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ABSTRACT
Access to vascular surgery care for diabetes-related foot complica-
tions (DRFC) and peripheral arterial disease (PAD) remains limited in 
rural and remote Canadian communities. This narrative review, con-
ducted through a comprehensive search of PubMed using keywords 
such as “Health Services Accessibility,” “Peripheral Arterial Disease,” 
and “Canada,” from inception to March 30, 2025, identified 20 
eligible studies from 242 screened. Eligible studies examined barriers 
to accessing to vascular care for DRFC or PAD in rural/remote regions 
of Canada. Data were extracted and synthesized using the Socio-
Ecological Model of Health and structured into individual, institu-
tional, and systemic level barriers. At the individual level, barriers 
identified include geography, income, cultural norms and health lit-
eracy. Institutional barriers include timely referral, access to special-
ized care, lack of foot care services and transport. Systemic barriers 
included inadequate funding of rural health services and the health 
care system’s limitations in addressing the cultural context of remote 
communities. Indigenous populations, in particular, experienced 
higher rates of lower limb amputations, presented with more 
advanced PAD, and up to 15% higher post-amputation mortality.

R �ESUM � E
L’accès aux soins de chirurgie vasculaire pour les complications du 
pied diab� etique (CPD) et les maladies art� erielles p� eriph� eriques (MAP) 
reste limit� e dans les communaut� es rurales et � eloign� ees, au Canada. 
Cette revue narrative, r� ealis� ee à partir d’une recherche exhaustive 
dans PubMed à l’aide de mots cl� es tels que « Accessibilit� e aux ser-
vices de sant� e », « Maladie art� erielle p� eriph� erique » et « Canada », 
depuis la cr� eation de la base de donn� ees jusqu’au 30 mars 2025, a 
permis d’identifier 20 � etudes � eligibles parmi les 242 cribl� ees. Les 
� etudes admissibles ont examin� e les obstacles à l’accès aux soins 
vasculaires pour les CPD ou les MAP dans les r� egions rurales/ 
� eloign� ees au Canada. Les donn� ees ont � et� e extraites et synth� etis� ees à 
l’aide du Modèle socio-� ecologique de la sant� e, et structur� ees selon les 
obstacles individuels, institutionnels et syst�emiques.
Au niveau individuel, les obstacles identifi�es comprennent la 
g�eographie, le revenu, les normes culturelles et la litt�eratie en sant�e. 
Les obstacles institutionnels incluent l’orientation rapide vers un 
sp�ecialiste, l’accès à des soins sp�ecialis�es, le manque de services de 
soins des pieds et le transport. Les obstacles syst�emiques compre-
naient le financement insuffisant des services de sant� e en milieu rural

Introduction
Canada’s large geographic area creates unique challenges for 

health care delivery. In 2021, the Canadian census reported 
6.6 million people living rurally, as compared with > 30 
million residents living in urban areas. 1 In Canada, rurality is
defined as areas outside population centers, which comprise of 
minimum 1000 individuals and 400 people per square kilo-
meter, 2,3 whereas remoteness is defined as low population,
usually reachable using transportation. 4 Although most rural
residents are non-Indigenous, the Indigenous populations are 
disproportionately represented in these settings. A 2020 report 
from the Organization for Economic Co-Operation and
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Development (OECD) indicated that 60% of Indigenous 
peoples live in rural areas, which is 33% more than the 
non-Indigenous populations. 5 Therefore, the geographic dis-
tribution of the Canadian population is not only a unique 
demographic pattern but has serious implications for health 
access and outcomes.

Geography is recognized as both a social and structural 
determinant of health, with cardiovascular disease (CVD) 
event rates nearly doubling in northern Ontario’s rural regions 
compared with their urban counterparts. 6 Social determinants 
of health relate to individuals’ environment, whereas structural 
determinants of health are broader systemic contributors to 
health. 7 This disparity is multifactorial and in part driven by 
limited access to a number of health services in remote regions, 
contributing to poorer clinical outcomes. 8 Remote regions are 
particularly vulnerable due to limited access to health pro-
motion services, preventive care services, and specialized health 
services, and the presence of “food deserts,” where access to 
nutritious, affordable food is limited. 9-12 In fact, multiple 
remote Indigenous communities do not have fundamental 
necessities, such as water security. 13 These inequities are 
particularly evident when pertaining to chronic health condi-
tions such as diabetes and its related complications, including 
chronic wounds and peripheral arterial disease (PAD). 14 On a 
global level, similar disparities have been observed in low-, 
middle-, and high-income countries. 15 Furthermore, in med-
icine, PAD is often viewed as a neglected or ill-defined vascular 
disease, ultimately leading to reduced perceived importance. 16 

