|F| F
Supplies

Continuous
Health

Glucose
Premiums N Y Y N

*2023 update: These provinces have recently expanded or plan to expand coverage for these devices
**Non-insured Health Benefits

*** Revenu Québec collects the annual premium through its income tax return

Figure 7. Type 2 Diabetes: Availability of Public Funding for Older Adults
in 2022 (Diabetes Canada, 2023h)
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Northwood et al. (2018) further highlight
the importance of examining the social
determinants of health in older adults
living with multiple chronic conditions,
which, as stated previously, is common
among older adults living with diabetes.
As the authors highlight, the challenge
of supporting older adults with multiple
health conditions is often viewed as a
health care system problem (and thus
the solution needs to be in the health
care system) and does not equally take
into account the importance of housing,
income and sociocultural factors. A
recent study by Ploeg et al. (2019)
supports these findings. The researchers
conducted a qualitative study of 21 older
adults living with three or more chronic
conditions in Ontario. An important
finding of this study was that living with
multiple chronic conditions led to higher
costs of living due to costs associated
with transportation, medications or lost
income from missing work. Another
qualitative study of 15 home care nurses’
experiences of providing care to older
adults living with Type 2 diabetes and
urinary incontinence found that many
older adults faced financial barriers,

and these barriers impacted their ability
to manage their diabetes and urinary
incontinence (Northwood et al., 2021b).

It is important to highlight that there

are a number of provincial and federal
grants and tax rebates available to help
support individuals living with chronic
diseases, such as the Disability Tax Credit
(Government of Canada, 2023b) and the
Medical Expense Tax Credit, which covers
a portion of costs related to medications,
medical supplies and transportation
(Government of Canada, 2023c¢). However,

the effectiveness of these tax credits to
support older adults living with diabetes,
or other chronic diseases, needs to be
determined.

There is a Need to Ensure
Culturally Safe and Appropriate
Care in Indigenous Communities

Regardless of whether one has diabetes,
Indigenous older adults face additional
challenges as they age stemming from
the impacts of colonialism and resultant
systemic inequalities (Habjan et al., 2012;
Brooks-Cleator et al., 2019). For instance,
research has found that ageing in First
Nations communities in Ontario can be
challenging due to systemic issues such as
a shortage of family caregivers, shortages
in health human resources, and barriers
to accessing care in rural or remote

areas due to a lack of availability or the
high financial cost of accessing services
(Habjan et al., 2012). There are also

gaps in culturally safe and appropriate
care and a lack of providers who are

able to communicate in Indigenous
languages. Research has also found a

lack of a supportive physical and social
environments needed to age well in urban
areas for First Nations and Inuit older
adults (Brooks-Cleator et al., 2019). For
instance, a qualitative study of Indigenous
older adults living in Ottawa, Ontario
found gaps in services and supports
specifically designed for Indigenous
older adults, gaps in affordable, safe and
accessible transportation and housing
options, and a lack of Indigenous
gathering spaces (Brooks-Cleator et al.,
2019).



Addressing the Silent Epidemic of Ageing with Diabetes in Canada

There are systematic gaps in diabetes
care for Indigenous Peoples living

across different contexts in Canada
(Halseth, 2019). For instance, in rural

or remote areas, Halseth writes that

“gaps in diabetes management and

care services include limited access to
community-based screening for diabetes
and related infrastructure for physical
exercise, complications, specialized health
professionals, medicines to manage
diabetes and complications, as well as
culturally appropriate health services and
health information” (p. 13). Indigenous
people living with diabetes in urban areas
also experience racism or discrimination
in accessing health care, and face a lack
of access to culturally appropriate care or
education.

Diabetes care for Indigenous Peoples
requires a specific approach to culturally
safe interventions. Halseth (2019) states,
“to ensure diabetes interventions are
culturally appropriate, First Nations
people and communities must be
involved in all aspects of the research,
planning and delivery of interventions

as they have valuable knowledge about
local conditions, assets and resources

that should be used in the design and
implementation of intervention” (p. 16).
Further, “given that the various factors
that increase the risk of type 2 diabetes
among First Nations [Peoples] differ
across the life course and operate at
multiple levels, diabetes prevention
interventions must likewise be targeted at
individuals across all life stages, as well as
at entire communities” (Halseth, 2019, p.
15).

In a rapid review of interventions to
improve culturally safe and appropriate
interventions for Indigenous communities
in Canada, Australia, New Zealand

and the United States, Tremblay et al.
(2020) found only seven unique studies
that described interventions (cultural
education, culturally safe practice
interventions, workplace interventions)
to address diabetes care, only two of
which were conducted in Canada. In a
follow-up study, the authors conducted
a community-based participatory
qualitative study to “identify barriers
and enablers to cultural safety in health
care provided to Atikamekw living with
diabetes in Quebec” (Tremblay et al.,
2021).The authors aimed to identify
suggestions to improve culturally
respectful care, finding that enablers

of culturally safe and appropriate care
require changes at the individual to the
structural level. The study specifically
found barriers for Atikamekw elders who
spoke limited French (Quebec’s official
language) and thus had barriers accessing
health care due to a lack of services in
the Atikamekw language and a lack of
knowledge and awareness among health
care providers of the Atikamekw language
and culture (Tremblay et al., 2021).

It is important to note that efforts to
address diabetes care for Indigenous
peoples in Canada is part of federal bill
C-237, An Act to Establish a National
Diabetes Framework (NADA, 2023). The
National Indigenous Diabetes Association
is currently undertaking a national
engagement process as part of this much
needed work.
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The Challenges Facing
Older Adults Living
with Diabetes and
Multimorbidity

There is a Need for More
Interventions that Target Older
Adults Living with Multimorbidity

As outlined previously, many older adults
living with diabetes are also living with
multiple health conditions (Griffith et

al., 2019), also known as multimorbidity.
However, many interventions targeting
older adults focus on a singular disease,
rather than multiple health conditions
(Kastner et al., 2018). For older adults
living with multiple chronic conditions,
their caregivers and health care providers
all report a need for improved health
system navigation and communication
(Ploeg et al., 2017a; Valaitis et al., 2020).
Older adults and their unpaid caregivers
may also have different goals from their
health care providers and need a person-
centred approach that actively involves
the caregiver in developing their care
plans (Kuluski et al., 2013; Ploeg et al.,
2017a). Despite these challenges, there
are several promising approaches that aim
to overcome these gaps and improve the
care for older adults living with diabetes
and multiple health conditions: self-
management programs, care navigation
and coordination of care programs and
transitions of care programs.

Self-management Programs

Self-management programs have been
found to be beneficial for diabetes care
and aim to encourage behaviours such
as blood glucose monitoring, physical

activity and improved nutrition (Sherifali
et al.,, 2015). Self-management programs
are carried out by individuals and
interprofessional diabetes care teams and
aim to provide individualized care that
considers an individual’s needs, goals,
personal circumstances (income, social
support) and other health conditions.
Programs that incorporate concepts of
self-efficacy can support older adults in
engaging in health-promoting behaviours
such as exercise and diet modifications
(Tan et al., 2015). A meta-analysis of
diabetes self-management programs
found that programs that were tailored to
the needs of older adults and those that
included psychological support were able
to mildly reduce glycemic levels (Sherifali
et al.,, 2015).

There are gaps in our understanding

of best practices and evidence for self-
management programs targeting older
adults with diabetes and multiple chronic
conditions (Ploeg et al., 2022). A study is
currently underway in Canada to address
this gap and determine the effectiveness
of a self-management intervention
targeting older adults living with diabetes
and multiple chronic conditions (Ploeg et
al., 2022). The program aims to integrate
primary care and community services and
also focus on the needs of older adults
and their caregivers. The study builds on a
multi-site pragmatic randomized control
trial conducted in Ontario and Alberta
that provided an interprofessional,
patient-centred self-management
program to older adults living with Type
2 diabetes and at least two additional
chronic conditions (Markle-Reid et al.,
2018). The program was tailored to

the needs of participants and viewed
participants as active directors of their
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care program. The program consisted of

in-home visits, monthly group sessions and
nursing care coordination. Results from the

Ontario site found that participants of the
program reported greater improvements
in mental health, quality of life and

management of their diabetes, and reduced

symptoms of depression, compared to
those who received usual diabetes care.

Care Navigation and Coordination of
Care Programs

Existing research shows that care
coordination interventions that aim to
improve communication and integration
across different services (i.e., primary
care, specialists, home care services)
have the potential to improve patient
care for older adults living with multiple
health conditions (Kastner et al., 2018;
Northwood et al., 2023). Care coordination
frequently includes components such as
ongoing communication and monitoring
(Northwood et al., 2023). Similarly, there
has also been an emergence of system
navigation roles, often within primary
care settings, that aim to address system
fragmentation by communicating with
various health agencies and help ensure
access to care (Carter et al., 2018).

Transitions of Care Programs

Transitions between different health care

settings, such as hospital to home, or home

to LTC home, can be complex for older
adults living with diabetes and multiple
chronic conditions. A recent Ontario
program targeting older adults with
multimorbidity and depressive symptoms

aimed to improve the quality of hospital-to-
home transitions (Markle-Reid et al., 2021).

The program was delivered by nurse care

coordinators that provided a minimum of
two home visits and four telephone calls
over six months. The care coordinator was
responsible for communication among the
patient’s health care providers, identified
and managed risk factors for depressive
symptoms or other health conditions,
assisted with system navigation, and
provided education and support to
patients and their unpaid caregivers. The
trial found that of 127 participants, those
in the intervention arm did not report
improved mental or physical functioning,
but did report having improved access

to information about health and social
care services. A qualitative study of

care coordinators in the program found
that the program required time and
collaboration with other health partners
to improve care coordination and is
person-centred (McAiney et al., 2022).

Transitions between hospitals and LTC
homes may be improved by enhancing
communication between health care
providers in different settings and
improving health care information
systems and referral pathways (Birtwell et
al., 2022). For instance, having identified
that antihyperglycemic medications
increase the risk of experiencing
challenges during transitions of care,

a U.S. national taskforce assembled a

list of communication elements that
should be discussed between health
professionals to improve transitions
between care settings (Munshi et al.,
2022). Some of these elements include a
detailed description the patient’s current
medications, history of hypoglycemia,
other relevant medical history, and

if education was provided to patients or
caregivers to support diabetes self-
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management. A recent systematic review
also found that following interventions
designed to improve transitions

between hospitals and LTC homes, such

as discharge planning, education and
communication interventions, individuals
were 1.7 times less likely to experience
readmission to hospital, had a reduced
length of stay upon readmission or had
fewer readmissions (Birtwell et al., 2022).
However, it is important to note that

the systematic review did not identify

any Canadian research on this topic

(and research on this topic in general is
limited or of low quality), with most of the
research arising from Australia and the US.

In summary, there remain key gaps in
evidence supporting what may be the
most successful interventions targeting
older adults living with diabetes and
multiple chronic conditions (Kastner et
al., 2018; Northwood et al., 2023). Health
care interventions rarely design programs
targeting multiple health conditions
(Kastner et al., 2018), particularly those
that also target mental health (Northwood
et al., 2023). While care coordination and
system navigation has been acknowledged
as an important component to improving
diabetes care, there are many forms in
which coordination or navigation can
occur and gaps in best practices in this
area (Carter et al., 2018; Northwood et al.,
2023). Further, as noted by Northwood

et al. (2023), there is a lack of research
describing individualized care plans and

a consideration of the role of unpaid
caregivers, both of which are important to
diabetes care for older adults. Northwood
et al. (2023) also highlight that for care
coordination to address the complex
needs of older adults living with diabetes,
awareness of community programs and

services is needed, in addition to the time
for providers to connect patients to these
resources. However, it is clear that further
action is necessary to improve older
Canadians access to integrated,
multidisciplinary care programs and
teams that holistically address diabetes
care and other health conditions.

The recent PHAC Framework for Diabetes
in Canada (2022a) notes there are
opportunities to create better diabetes
care in Canada, such as improving

rural and remote health care capacity,
increasing collaboration between
interdisciplinary teams, improving access
to virtual care and exploring options

to enhance specialized patient-centred
training for health care professionals.
The document also stresses that patient-
centred care remains central to improving
care for adults living with diabetes

and other chronic conditions. As these
initiatives move forward, there is a need
to clearly articulate how to best support
older adults, their unpaid caregivers and
health care providers in enacting best
practices for persons living with diabetes
and multiple health conditions.

Unpaid Caregivers Face
Challenges Supporting
Older Adults Living with
Diabetes

Diabetes poses unique challenges for the
unpaid caregivers of older adults living
with diabetes. For example, research has
found that some of the complications
caused by diabetes, such as foot problems
(Hoban et al., 2015; Doss & Popejob, 2022)
and severe hypoglycemia (Mojdami et



Addressing the Silent Epidemic of Ageing with Diabetes in Canada

al., 2020), can result in unpaid caregivers
feeling stress or emotional distress. For
example, an integrative review of the
literature examining unpaid caregivers’
experiences caring for patients with
diabetic extremity wounds found that
this complication disrupted routines

and led to frustration, guilt, poor health
care communication, helplessness and
anxiety (Doss & Popejoy, 2022).In a
Canadian study of 184 adults living with
Type 1 or Type 2 diabetes and 140 unpaid
caregivers, some caregivers experienced
emotional distress following an episode
of severe hypoglycemia experienced by
their loved one (Mojdami et al., 2020).
Severe hypoglycemia was defined as an
emergency episode where the person
with diabetes was unable to treat it
themselves and may have been nearly
unconscious, had a seizure or coma, and
required the help of another person.
Among caregivers of an individual with
Type 1 diabetes, 41.4% of caregivers
experienced helplessness, 32.9% felt
unprepared and 82.9% felt scared. Among
caregivers of an individual living with
Type 2 diabetes, 28.6% felt helpless, 34.3%
felt unprepared and 62.8% felt scared.
Further, only half of all participants living
with diabetes reported that they told their
health care provider about the episode of
severe hypoglycemia and less than half
of participants did not recall regularly
discussing hypoglycemia with their
health care provider. These study findings
suggest the need for more education and
improved communication with individuals
and their caregivers to better prepare
them to respond to severe hypoglycemic
events and support individuals following
these emergencies (Mojdami et al., 2020).