This perception is reflected in recent Canadian data. A 2024 
study conducted in Nova Scotia showed the prevalence of 
PAD among the general population to be 2-fold greater than 
the national average. 17 Furthermore, a 2023 study validating 
case definitions for vascular disease showed that the case 
definition for peripheral vascular disease had 36.6% sensitivity, 
despite having 99% specificity in primary care practice, 
reflecting an underrecognition. 18

PAD reflects a systemic state of inflammation leading to 
atherosclerosis impairing blood flow to the lower limbs and lies 
on a spectrum from discomfort in the legs while walking, 
known as claudication, to acute or chronic limb-threatening 
ischemia. The presence of lower extremity PAD is also associ-
ated with high rates of major adverse cardiovascular events,

including death. 19,20 Among individuals with diabetes, PAD 
often plays a central role in the development of diabetes-related 
foot complications (DRFCs), which include infections, ulcer-
ations, and gangrene. 21 These complications often require 
surgical intervention and are the leading cause of nontraumatic 
foot and limb amputations. 22 Importantly, most amputations 
resulting from diabetes with underlying PAD are preventable 
with timely and adequate care. 23 Nonetheless, amputation rates 
among individuals with diabetes and/or PAD have increased 
substantially over the past 2 decades, highlighting deficiencies in 
prevention and management. 24 Timely and appropriate access 
to health care specialists, such as foot- and wound-care 
specialists, and vascular surgery are associated with less severe 
presentation and faster healing, whereas delayed consultations 
lead to faster progression to amputation and unfavorable 
outcomes. 25-27 However, access to these services is not equally 
distributed across Canada, particularly in rural and remote 
areas. Individuals from these regions often present late and with 
more severe DRFCs, resulting in poorer outcomes. 26,28-31 

Although the clinical efficacy of timely vascular care for in-
dividuals with PAD and DRFCs is well documented, 32,33 the 
specific challenges of accessing such care in Canada remains 
insufficiently explored. This gap in the literature is of particu-
larly concern given the high rates of DRFC- and PAD-related 
complications, which are largely preventable. Despite exten-
sive documentation of health inequities among rural and 
Indigenous populations, limited data exist on barriers to sur-
gical care, particularly vascular surgery, in these contexts.

In this review we aim to elucidate the barriers to vascular 
surgical access for DRFCs and PAD in rural and remote areas of 
Canada. By mapping barriers across the individual, institution, 
and system levels at a nationwide level, our synthesis highlights 
barriers that are likely to be present across multiple commu-
nities. This will establish an evidence-informed foundation from 
which communities, researchers, and policymakers can assess the 
relevance of these barriers within their local context and adapt 
interventions to improve vascular surgical care.

Methods
This narrative literature review was conducted from 

inception to March 30, 2025, examining access to vascular

Proposed solutions emphasized expanding preventative care, 
improving access to specialists, creating culturally sensitive vascular 
health teams and consulting with at-risk communities on developing 
locally led solutions. Overall, individuals living in rural and remote 
Canadian communities, particularly Indigenous populations, face 
significant barriers accessing timely and appropriate vascular surgery 
care for PAD and diabetic foot complications. Addressing these dis-
parities required a multi-faceted culturally informed approach across 
individual, institutional and systemic levels.

et les limites du système de sant� e à prendre en compte le contexte 
culturel des communaut� es � eloign� ees. Les populations autochtones, 
en particulier, pr� esentaient des taux plus � elev� es d’amputations des 
membres inf� erieurs, des cas de MAP plus avanc� es et une mortalit� e
post-amputation jusqu’à 15 % plus � elev� ee. Les solutions propos� ees
mettaient l’accent sur l’� elargissement des soins pr� eventifs, l’am� elio-
ration de l’accès aux sp� ecialistes, la cr� eation d’� equipes de sant� e
vasculaire sensibles à la culture et la consultation des communaut�es
à risque pour � elaborer des solutions locales. Dans l’ensemble, les 
personnes vivant dans les communaut� es rurales et isol� ees du 
Canada, en particulier les populations autochtones, sont confront�ees
à des obstacles importants pour acc� eder à des soins chirurgicaux 
vasculaires appropri� es et en temps opportun pour traiter une MAP et 
les complications du pied diab� etique. La r� eduction de ces disparit� es
exige une approche multiforme tenant compte des sp� ecificit� es cul-
turelles aux niveaux individuel, institutionnel et syst�emique.
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surgery care for DRFCs and PAD in rural and remote regions 
of Canada. We used the Scale for the Assessment of Narrative 
Review Articles (SANRA) for our review. 34 The PubMed
database was searched using keywords such as “health services 
accessibility,” “peripheral arterial disease,” and “Canada” 
(Supplemental Appendix S1). No restrictions on language, 
date, or study design were applied. Studies were excluded if 
they did not focus on individuals living in rural or remote 
regions of Canada or if they did not examine DRFCs or 
PAD. Articles were retrieved and screened by title and ab-
stract by 1 reviewer (B.L.). The reference lists of all articles 
were manually reviewed by B.L. to identify additional rele-
vant studies. Articles that met the inclusion criteria had data 
collected and analyzed descriptively by 2 reviewers (B.L. and 
K.E.). Data were extracted from each article using the
following predetermined questions: “What arguments did the
text make?” “What were the results?” “How is this article
related to our paper?” and “Apply this to the socioecological
framework (individual, interpersonal, institutional, commu-
nity, public policy).” Subsequently, 3 authors (B.L., K.E., and
L.D.) analyzed the extracted data and developed thematic
codes. Data synthesis was initially guided and organized by
the Social Ecological Framework, focusing on individual,
interpersonal, institutional, community, and public policy
levels. 35 This framework was designed to evaluate how health
behaviors are influenced at different, but interconnected
levels of health systems. 36 By evaluating health behaviors
from an upstream to downstream lens, this model highlights
the advantages of using multitiered policy interventions to
create the greatest overall population change. 37