Unpaid caregivers play a central role

in the daily lives of older adults living
with multiple chronic conditions and
diabetes, even when other support
services, such as home care, are in place.
Unpaid caregivers may find themselves
needing to take on an advocacy role due
to miscommunication between health
care providers and patients and play a
key role in ensuring their loved ones have
continuity in their care (McGilton et al.,
2018). Qualitative research has found
that older adults living with multiple
chronic conditions depend on unpaid
caregivers for support with their daily
living activities, emotional and social
support, and transportation needs (Ploeg
et al., 2019), and that unpaid caregivers
play a key role in helping them remain
living in the community (Northwood et al.,
2021c). One study found that while home
care can help address caregiver burden,

a participant pointed out that the needs
and ability of their unpaid caregivers were
not always taken into consideration when
their eligibility for home care services
was being determined (Northwood et al.,
2021¢).

Over the last decade or more, there has
been increased awareness of the needs
and perspectives of unpaid caregivers of
individuals living with multiple chronic
diseases (Washington et al., 2011; NIA,
2022). Research has identified the
importance of information for unpaid
caregivers; practical, emotional and
financial support; and care coordination
(Washington et al., 2011; Yedidia &
Tiedemann, 2008; McGilton et al., 2018;
Northwood et al., 2021c). The needs of
older adults and their unpaid caregivers
are often similar and include the need for
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improved information, care coordination,
preventive care and support, training,

and person-centred care (McGilton et

al., 2018). However, despite the critical
role of unpaid caregivers, they remain
insufficiently supported in Canada (NIA,
2022). The role and perspectives of unpaid
caregivers also need to be considered
when designing interventions or programs
aiming to support older adults, such as
those aiming to address continuity of care
or transitions of care.

There are Diabetes Care
Gaps for Older Adults Living
in LTC Homes

There are no recent national estimates

of how many older adults living in LTC
homes have diabetes, however previously
it has been estimated that upwards of
25% of residents living in LTC homes have
diabetes (ICES, 2003). While the American
Diabetes Association has previously
released a position statement that outlines
guidance for diabetes care in LTC settings
(Munshi et al, 2016), there are currently no
national standards for the management
of diabetes in LTC homes in Canada.
Provincially, the Diabetes Care Program

of Nova Scotia released guidelines in

2019 for frail older adults living in or
waiting for care in LTC homes that provide
concrete guidelines and treatment
recommendations related to glycemic
levels (NSHA, 2019).

Care for older adults living in LTC homes
is complex due to the varying needs

of this population and differences in
living arrangements and available
supports (Munshi et al., 2016). Generally

speaking, management of LTC residents
living with diabetes often includes
prioritizing preventing hypoglycemia,
particularly, in those with frailty or

other health conditions, determining
glycemic targets based on the health
status of the individual and modifying
insulin protocols to reduce the risk of
worsening glycemic control (Munshi et
al, 2016; CADTH, 2018). However, studies
have shown great variation in glycemic
control between LTC homes and overly
aggressive glycemic control, a known
driver of high mortality rates among the
ageing population (Meneilly et al., 2018).
Managing diabetes for those living in LTC
homes can be a challenge due to differing
nutritional statuses among residents,
different times for meal consumption and
fluid intake, cognitive functioning and its
effect on communication, and a lack of
training among staff on monitoring and
treating diabetes. This can make it more
likely that episodes of hypoglycemia and
hyperglycemia in older adults living with
diabetes in LTC settings are unrecognized.

Previous research has found that some LTC
home care providers in Ontario may lack
the time to perform diabetes care, such
as conducting blood glucose tests, and an
overreliance on personal support workers
(PSWs) to report changes in behaviour

or care, which is concerning due to

gaps in diabetes related education and
training (Agarwal et al., 2014). Further,
providers had the view that the current
system “was not flexible enough to [allow
them] to provide individualized care”
(Agarwal et al., 2014, p. 317). Research
has also examined barriers to providing
diabetes care from the perspective of
medical directors and physicians of



Addressing the Silent Epidemic of Ageing with Diabetes in Canada

Ontario LTC homes (Osman et al., 2016).
Barriers included providing care to other
residents with complicated needs, a lack
of nursing time and resources, and a lack
of education related to interprofessional
care (Osman et al., 2016). Furthermore,
ongoing and growing staffing challenges
in LTC settings are only making it harder to
deliver high quality diabetes care.

Several studies that have examined
diabetes care in Ontario LTC homes have
identified that confidence in providing
and knowledge of diabetes care varied
among providers, but there was also found
a desire for further education (Agarwal

et al., 2014; Vincent et al., 2016; Lega et
al., 2020). PSWs often report the least
knowledge and comfort with diabetes
care (Agarwal et al., 2014; Vincent et

al., 2016). However, an educational
intervention targeting Ontario LTC
providers successfully increased providers’
confidence and knowledge of diabetes
management, particularly related to
hyperglycemia and hypoglycemia (Lega et
al., 2020).

The Role of Technology in
Supporting Older Adults
Living with Diabetes and
Other Health Conditions

There is a growing area of health
technology to support individuals living
with diabetes and their caregivers.
Technology for diabetes care ranges from
medical devices, such as continuous
glucose monitors, and insulin pumps
(Toschi & Munshi, 2020), to electronic
health programs that operate through

smartphones or computers. Health
technologies have been used to improve
transitions of care (Whitehouse et al.,
2020) and help an individual improve
their self-management of diabetes (Yu et
al., 2020). Health technologies associated
with diabetes care are increasingly
being used successfully by older adults
to improve glycemic control and reduce
the risk of experiencing low blood sugar
(Toschi & Munshi, 2020).

Advanced Glucose Monitoring
Devices

A recent advancement in diabetes
technology is the use of advanced
glucose monitoring devices, including
continuous glucose monitors (CGM)

and flash glucose monitors, which are
primarily used in people with Type 1
diabetes but increasingly those with
Type 2 diabetes. These wearable devices
constantly measure glucose levels and
some can alert individuals when they
experience low or high blood sugar
(Toschi & Munshi, 2020). These monitors
have been shown to reduce instances
of low blood sugar, including in older
adults (Miller et al., 2022). CGMs have also
been found to be beneficial in recording
instances of asymptomatic hypoglycemia
(Meneilly et al., 2018). Another benefit
is often that these devices can connect
to mobile apps and may allow this data
to be shared with unpaid caregivers or
health care providers. In combination
with A1C values, the data collected by
CGM can be used together to assess the
level of glycemic control amongst older
adults (Meneilly et al., 2018). Given the
serious consequences of hypoglycemia
and increased risk among older adults,
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CGMs have the potential to make a
marked improvement to diabetes care

for older adults. There may also be the
potential for CGMs to support care for
older adults living in LTC homes, however,
research and guidance in this area remains
limited (Idrees et al., 2022). There may

be some barriers to these CGMs or other
new technologies as they may require
troubleshooting or some individuals may
find it difficult to know how to react to the
results, particularly in the context of living
with multimorbidity, and make decisions
based on the findings (Toschi & Munshi,
2020).

CGM can also be used in conjunction with
insulin pump systems. Insulin pumps
and CGMs have been associated with

a lessened risk of experiencing severe
hypoglycemia among individuals with
longstanding Type 1 diabetes (Boulet

et al., 2016). An Australian study that
compared two types of insulin pump/
CGM systems (closed loop systems that
automatically deliver insulin, versus a
sensor-augmented system that requires
manually dosing insulin) among older
adults with Type 1 diabetes found that
the closed loop system offered better
glucose control and reduced instances
of hypoglycemia (particularly overnight)
and hyperglycemia (McAuley et al., 2022).
Another study of a hybrid closed loop
system also found improved glycemic
control in older adults with Type 1
diabetes compared to sensor-augmented
systems (Boughton et al., 2022).

A small Australian study of 30 older adults
with Type 1 diabetes found that the use
of insulin pumps and CGM was beneficial
in enabling exercise (Chakrabarti et al.,

2022). Insulin pumps allowed participants
to adjust their insulin accordingly before
or after exercise. CGMs allowed participants
to adjust their insulin appropriately and
were less disruptive during exercise than
capillary blood glucose testing. However,
many participants were concerned about
the risk of hypoglycemia or blood glucose
variability during exercise. Another barrier
to using CGMs or other technologies may
be cost. For instance, five provinces or
territories do not offer universal public
coverage of CGM devices for older adults
living with Type 1 diabetes (JDRF, 2023b;
Diabetes Canada, 2023b). Given these new
technologies are becoming increasingly
complex, efforts should be taken to
address any barriers to usage amongst
older adults. However, research in this
arearemains sparse (Munshi et al., 2022).

Other Health Technologies

Health technologies may also be
beneficial for unpaid caregivers (Ploeg et
al., 2017b; Sherifali et al., 2018). For
instance, reflecting on the rise of
telemedicine during the COVID-19
pandemic, Blasioli & Hassini (2022)
highlight the potential for technology to
support unpaid caregivers by providing
information or sources of peer support. In
a systematic review and meta-analysis of
internet interventions to support unpaid
caregivers of individuals with chronic
conditions, interventions that provided
education and professional support were
able to improve outcomes related to
depression, stress and anxiety (Sherifali et
al., 2018). However, there remains a need
for further research in this area to improve
our understanding of what interventions
are the most effective (Sherifali et al.,
2018).



Mobile health technologies (health
technology that is delivered via mobile
phones, wireless devices or patient
monitoring devices) have also been used
to support self-management of chronic
diseases such as diabetes (Matthew-
Maich et al., 2016). A scoping review of
mobile health technology usage among
older adults found that the usage of these
devices can be quite complex, and are not

a standardized solution for all older adults.

The authors also argue that there is a need
for a framework that considers the varying
levels of support older adults living at
home may require, which will range

from completely independent to greater
involvement of health providers or unpaid
caregivers. Older adults’ perceptions of
the value of health technologies are also
linked to usage, further stressing the
importance of understanding what older
adults need from these technologies.

There may also be other barriers to using
technologies that aim to improve an
individual’s self-management of a chronic
health condition (Moody et al., 2022). For
instance, regardless of age, technologies
that are associated with out-of-pocket
costs can be challenging for those living
on a low income. In a systematic review
of technologies used to support the
management of chronic conditions for
older adults, prior experience with using
a particular technology and current
ability to use technologies (i.e., cognitive
or functional ability) were important
considerations for older adults (Moody et
al., 2022). However, there remains a gap
in designing and creating technologies
that consider the perspective and needs
of older adults. Further to this, the use of
health technologies should be reassessed
for older adults who have cognitive

impairments and may be unable to
manage the use of the device (Toschi &
Munshi, 2020).

Gaps in Research
Examining Older Adults
Living with Diabetes

Several recent publications and reports
have clearly articulated the research

gaps in understanding diabetes from

the perspective of older adults and
ageing. It is clear that there is a need for
rigorous research specifically dedicated to
understanding the most pressing issues
for older adults living with diabetes, their
unpaid caregivers, and health and social
care providers.

To begin, there are key gaps in population
health data with regard to the actual
number of older Canadians who are living
with diabetes. A key gap acknowledged in
PHAC's recent Framework for Diabetes in
Canada report (2022a) is that Canada lacks
health data on diabetes that can be easily
linked and shared across sectors (i.e.,
public health, population health, health
system). Importantly, Canada lacks the
ability to “differentiate between the types
of diabetes, associated complications,
comorbidities, outcomes or measures of
diabetes control and to link health data to
sociodemographic information and other
important determinants (e.g., Indigeneity,
race, income, age, employment, housing)
at a national level” (PHAC, 2022a, p. 17).
The benefit of improving the capability

of health information systems to enhance
diabetes care can be seen in jurisdictions
that have created diabetes registries (see
Figure 8).
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Figure 8. An International Survey of Diabetes Registries

Newfoundland and Labrador (Government of Newfoundland and Labrador, n.d.; Lukewich et al., 2020)

Launched a provincial Chronic Disease Registry in 2017

A recent analysis of 2015/16 data from the registry was able to report on the factors associated with
diabetes care by gender, age and geography, finding that more older adults were living with diabetes
in rural areas, and that rural residents had worse clinical test scores compared to individuals residing
in urban areas (Lukewich et al., 2020)

Sweden (NDR, n.d.):

Launched a National Diabetes Registry in 1996

Began with individuals with Type 1 diabetes, and expanded to include those with Type 2 diabetes
More recent technological advancements have led to online reporting and directly transmitting
information from patients’ charts into the registry

Registration is seamless

Was originally created to support better patient care, but now provides data to support a wide range
of research

There have been some challenges educating people on the benefits that the registry has for patient
care

Denmark (Jorgensen et al., 2016)

The Danish Adult Diabetes Registry (DADR) (initially called the National Indicator Project for Diabetes)
provides data from both primary care and specialist care so that treatment quality can be assessed
All diabetes outpatient clinics have had to report records since 2004 and reporting can be done
manually or through electronic records

The annual reports separate out the indicators based on primary and secondary care and each
outpatient or general practitioner (GP) has access to their own data, which allows a comprehensive
overview of diabetes care

Validity is evaluated during audits and it is estimated that the data coverage was 97% in 2014

Data entry errors are minimized as it is noted that the majority is coming directly from electronic
medical records (90% versus 10% manually)