In what follows, Indigenous is used to define First Na-
tions, M�etis, and Inuit collectively, whereas First Nations 
refers to individuals who have the title of “Indian status” in 
Canada, which refers to the legal recognition of First Nations 
peoples under the Indian Act. Inuit refers to communities 
living in the Canadian arctic regions, who are distinct from 
other Indigenous groups. 38

Results
A total of 242 articles were identified through the initial 

database search and underwent title and abstract screening. 
Of these, 20 articles met the inclusion criteria. Fifteen of the 
20 studies were original scientific articles. Within this group, 
11 focused primarily on rural Indigenous 
communities, 25,28,39-47 whereas 4 examined all individuals
residing in rural areas, including both Indigenous and non-
Indigenous populations. 26,29,48,49 The remaining 5 studies
included 1 narrative review, 50 1 systematic review, 31 and 3
commentaries 23,30,51 (Fig. 1). This classification highlights
the predominance of primary research specifically focused on 
rural Indigenous communities, with minimal studies focused 
on the broader rural populations (Table 1).

Initial data synthesis was mapped using the Social 
Ecological Model (Fig. 2), which was further categorized into 
3 domains: 1) individual-level barriers; 2) institutional-level 
barriers; and 3) systemic-level barriers. At the individual 
level, barriers included smoking, low mobility, inadequate 
footwear, and poor foot care; comorbidities such as diabetes, 
hypertension, and renal disease; as well as language and cul-
tural barriers, low health literacy, financial constraints, and

delayed presentation or diagnosis. At the institutional level, 
key barriers included limited access to specialized care and 
rehabilitation centers, absence of standardized clinical path-
ways for vascular care, unclear referral systems, inconsistent 
screening practices, and lack of multidisciplinary foot care 
clinics. System-level barriers included limited access to ter-
tiary centers offering advanced vascular services, poor infra-
structure limiting postamputation mobility, lack of national 
diabetic foot and amputation-prevention pathways, unstable 
program funding, legacy of colonialism, systemic racism, and 
intergenerational trauma (Fig. 3).

Discussion
People living in northern, rural, and remote communities 

of Canada face a disproportionately high burden of DRFCs 
and lower extremity amputations. 28,39,48 These disparities are
linked to barriers at the individual, institutional, and systemic 
levels.

Poorer outcomes in vascular care stem from a multitude of 
challenges, including limited health literacy, geographic 
isolation, inconsistent access to specialized care, and ongoing 
systemic inequities. Cardiovascular risk factors have been 
shown to be more prevalent in communities with limited 
access to health care services. 52 These disparities are further
consolidated by research gaps, particularly among Indigenous 
communities, which have historically been excluded from 
ethical, community-led research. Past research conducted on 
Indigenous communities often lacked their involvement, 
leading to mistrust in clinical researchers and limited rele-
vance. 53 In addition, despite representing a large population
living in northern Canada, the Inuit have been involved and 
included in very limited surgical research, resulting in sub-
stantial knowledge gaps within this population. 54 Today,
Indigenous communities and external researchers must 
collaborate to ensure that research addresses community 
priorities that data ownership remains with the community, 
and that studies are culturally sensitive, Indigenous informed, 
and respectful of confidentiality and self-determination. In 
what follows, we examine the individual, institutional, and 
systemic barriers affecting peripheral vascular care in remote 
Canadian communities, before considering potential 
solutions.