As it is unbiased, valid and standardized data, it can be easily used for research purposes and can be
linked to other databases

Recently, GPs stopped reporting due to changes to data protection agreements and it is integral that
reporting is required again to allow a complete picture, as the majority of patients are seen by GPs

Hong Kong (Chan et al., 2019)

The Hong Kong Diabetes Register (HKDR) was established in 1995

The data from the HKDR is linked to the electronic medical records, which is used to predict clinical
outcomes

In 2007, the HKDR was digitized and became the web-based Joint Asia Diabetes Evaluation (JADE)
Program, using risk and algorithms to create a personalized report

In 2009, the JADE Program was adapted to form the Risk Assessment and Management Program for
Diabetes Mellitus (RAMP-DM) in publicly funded primary care clinics, which was able to reduce major
events by 30-60% in patients without complications

United States (T1D Exchange, 2023)

The T1D Exchange is an opt-in longitudinal research registry that aims to better understand the
experiences and needs of those with Type 1 diabetes

There are currently over 18,000 people registered

The registry collects research data directly from individuals and through CGM devices

Findings from the registry have led to improvements in care related to coverage for blood glucose
testing strips, changes to pediatric glycemic guidelines, and coverage for CGM devices



Addressing the Silent Epidemic of Ageing with Diabetes in Canada

Munshi et al. (2020) further identify that
there are many research gaps as they
relate to older adults living with diabetes.
For example, the authors highlight that
there are currently no guidelines that
consider the severity or combination of
comorbid conditions in determining
appropriate glycemic targets for older
adults. There remain gaps in clinical
decision-making tools and outcome
measures to ensure that older adults

are being treated to a glycemic target
that considers their disease risk, quality
of life, and functional ability. Further to
this, there are gaps in understanding

the frequency of hypoglycemia amongst
older adults, in addition to its impact on
quality of life. There are also considerable
gaps in how to best care for older adults
living with diabetes in LTC homes or who
are receiving palliative care, in addition
to differences with respect to knowledge
and care for those with type 1 versus type
2 diabetes (Munshi et al., 2020).

Sinclair et al. (2018) further highlight key
gaps in research regarding older adults
living with diabetes in LTC homes. In their
review of the literature and guidelines on
diabetes care in LTC homes, the authors
found that there was only moderate
evidence describing the characteristics

of older people living with diabetes
residing in LTC homes and only limited
evidence investigating the quality

of diabetes care, care home policies

and outcomes for this group of older
adults. The authors also found limited
evidence for recommendations in clinical
guidelines and given limited research
evidence available, recommendations rely
on expert consensus. Sinclair et al. (2018)
call for improved research and awareness

regarding older adults living with diabetes
while in LTC settings.

There is also a need for research examining
older adults and diabetes to adopt an
equity lens. As stated by Prinjha et al.
(2022): “diabetes cannot be understood
purely by research into biological

and lifestyle factors. Significant social
determinants of health (SDOH), such

as income, employment and housing,
play a critical role yet remain under-
studied. Indigenous, racialized, LGBTQ2S
and low-income communities are
disproportionately impacted by diabetes”
(p. 549). Canada has not substantially
addressed how racism mediates health
inequalities when compared with social
determinants of health like income or
education levels (Datta et al., 2021) and
there is a need for further gerontological
research using an intersectional lens and
to examine key issues such as racism,
gender and poverty (Foster et al. 2022).

The NIA also found gaps in research

and data regarding the prevalence of
diabetes and comorbid conditions (e.qg.
how many adults have both diabetes and
dementia, diabetes and depression) and
the incidence and prevalence of diabetes
complications by age (age at onset,
repeat episodes, severity, outcomes), and
overall a lack of research that examines
age in narrower increments, such as
every five years, which would allow for
more precise assessment of changes to
diabetes across the life course. These
challenges are critical to address because
they would help identify core areas of
need and identify which and how many
Canadians of all ages would be impacted
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by interventions targeting these issues.
Nevertheless, there has been promising
work underway to identify important
potential areas of research for older
adults living with diabetes. Diabetes
Action Canada (DAC) is a leading research
organization that aims to integrate
diabetes researchers with patients and
their unpaid caregivers, health care
providers and health organizations

(DAC, 2023). DAC has a research stream
dedicated to older adults living with
diabetes, and has also embarked on
other key projects in the areas of diabetic
retinopathy, foot care and mental health,
among others.

While there is less research on older
adults living with Type 1 diabetes, the
Canadian Study of Longevity in Type 1
Diabetes has conducted numerous studies
that address some of these gaps. These
research studies examined individuals
who have had Type 1 diabetes for more
than 50 years (often diagnosed in
childhood) and thus most participants
were over 60 years old (Lewis et al., 2022).
These studies have examined the impact
of Type 1 diabetes on cardiovascular

risk (Lovshin et al., 2018), diabetes
complications such as neuropathy

(Lewis et al., 2022) and retinopathy
(Lovshin et al., 2019), and related topics
such as diabetes technologies (Boulet

et al.,, 2016), bone density (Alhuzaim

et al., 2016) and autoimmune disease
(Cardinez et al., 2021). The studies have
also provided insights into the biological
mechanisms that contributed to a small
number of older adults living for decades
with Type 1 diabetes with minimal
complications, which can pave the way
for future interventions to reduce these

complications (Perkins et al., 2021). The
researchers identified key areas of future
research, such as heart complications,
bone health, joint mobility, diabetes
distress and mental health, dementia
risk and overcoming gaps in the research
related to survivor and selection biases.

Several recent papers have determined
key priorities for diabetes research in
Canada. Sherifali & Meneilly (2016) discuss
the results of a national workshop, the
first of its kind, that looked to identify
key research, education and clinical
management priorities to improve the
management of diabetes in older adults.
Around 30 participants (clinicians,
educators, decision-makers, policymakers
and researchers from Canada) attended
an interactive two-day meeting that
included expert presentations and group
consensus building using an electronic
meeting system as well as nominal group
techniques.
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The results of the two-day meeting found
five themes of research (each with 14 sub-
questions), which included identifying:

1. “What are the relevant outcomes
for diabetes in older adults from the
perspectives of patients, providers and
decision makers and policy makers?

2. What are the roles and impacts of early
detection and prevention of diabetes
in older adults?

3. What is the impact of living with
diabetes (and possibly other
comorbidities) on older adults and
their family/friends and/or unpaid
caregivers?

4. What are the most effective and
efficient assessment tools to assess risk
in older adults [living] with diabetes?

5. What are the most effective models of
healthcare delivery for older adults
[living] with diabetes?” (Sherifali &
Meneilly, 2016, p. 33).