Individual barriers

At the micro level, a multitude of individual-level barriers 
contribute to the high rates of DRFC and lower extremity 
amputations among residents of remote communities. Cultural 
norms and language differences can impede communication 
between patients and providers, leading to inadequate foot care 
and footwear. 55 The lack of culturally appropriate diabetes
prevention and treatment programs, especially in rural and 
remote Indigenous communities, further exacerbates these is-
sues. For example, Indigenous communities are often dispersed 
across vast territories, making the delivery of culturally 
appropriate diabetes prevention, treatment, and education 
difficult. 46 Health literacy also contributes greatly to disparities
because it can hinder prevention and early intervention of 
complications related to PAD and DRFCs. 25,43,44,50

Many individuals living in rural areas also face significant 
self-care limitations stemming from financial constraints.

Laor et al. 3
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These barriers limit their ability to ensure adequate foot care, 
travel to health care appointments, and to maintain a healthy 
diet. 25,31 This problem is further exacerbated in Indigenous 
communities where populations were forced onto reserves 
and lost their hunter-gatherer lifestyles. 56 In fact, socioeco-
nomic status is a known determinant of lower extremity 
amputation rates, with lower income individuals experiencing 
higher amputations rates. 48 Transportation costs to urban 
centers have been particularly cited as a major barrier, 
limiting access to necessary care for rural populations. 25,42 

Even within existing programs, such as the Centralized Spe-
cialty Clinic Model in Manitoba, the high cost of transport 
from rural areas continues to be a significant barrier to access 
to care. 25

In addition, higher rates of smoking, poor nutrition, 
suboptimal glycemic control, obesity, diabetes, and hyper-
tension among certain northern communities contribute to 
increased complication rates and this is in part due to limited 
access to care. 28,45,50 Late presentation is another challenge, 
with remote populations frequently presenting with more 
advanced diabetic foot ulcers and delayed diagnosis of PAD, 
leading to more urgent interventions and quicker progression 
to amputation. 28,29,43,50 This may be linked to geographic 
barriers as patients from remote and rural communities often 
need to travel great distances to access specialized care, 
limiting continuity of care and delaying treatment. 43 

Increased rurality is directly associated with higher amputa-
tion risk in both Indigenous and non-Indigenous populations 
and with earlier occurrence of major lower extremity ampu-
tation. 25,40 In Qu�ebec, midsized agglomerations (10,000-
100,000 inhabitants), rural areas, and small towns (< 10,000 
inhabitants) have higher rates of total and major lower ex-
tremity amputations compared with census metropolitan 
areas. 48

Indigenous people are more likely to be diagnosed with 
diabetes at a younger age and undergo major amputations 
earlier, with higher rates of comorbidities, such as chronic 
renal disease and potential genetic predispositions, further 
compounding the individual risk to develop vascular com-
plications. 28,31,42,50 In fact, several Indigenous populations 
have alleles conferring a higher risk of diabetes. 57 Individual 
experiences of illness are also shaped by broader systemic

inequities. Indigenous identity, which is highly represented in 
rural and remote regions of Canada, introduces a particular 
level of vulnerability in the absence of culturally relevant 
interventions. Many of these barriers are particularly evident 
amongst Indigenous rural communities; however, non-
Indigenous individuals living remotely also face significant 
barriers at the individual level. In remote communities, food 
deserts are prevalent 58 despite unhealthy eating habits being a 
known determinant of health. 58 Furthermore, many remote 
regions of Canada have populations that are poorer and older 
than their urban counterparts, 59 which can make accessing 
specialized care more difficult. Digital inequity also contrib-
utes, with only 62% of rurally located Canadians having 
efficient internet access at speeds of 50 megabytes per second, 
compared with 91.4% nationally. 60 This digital inequity 
limits access to telehealth services, developed during the 
COVID-19 pandemic, which have become increasingly 
important in the management of chronic disease. Further-
more, people living in rural and remote communities often 
face increased difficulties accessing the support they need with 
few informal and family caregivers available to help with 
managing their chronic disease. 61

Institutional barriers

At the meso level, institutional barriers play a significant 
role in perpetuating the disparities in diabetic foot care and 
amputation prevention among remote-dwelling populations 
in Canada. One of the most significant barriers identified was 
access to specialized care. Geographic isolation is linked to 
worse vascular outcomes due to limited access to wound care, 
multidisciplinary foot clinics, vascular surgeons, home care, 
and rehabilitation services. 25,29,40,42 Specialized vascular im-
aging and surgical services are often concentrated in urban 
areas and academic centers, creating barriers for rural pa-
tients. 28 In addition, few rehabilitations services are available 
in remote regions such as northern Manitoba, limiting 
effective postoperative recovery. 42 Lower rates of specialist 
consults are also directly associated with higher amputation 
rates, further contributing to poor outcomes. 47 Rural, 
remote, and First Nations communities are more likely to 
have hospital and clinic teams providing basic foot care,

Figure 1. Classification of included studies by article type and population focus.
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Table
 
1. Individual characteristics of included studies

Study Design
 

Population
 

Setting Sample size Focus Key findings

Loewen
 

et al., 
2017

Incidence study Indigenous Northwestern
 

Ontario NA DRFC High
 

amputation
 

rates in
 

remote First Nations 
population; benefit of standardized

 
ulcer 

protocol for vascular screening
Shah

 
et al., 2019 Cohort study Indigenous Ontario (province-wide) 12,847 amputees PAD Higher amputation

 
and
 

postamputation
 

mortality in
 

First Nations; gaps in
 

early 
PAD

 
detection

 
despite similar 

revascularization
 

rates
de Mestral et al., 

2020
Ecological study Mixed Ontario (14 regions) 11,658 amputees PAD

 
+
 

DRFC
 

Higher amputation
 

rates in
 

rural/low-income 
regions; lower rates linked

 
to access to 

vascular surgery and
 

revascularization
 

Bonneau
 

et al., 
2018

Narrative review
 

Indigenous Canada-wide NA PAD Advanced
 

PAD
 

presentation
 

and
 

shorter time 
to amputation

 
in
 

Indigenous patients; lack 
of structured

 
screening programs

Rose et al., 2008 Retrospective cohort Mixed Manitoba (tertiary clinic) 325 patients (101 Indigenous) DRFC Earlier major amputation
 

in
 

rural patients, 
regardless of ethnicity; outcomes linked

 
to 

nonurban
 

residence and
 

late referrals 
Martens et al., 

2007
Ecological study Indigenous focused, with

 
some non-Indigenous

Manitoba (on-reserve First 
Nations across 9 tribal 
councils)

48,036 First Nations; 
1,054,422 non—First 
Nations

DRFC Amputation
 

rates linked
 

to specialist access, 
not geography; health

 
care model more 

predictive than
 

remoteness in
 

First Nations 
communities

Meatherall et al., 
2005

Descriptive study Mixed Manitoba and
 

Northwestern
 

Ontario (urban
 

and
 

rural)
44 patients (21 Indigenous, 23 

non-Indigenous)
DRFC Limited

 
rehabilitation

 
and
 

infrastructure in
 

rural Indigenous communities hinder 
postamputation

 
outcomes; systemic barriers 

extend
 

beyond
 

surgery
Reid

 
et al., 2006 Cross-sectional cohort 

study
Indigenous Norway House, remote 

northern
 

Manitoba
69 diabetic participants PAD

 
+
 

DRFC
 

High
 

burden
 

of foot complications in
 

remote 
Indigenous community; poor screening and

 
limited

 
access to preventive care services 

Goulet et al., 2006 Retrospective cohort Mixed Manitoba (tertiary care center) 678 patients (84 Aboriginal, 
594 non-Aboriginal)

PAD Worse revascularization
 

outcomes in
 

Aboriginal patients linked
 

to advanced
 

PAD
 at presentation; geographic barriers to early 

care suspected
 

but not assessed
Boyd, 2021 Commentary Indigenous Canada-wide NA PAD Vascular care centralized

 
in
 

southern
 

Canada; 
geographic isolation

 
limits timely access for 

northern
 

and
 

Indigenous populations 
Health

 
Trends 

Alberta, 2015
Surveillance report Mixed Alberta (province-wide) 5176 lower leg amputations DRFC Amputation

 
rates 3-fold

 
higher in

 
First 

Nations with
 

diabetes; no significant 
difference by health

 
zone geography

Hanley et al., 2005 Cross-sectional cohort Indigenous Sandy Lake, Ontario 189 participants PAD
 

+
 

DRFC High
 

PAD
 

risk factors and
 

early neuropathy in
 

remote Indigenous community; highlights 
need

 
for preventive strategies

Drudi et al., 2024 Retrospective multiple 
cross-sectional study

Rural, nonspecified
 

Qu�ebec (province-wide) 10,275 amputees PAD
 

+
 

DRFC
 

Higher LEA
 

rates in
 

rural and
 

small-town
 

Qu�ebec; rising minor amputation
 

rates 
suggest gaps in

 
early foot care access 

Blanchette et al., 
2023

Scoping review Indigenous Canada-wide NA DRFC Indigenous populations in
 

rural/remote areas 
face higher DRFC

 
and
 

LEA
 

rates; PAD
 underdiagnosed, with

 
access barriers to foot 

care and
 

rehabilitation
Chan

 
et al., 2020 Serial cross-sectional study Mixed Alberta (province-wide) NA DRFC Rural/remote sites rely on