While not specific to older adults,
another recent Canadian study aimed

to determine the research topics that

are most important to people living

with or caring for someone living with
any type of diabetes (Dogba et al.,

2018). The study surveyed 469 people
living with diabetes or caregivers of
people living with diabetes to rank the
importance of 10 research topics that
were predetermined by a literature
review and expert consultation. The study
also conducted three focus groups in
Quebec to examine the perspectives of
people under-represented in diabetes
research, such as older adults, people who
experience low income and individuals
who had recently immigrated to Canada.
The study found that for both survey

and focus group participants, the
prevention and treatment of kidney, eye
and neurological complications caused
by diabetes were viewed as important.
Participants also wanted research about
“bidirectional influence of life context on
diabetes” (p. 554), such as how individual
experiences and broader factors, such

as socioeconomic status, impact the
management of diabetes. Lastly, the study
found that participants wanted more
research on historically marginalized and
under-represented communities and the
need for culturally safe and appropriate
care (Dogba et al., 2018). The findings
from this study were used to inform

the CIHR-funded research program of
Diabetes Action Canada (DAC) and the
pan-Canadian Strategy for Patient-
Oriented Research Network on Diabetes
(2016-26). As a result, people living with
diabetes became involved as patient
partners in this network, co-designing,
implementing and evaluating research
projects, and supporting network
governance (DAC, 2023).

In summary, there is immense potential
for academic and applied research to
improve our understanding of how to
address key concerns and improve health
outcomes for older adults living with
diabetes. Work is already underway across
Canada to address some of these key
gaps, but far more is needed to address
knowledge and care gaps.
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A Call to Action to Better Understand and
Support Older Ganadians Living with Diabetes

To address the challenges described in this
report, the NIA calls for immediate
national and provincial/territorial action to
improve diabetes care across Canada
through 4 evidence-informed
recommendations:

1.The Canadian federal,
provincial and territorial
governments need to
ensure that diabetes health
strategies and research on
diabetes include a focus on
appropriately recognizing and
addressing the unique issues
and needs of older Canadians
living with diabetes and their
caregivers and fully engage
them in this work.

As outlined throughout this report,

ageing with diabetes comes with complex
challenges and unique considerations that
are not always given sufficient attention.
Without acknowledging these unique
considerations, the needs and experiences
of older adults living with diabetes risk
being overlooked or under-explored, which

There are several key areas where
additional research and data collection
are needed to ensure that future health
strategies or models of care for older
adults with diabetes are informed by the
most up-to-date and rigorous evidence.
There is a need for future research
specifically aimed at understanding

how diabetes impacts older adults as

a diverse group of individuals with
varying needs and care requirements
based on the presence of other health
conditions, personal circumstances and
socioeconomic factors. There are key gaps
in best practices that support models

of care that focus on care coordination,
transitions of care, multimorbidity, mental
health and diabetes care in LTC (home
and community care, and LTC homes).
Differentiating between the experiences
and needs of older adults living with Type
1 versus Type 2 diabetes should also be
considered. Lastly, as identified in existing
research agendas (Dogba et al., 2018),
diabetes research must continue to adopt
a person and caregiver-centred view and
ensure meaningful engagement with
individuals living with diabetes and their
unpaid caregivers.

could lead to suboptimal health outcomes or
quality of life for older people with diabetes.
Current and future diabetes health strategies
need to include a focus on the issues and
needs of older people living with Type 1 and
Type 2 diabetes and how to appropriately
address them.
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2.The Canadian federal,
provincial and territorial
governments need to create
national health information
systems that address gaps
in our understanding of the
prevalence and incidence
of diahetes and diahetes
complications among older
Canadians. Secondly, there is
a need to improve mechanisms
for reporting and screening
through provincial/territorial
registries.

Canada lacks a comprehensive understanding
of the prevalence and incidence of diabetes
and its complications. There is no nationwide
health data on health complications from or
related to diabetes (e.g. diabetic retinopathy)
that describes trends over time or health
outcomes associated with these conditions.
Existing diabetes disease surveillance
systems, such as the Canadian Chronic
Disease Surveillance System, are not able to
provide a comprehensive or consistent view
of the impact of diabetes across Canada, do
not differentiate between types of diabetes,
and are not able to integrate health data
across various settings and sources (Diabetes
Canada, 2018).

To address these challenges, data systems
should:

= |nclude data on older adults living with
diabetes to provide breakdowns by age
categories (e.g., 65-75, 75-85, 85 and older),
allowing for an analysis of age-related

differences. Data collection should
also include variables including but
not limited to: gender identity, sex,
race/ethnicity, socioeconomic status
(income, education), immigration/
citizenship variables, language and
geography.

Ensure that national, provincial or
territorial data sources are available
for research and quality improvement
processes.

Create mechanisms at the provincial
or territorial level to proactively
identify individuals in need of
screening for complications from
diabetes (e.g., retinopathy, foot
problems) and ensure referrals

are made to comprehensive

primary care-led support and
interprofessional and specialist
services. The creation of a diabetes
registry at the provincial/territorial
level can proactively identify
individuals who are in need of
screening for diabetes complications,
provide information about where to
obtain the screening, ensure referrals
are made to health providers and
other relevant care services (i.e. foot
care services), and track outcomes
related to diabetes complications.
As part of diabetes care for older
adults, screening for complications
from diabetes, such as foot or eye
complications, should be integrated
with the routine provision of
primary and specialist care that can
prevent the development of these
complications through improved
early treatment or medications.



= Provinces, such as Ontario and

Newfoundland and Labrador, can draw
on their existing infrastructure and
experience with cancer registries (e.g.
Cancer Care Ontario/Ontario Health)
that provide a model for implementing a
diabetes registry and screening program.
For instance, the Ontario Health/

Cancer Care Ontario registry includes

a program that sends individuals a

letter when they need cervical cancer
screening, among other follow-up

letters (Cancer Care Ontario, n.d.).

This means of communication can be
replicated for diabetes complications,
such as diabetic retinopathy screening.
Newfoundland and Labrador have also
improved their provincial surveillance

of chronic diseases through the creation
of the Chronic Disease Registry in 2017
(Government of Newfoundland and
Labrador, n.d.; Lukewich et al., 2020) that
could be leveraged to create a provincial
diabetes registry. There also several
international examples of successful
registries, that aim to improve those
countries’ understanding of the health of
individuals living with diabetes, improve

health outcomes and aid research (see
Figure 8).
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3.The Canadian federal,
provincial and territorial
governments need to
prioritize improvements to
health and social care system
navigation, care integration
and transitions of care for
older adults living with
diabetes and their caregivers.
Health and social system
improvements should consider
the role of comprehensive
primary care-led support
and clinical pathways with
appropriate interprofessional
and specialist supports,
and be centered around the
needs and perspectives of
older adults and their unpaid
caregivers.

Provincial health care systems are
complicated to navigate, there are many
overlapping programs and services, and
transitioning between settings can be
poorly managed. Older adults living with
diabetes and their unpaid caregivers

are trying to navigate the health system
not only for their diabetes care and
subsequent complications, such as foot
or eye care, but also often for many other
health conditions. Older adults and their
unpaid caregivers may find themselves
navigating hospital and specialist care,
home and community care and other
community-based programs and supports
simultaneously. In light of gaps in best
practices and programs that aim to
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improve health system navigation or
coordination (Northwood et al., 2023)
and transitions of care, there remains an
urgent need to prioritize improvements
to these areas of care.