 
hospital teams due 

to limited
 

community-based
 

foot care 
services

Continued

Laor et al. 
5
 

B
arriers

 to
 Vascular C

are
 in

 R
ural C

anada



suggesting a lack of services such as podiatry in their re-
gions. 26 Another key barrier is the lack of an integrated and 
standardized clinical system for vascular care. Contrary to 
other specialized care pathways, Ontario does not have an 
integrated network to prevent amputation. 29 Programs such 
as the Sioux Lookout Diabetic Foot Ulcer Protocol have 
attempted to introduce standardized vascular assessment 
plans, yet similar initiatives have not been widely adopted 
across remote regions of Canada. 28 Calls have been made for 
integrating foot care and amputation-prevention pathways 
across Canada, citing our fragmented system. 23 Canada’s 
current model relies on patients traveling long distances to 
vascular centers of excellence without clear referral pathways, 
leading to higher amputation rates amongst those in sparsely 
populated areas. 23 Moreover, inconsistent and insufficient 
DRFC screening practices in rural areas contribute to 
advanced complication rates. 62 In one northern community 
in Manitoba, it was reported that there was less than 1 
screening foot examination per individual with diabetes per 
year over the 7-year period of study. 43 Similarly, in north-
western Ontario, variability in both treatment and diagnostic 
approaches for diabetic foot ulcers were found due to limited 
resources and standardized guidelines. 28 Coordination of 
care, specifically poor communication and role clarity, un-
dermine these communities as well. In some villages, family 
medicine doctors were not aware that a foot nurse was 
working in the community, highlighting significant 
communication gaps and unclear roles among health care 
providers. 47 In addition, the lack of multidisciplinary foot 
care clinics and input further complicates appropriate diabetic 
foot care both acutely and long term. 23,43 Funding challenges 
compound these issues. In fact, in northern Manitoba, a 
diabetic foot screening program specifically designed for 
remote communities was terminated due to resource 
limitations. 43

Finally, institutional practices in many regions appear to 
prioritize acute over preventive care. Increased rurality has 
been shown to correlate with higher amputation risk, sug-
gesting institutional failures in early detection and manage-
ment of PAD and diabetic foot disease. 40 Even seemingly 
minor issues, such as access to proper footwear, can worsen 
outcomes in these patients. 25,43 Together these institutional 
barriers highlight the urgent need for coordinated, structured, 
and institutionally validated pathways to approach diabetic 
foot care and amputation prevention in remote Canadian 
communities.

Systemic barriers

At the macro level, systemic factors shape the disparities 
seen in diabetic foot care and PAD management across 
Canada, especially among rural communities. Infrastructure 
barriers remain a system-wide challenge across the country, 
especially accessing large tertiary and academic centers, which 
typically have specialized vascular care,. 30,43 Further infra-
structural challenges include the many unpaved roads in 
isolated communities, which limits postamputation mobility 
and affects prosthetic use, leading to poorer long-term out-
comes after amputation. 42 The health care system’s frag-
mentation further complicates this situation. There is 
currently no integrated pathway for diabetic foot care and
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amputation prevention at the national or provincial levels, 
and referral networks are often unclear or nonexistent. 23 

However, there are current projects aiming to address these 
issues and pathways are starting to emerge. 63,64 This 
disconnected system contributes to regional disparities and 
forces patients to navigate between provincial and federal

jurisdictions. Federal health transfer policies, such as the First 
Nations and Inuit Health Branch (FNIHB), have established 
differences in health care models between southern and 
northern First Nations communities in Manitoba, leading to 
inequities in diabetes care. 41 In addition, funding instability 
further hampers access to critical care for these populations,

Figure 2. Barriers to accessing vascular surgery care for diabetes-related foot complications and peripheral arterial disease through the soci-
oecological framework.

Figure 3. Barriers to accessing vascular surgery care for diabetes-related foot complications and peripheral arterial disease through a tiered 
framework.
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limiting the health care network’s ability to prevent unnec-
essary complications. 42,43 Social determinants of health also 
play a crucial systemic role. 65 Material and social deprivation 
at the neighborhood level is associated with reduced access to 
preventive vascular care, and lower income is linked to higher 
amputation rates and prevalence of diabetes. 29,41,48