Importantly, the perspectives and

needs of older adults and their unpaid
caregivers need to be central in all
discussions about how to improve health
system navigation and integration.
Primary care providers will play a

central role in health system integration
and coordination, alongside an
interprofessional approach given the
wide range of expertise and services
needed to support older adults living
with complex health needs. Care
coordination must also consider

the home and community care and
mental health care sectors. Care for
complications from diabetes, such as
foot and eye conditions, would also
benefit from an interdisciplinary and
integrated approach to care. Technology
and digital tools may be helpful support
aids in enabling improved diabetes care
and self-management, however, they
need to be tailored to the needs, care
goals and ability of older adults and their
unpaid caregivers.

The NIA has previously developed

a number of comprehensive policy
recommendations to support older
adults and their caregivers age in their
location of choice, many of which are
directly applicable to those living with
diabetes (see Figure 9). These include
strengthening our home and community
care systems, establishing health
navigator roles, and improving supports
for unpaid caregivers.

4.Current and future efforts
to better address diabetes
care must be viewed through
a social determinants of
health lens. Provincial and
territorial governments
need to ensure that diabhetes
prevention and ongoing care
are appropriately covered
and supported through our
publicly funded health and
social care systems.

Despite increased awareness of the
importance of the social determinants
of health, there is a continued need for
interventions to address these structural
factors that impact health. Canada

has historically adopted a “biomedical
and individualized approach towards
promoting health,” which focuses

on individual behaviour change and
downplays the importance of ensuring
health, economic and social systems
are equitable and address upstream
determinants of health (Medvedyuk &
Raphael, 2018, p. 574). While systemic
inequalities are challenging to address,
they have the greatest potential to
improve health outcomes and address
equity issues (Ogunwole & Golden, 2021).
Therefore, it is imperative that efforts
aimed at improving diabetes care are
viewed through this lens. For example,
it is essential to consider the impact of
housing, transportation, social support
and poverty on diabetes care.
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Diabetes impacts all facets of life, and
out-of-pocket costs related to food,
exercise, home and community care,
caregiver support and transportation
can quickly add up. Older adults who
have lower incomes may not be able to
afford out-of-pocket expenses or may
be forced to make trade-offs in order to
cover expenses. Provincial and territorial
governments need to ensure that
publicly funded health and social care
systems are able to cover and support
diabetes prevention and ongoing care.
Further, while a number of provincial
and federal tax credits and grants exist,
older adults and their families may not
know these programs exist, or struggle
to access them. There is also a need for
these initiatives to also be evaluated

to determine if they are meeting their
intended goals and identify ongoing gaps
in coverage.

As described in Figure 9, the NIA has
previously advocated many improvements
to Canadian health and LTC services,
housing, transportation, and support for
unpaid caregivers, that would benefit not
only older adults living with diabetes, but
older Canadians more broadly. Many
aspects of these recommendations aim

to directly or indirectly address the

social determinants of health, such as by
improving individuals” access to medical
appointments via accessible and flexible
public transportation options, ensuring
older Canadians have adequate levels of
home and community care, and providing
better financial support for unpaid
caregivers.
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Figure 9. The NIA’s Recommendations to Support Canada’s Ageing

Population to Age in the Right Place

The NIA has previously written in depth about how to better support many Canadians
in later life (see NIA, 2020, NIA, 2022). Of these recommendations, the following are the
most applicable to the challenges that older adults living with diabetes face:

Provide adequate and sustainable LTC funding: Canada’s ageing population is increasing
the demand for home and community care and LTC homes. Canada lags behind other
countries in its expenditures related to LTC. Improving the provision of LTC and ageing-in-
place initiatives and strengthening and enforcing LTC home standards will ensure not only
that there are enough resources to care for older Canadians, but also that these services are of
high quality.

Expand home and community care services: Canada needs to adopt a deliberate public
policy response that shifts more LTC resources from the provision of institutional care to home
care and community support services and ensures that only individuals requiring care in LTC
homes are admitted to them. It will be imperative to implement care models and policies

that enable more older Canadians to live at home and in their communities with greater
independence.

Establish community-care navigator roles: Navigators can ensure that older adults needing
LTC receive timely, appropriate care and have opportunities to remain engaged in their
communities. Navigators can coordinate and design care plans between different types of
care and services (including social services) at a local level, ensuring that older adults receive
the most appropriate care available in their areas.

Housing: There is a need to enable local governments and stakeholders to provide more
inclusive, accessible and safe housing options in addition to LTC homes. There is a shortage of
accessible housing options across Canada, particularly for lower-income Canadians. Further,
not all Canadians may be aware of home renovation tax credits that may help them modify
their homes to allow them to age safely at home. New, innovative housing models, such

as co-housing, HomeSharing or Naturally Occurring Retirement Community programs also
have the potential to provide more housing options to older adults that incorporate various
degrees of health and social supports. There are a range of federal and provincial tax credits,
grants and benefits to support ageing at home, including the Home Accessibility Tax Credit,
which provides support for home modifications for adults 65 years of age and older for those
who are eligible for the Disability Tax Credit (Government of Canada, 2023d). However, there
is variation between provinces with respect to coverage to support home modifications or
renovations.



Addressing the Silent Epidemic of Ageing with Diabetes in Canada

Transportation: There is a need to support greater investments in more accessible and
flexible transportation options. The baby boomer generation has historically been dependent
on their vehicles, which raises concerns about how older adults will remain able to access
day-to-day amenities once they can no longer drive. Across Canada, there are many gaps

in public transportation, and there is a need for alternative transportation options that are
accessible and inclusive.

Social Isolation: Social isolation is a growing concern among Canadians, and there is a need
to integrate screening and solutions for social isolation and loneliness into the delivery of
health care, home care and community support services. Models of care should also consider
building in opportunities for social engagement and other social programs.

Improve financial and non-financial supports for unpaid caregivers: Unpaid caregivers
are an invaluable resource for older Canadians. However, caregiving comes with stressors and
challenges, such as the financial cost of caring for a loved one. Many caregivers may also be
unaware of the benefits available to them through provincial tax credits and benefits, such as
the Canada Caregiver Credit (Government of Canada, 2023e).While there are some tax credits
available at the provincial level (see Manitoba, Nova Scotia and Quebec), there remains no
formal process for unpaid caregivers to have their needs assessed and recognized separate
from the care recipient and no minimum standards for support for unpaid caregivers.
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Conclusion

Diabetes is a serious, life-altering chronic
disease that imposes a disproportionately
high burden on older Canadians
(Government of Canada, 2023a).
Concerningly, across all ages, cases of
diagnosed Type 1 and Type 2 diabetes are
anticipated to rise 27% by 2032 (Diabetes
Canada, 2022a). Among older adults, Type

1 diabetes cases will nearly double by 2040

(T1D Index, 2023). As Canada sees more
individuals than ever before ageing with
diabetes, there remains an urgent need to

tackle key issues related to the provision of

diabetes care.

Although individuals of all ages experience

challenges and complications associated
with diabetes, older adults face additional

obstacles due to managing multiple health

conditions (Griffith et al., 2019). They have
an increased risk of experiencing a serious
emergency, such as severe hypoglycemia,
and as their health status changes, need a

more individualized approach to managing

their diabetes (Meneilly et al., 2018).

Even though new technologies have
transformed diabetes care, they are often
created without considering older adults’
perspective or user experience. It remains
to be seen how to support the safe
implementation of new technologies in
settings like LTC homes or for older adults

with declining physical or cognitive health

(Toschi & Munshi, 2020; Moody et al.,
2022). Moreover, there are also significant
gaps in knowledge and guidelines to
support the delivery of optimal care for
individuals living with diabetes in LTC
homes or for those receiving palliative
care (Munshi et al., 2020).

This report describes an overall lack of
acknowledgement, consideration, and
action regarding many of these issues

in Canada. Consequently, many of the
challenges faced by older adults living
with diabetes and their unpaid caregivers
remain silent in conversations aimed

at improving diabetes care. To address
the challenges described in this report,
the NIA calls for immediate national

and provincial/territorial action to
improve diabetes care across Canada.

In doing so, this report recommends
that current and future health strategies
include a focus on the unique needs of
older adults living with diabetes, the
creation of mechanisms for the proactive
screening and management of diabetes
complications and improved data
reporting, the prioritization of integrated
and multidisciplinary models of care,
and a renewed focus on addressing the
upstream social determinants of health.
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Appendix A. Provincial Government Health
Coverage for Eye Exams for Ganadians 65+

Province/Territory

Yukon

Nunavut

NWT

British Columbia

Alberta

Saskatchewan

Manitoba

Ontario

Quebec

Newfoundland &
Labrador

New Brunswick

Nova Scotia

Prince Edward Island

Eye Exam Coverage
Extended Health benefits assist with the cost of eye care’

Inuit Land Claim Beneficiaries are eligible for an eye exam every
2 years. Extended health benefits may assist with the cost of eye
care for non-Indigenous older adults?

Yearly eye exam coverage?

Partial coverage for yearly eye exams*®

Complete eye exam, partial exam, and one diagnostic procedure
per years

Yearly eye exam’

Exam every two years8. Additional screening for diabetic
retinopathy screening may be available yearly.®

Yearly eye exam, plus any follow-up™

Yearly eye exam coverage'

$55 towards the cost of a routine eye exam every 36 months for
adults under Income Support or case by case’

Yearly exam for individuals with diabetes'

Routine eye exam every two years; yearly non-routine exam for
individuals with diabetes™

One diabetic eye exam (coverage for dilated exam only, not a
complete eye exam) is covered per year for patients with type 1
diabetes and every two years for patients with type 2 diabetes'®
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Government of Yukon. (n.d.). Apply for extended health care benefits and Pharmacare for seniors.
Retrieved April 18, 2023 from https://yukon.ca/en/health-and-wellness/care-services/apply-

extended-health-care-benefits-and-pharmacare-seniors

Government of Nunavut. (2023). Extended Health Benefits Seniors Coverage. Retrieved April 28,
2023 from https://www.gov.nu.ca’/health/information/extended-health-benefits-ehb-seniors-

coverage

Northwest Territories Health and Social Services Authority. (n.d.). Eye Clinic-Opthalmology
Services. Retrieved April 28, 2023 from https://www.nthssa.ca/en/services/eye-clinic-%E2%80%93-

ophthalmology-services

Province of British Columbia. (n.d.). Optical Coverage. Retrieved April 18, 2023 from https://www?2.
gov.bc.ca/gov/content/family-social-supports/income-assistance/on-assistance/supplements/
optical

BC Doctors of Optometry. (2023). Medical Services Plan. Retrieved April 28, 2023 from https://

bc.doctorsofoptometry.ca/patients/medical-services-plan/

Government of Alberta. (2023). Health Care Services Covered in Alberta. Retrieved April 28, 2023

from https://www.alberta.ca/ahcip-what-is-covered.aspx

Saskatchewan (2023). Partially Covered Services. Retrieved April 28, 2023 from https://www.
saskatchewan.ca/residents/health/prescription-drug-plans-and-health-coverage/health-benefits-

coverage/partially-covered-services

Extended Health and Dental Insurance. (2020). Manitoba Provincial Health Insurance Plan. Retrieved

April 18, 2023 from https://extendedhealthcanada.ca/manitoba-health-insurance

Misericordia Health Centre. (2023). Manitoba Retinal Screening Vision Program. Retrieved April 28,

2023 from https://misericordia.mb.ca/programs/acute-care/eye-care/mrsvp

Government of Ontario. (2017). What OHIP Covers. Retrieved April 28, 2023, from https://www.

ontario.ca/page/what-ohip-covers#section-6

Government of Québec. (n.d.). Optometric services. Retrieved April 18, 2023 from https://www.ramg.

gouv.qc.ca/en/citizens/health-insurance/optometric-services

Government of Newfoundland and Labrador. (n.d.). Health Related Services - Children, Seniors and
Social Development. Retrieved April 18, 2023 from https://www.gov.nl.ca/cssd/income-support/
healthservices/

Government of New Brunswick. (n.d.). Health Services Vision Program. Retrieved April 18, 2023, from
https://www2.gnb.ca/content/gnb/en/services/services_renderer.7975.Health_Services_Vision_

Program_.htm

Nova Scotia. (2018). Department of Health & Wellness: Optometry Programs. Optometrists Guide
April 2018. Retrieved April 28, 2023, from https://novascotia.ca/dhw/optometry-programs/
Optometry-Guide.pdf

Prince Edward Island Association of Optometrists. (2019). Diabetic Eye Exams. https://

peioptometrists.com/diabetic-eye-exams


https://yukon.ca/en/health-and-wellness/care-services/apply-extended-health-care-benefits-and-pharmacare-seniors
https://yukon.ca/en/health-and-wellness/care-services/apply-extended-health-care-benefits-and-pharmacare-seniors
https://www2.gov.bc.ca/gov/content/family-social-supports/income-assistance/on-assistance/supplements/optical
https://www2.gov.bc.ca/gov/content/family-social-supports/income-assistance/on-assistance/supplements/optical
https://www2.gov.bc.ca/gov/content/family-social-supports/income-assistance/on-assistance/supplements/optical
https://myhealth.alberta.ca/health/AfterCareInformation/pages/conditions.aspx?hwid=custom.ab_diabetes_retinopathy_inst
https://saskpodiatry.org/medical-coverage/
https://www.ramq.gouv.qc.ca/en/citizens/health-insurance/optometric-services
https://www.ramq.gouv.qc.ca/en/citizens/health-insurance/optometric-services
https://www.gov.nl.ca/cssd/income-support/healthservices/
https://www.gov.nl.ca/cssd/income-support/healthservices/
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