These systematic barriers are not unique to Indigenous 
populations and persist among all remote/rural communities, 
but additional factors must be addressed specifically to First 
Nations communities. Intergenerational trauma, systemic 
racism, and the legacy of colonialism further exacerbate 
health disparities. 31 Moreover, many health services in 
Indigenous communities are culturally unsafe, failing to 
acknowledge Indigenous values and experiences and deterring 
engagement with the health care system. 31,45,50 These dis-
parities are evident in vascular statistics amongst Indigenous 
populations. A First Nations population in Ontario had 3- to 
5-fold higher rates of lower extremity amputation compared 
with other Ontario residents. 40 The rates of lower extremity 
amputations in the Sioux Lookout region were 7-fold higher 
than the Ontario average at 1078 compared with 146 per 
100,000 individuals. 28 Furthermore, in the same community, 
the 5-year incidence of major complications in people with 
diabetes was 16.8%. 39 Among Indigenous peoples, rural 
residence was found to be a major risk factor for complica-
tions in those with diabetic foot ulcers. 50 First Nations people 
were found to have a greater incidence of all major lower 
extremity complications, with rurality contributing to this 
finding. 55 In one Indigenous northern community in Man-
itoba, 82% of individuals with diabetes were found to have 
foot complications, with 41% being at risk of future ulcera-
tion. 43 Indigenous people were also found to have higher 
rates of comorbidities, including neuropathy, poor glycemic 
control, smoking, elevated low-density lipoprotein, and 
elevated triglycerides, all of which can all contribute to dia-
betic foot complications. 45 Further supporting this, it was 
found that 12.5% of a Cree population cohort with diabetes 
also had macrovascular disease. 46

Ultimately, addressing these systemic issues requires a 
culturally safe, trauma-informed, equity-oriented approach 
that includes all stakeholders. In the Indigenous settings, the 
OCAP principles of ownership, control, access, and posses-
sion should be at the forefront of this reform, 66 as well as the 
Inuit and M�etis principles. This approach must include 
policy reform, community-led research and health initiatives, 
input from local stakeholders, an improved rural health care 
infrastructure, and a specific approach to account for the 
unique situation of Indigenous populations.

Proposed solutions

Despite many challenges identified at all levels of health 
policy, several proposed solutions have been described in the 
literature. Implementing standardized diabetic foot ulcer 
management protocols, including risk stratification and timely 
vascular assessment, have been recommended as potential 
strategies to limit amputations in remote communities. 28 

Interdisciplinary limb preservation programs, such as the Toe 
and Flow Model, have demonstrated reduced hospitalization 
risk by up to 30% as well as a 21% shorter length of hospital 
stay compared with standard care. 49 In addition, involving 
podiatrists in DFRCs has been associated with shorter healing

times and improved healing rates. 67 The need to increase the 
number of preventive programs in rural settings that focus on 
foot care, footwear, and health literacy has also been identified 
as a major necessity. 23,25,55 A national call has been made for 
the development of an integrated foot care and amputation 
prevention pathway that would connect all levels of health 
care, including primary care, outpatient foot clinics, rehabili-
tation services, hospital services, and home care, with the goal 
of reducing the fragmentation we are witnessing in the current 
care model. 23 Telemedicine has been proposed as a method to 
bridge this gap. A nursing-based telemedicine wound care 
service was tested in northern Qu�ebec with participants 
reporting greater accessibility, shorter wait times, and better 
quality of care for their patients. 68 Furthermore, pre- and 
postoperative surgical telemedicine care is already being used in 
certain northern regions of Canada. 69 In Ontario, the gov-
ernment recently launched the Chronic Limb Threatening 
Ischemia (CLTI) pathway, which aims to provide coordinated 
care across the province and reduce regional variability in 
treatment. 70 Notably, the Canadian Society of Vascular 
Medicine (CSVM), in partnership with Canadian Society of 
Vascular Surgery (CSVS) and Diabetes Canada, is spearhead-
ing a PAD national action plan with an Indigenous-specific 
pathway to promote equitable vascular care across Canada 
that is culturally safe.

Increased screening in primary care and home care/long-
term care through the establishment of a high-risk foot care 
team is another proposed solution geared toward early 
detection and intervention. 26 The implementation of a high-
risk foot team and education services in Alberta significantly 
increased basic foot screening between 2014 and 2019, 
particularly in rural areas. 26 There is a significant need for 
better integration of rural and urban health services and access 
to specialists, which needs to be addressed at the policy 
level. 41

Although these initiatives demonstrate measurable benefits 
in addressing the barriers rural Canadian communities face, 
no program to date has successfully addressed all 3 levels 
simultaneously. Most interventions target individual and 
institutional levels, with more recent interventions beginning 
to engage policy-level change. Given the complexity of these 
barriers, it is unlikely for any single intervention to address all 
3 levels, rather improvement will require multiple coordi-
nated interventions operating across all domains.

In addition to the solutions proposed by Canadian re-
searchers, multiple global successes could be adopted or 
modified to meet the needs of Canada’s specific context. A 
United Kingdom initiative, known as the “RAPID project,” 
demonstrated technical feasibility of a technology-based 
clinical care pathway aimed at improving access to diabetic 
foot care in remote regions of Scotland. 71 Similarly, a tele-
medicine foot care service piloted in rural Australia with local 
health care professionals reported increased access to spe-
cialists, reduced travel time, and Indigenous patients having a 
higher sense of cultural safety. 72 In the United States, a pilot 
study evaluating a mobile application aimed at analyzing 
wounds and connecting patients with specialists showed 
promising results in patient satisfaction, subjective utility, and 
early change in wound care management. 73

Solutions geared toward improving this population’s 
health outcomes will also decrease the significant costs to the
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public health system. Smolderen et al. demonstrated that, in 
Canada, the mean hospitalization cost per patient with PAD 
is $4677. 74 Similarly, Syed et al. reported that, in one cohort 
of diabetic foot ulcer patients, the mean acute care costs were 
as high as $71,757 per year. 75 To tackle these cost-related 
issues, programs such as cardiac rehabilitation, are shown to 
be cost-effective in PAD and decrease cardiovascular-related 
mortality, and should be explored in the rural context. 76 

Simple strategies, such as drug choice, prescription patterns, 
and pharmacy fees, may have the potential to reduce annual 
drug costs by up to $1377, and implementation of these 
strategies should also be explored in the rural context. 77

New research methods that are community-based, 
culturally sensitive, safe, and conducted by and with com-
munities—rather than “of” communities—have also been 
successful, with high participant engagement, such as the 
76% participation rate in the Sandy Lake study. 45 More 
specifically, evidence from surgery experiences of Indigenous 
people has demonstrated that trust, relationality, and clear 
communication are essential for acceptance of invasive 
medical procedures. 78,79 Studies have shown that a predom-
inantly Western view of medicine, limited involvement of 
family and community members, and insufficient explanation 
of interventions can contribute to apprehension about surgery 
and decrease engagement from operative care. 78,79 These 
considerations are particularly important when developing 
culturally safe interventions in vascular surgery, where inva-
sive treatments are common. At the community level, more 
research must be done to gather information on diabetes 
prevalence, which can be used to advocate for resource allo-
cation and support community health models. 39 Moreover, 
investigations into the challenges of accessing PAD and dia-
betic foot care should be prioritized to inform future in-
terventions and reduce higher rates of morbidity and 
mortality. 80 Together, these proposed solutions have the 
potential to create a new Canadian landscape where care for 
peripheral vascular disease and DRFCs is accessible, equi-
table, and meets the needs of urban, rural, Indigenous, and 
non-Indigenous populations in Canada and worldwide.

Strengths and limitations

This review has several limitations. First, there are very few 
data on PAD and DRFCs from rural and remote commu-
nities in Canada. Much of the available data focused on First 
Nations, which limits generalizability across other pop-
ulations such as Inuit and non-Indigenous. Second, the 
variability in study design, outcomes, and inconsistent 
methods of data collection made it difficult to compare 
studies. Third, although many studies touched on social de-
terminants of health and systemic issues, most did not spe-
cifically analyze these barriers, leading to potential gaps in 
knowledge. Furthermore, many studies included did not 
directly involve community-based members and, as such, the 
data should be interpreted with caution.

Nevertheless, to our knowledge this narrative review is the 
first to comprehensively evaluate the barriers to accessing 
vascular care for PAD and DFRC in rural and remote Can-
ada. The inclusion of studies spanning individual-, institu-
tion-, and system-level factors allows for a comprehensive 
understanding of the multilevel determinants to accessing

vascular care in rural Canada. Future research is needed to 
better identify health inequities in underrepresented com-
munities such as the Inuit and non—First Nations pop-
ulations, with their input. There is also a need for research 
that addresses higher level issues at the system level, including 
funding models and health care pathways.

Conclusions
Disparities in the prevention and management of DRFCs 

and PAD are a major challenge for Canadians living in rural 
and remote regions. These barriers are deeply rooted into our 
Canadian health care system and they are interconnected at 
individual, institutional, and systemic levels. Key factors 
contributing to these inequities include health literacy, socio-
economic factors, geographic isolation, limited access to 
specialized care, and legacy of colonialism. Despite these 
challenges, promising solutions have been proposed, including 
integrating health networks, community-led research initia-
tives, and multidisciplinary teams in local communities. 
However, targeted interventions alone will not be sufficient, 
with significant upstream policy reform needed. Future efforts 
should strive to ensure equitable access to limb-preserving care 
for all Canadians, regardless of where they live.
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