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he art of rural generalist 
medicine continues, but it is 
not continuous. There are 
frequent disturbances that 

crest and trough. The energy propagates 
through the rural medicine medium 
with many sources and frequencies. At 
times the interference pattern is out of 
phase and the disturbance is reduced, 
and at times interference is enhanced 
with added amplitude nearing the 
breaking point.

Rural doctors are quite close to the 
warp and weft of the medium. On a 
personal level, I would posit that all 
rural doctors feel it, not the least in 
these times of uncertainly. At times 
it’s too much and we need to still the 
waters. Most of us manage to cope, 
but we know of many who must leave 
for the city before they break, and 
others who are unable to get out of the 
way and are broken by the tsunami 
wave. Let’s remember them well.

Organisationally, the Society 
of Rural Physicians of Canada has 
long appreciated that people’s ability 
to do the good work will ebb and 
flow. Even and especially in rural 
leadership, there are times when you 

can, and times when you can’t. This 
is one of the benefits of a collective of 
generalists. Anyone’s work can carry 
on with a little help from our friends.

I would argue that rural medicine 
itself is subject to these forces. There 
are times when collaborators for 
cooperative measures are simply 
not there, and other times when 
they are. This applies to research 
funding, government support, medical 
association orientation and so on. It 
doesn’t matter if it’s scientific publishing, 
rural incentives or collaborative works 
with other organisations.

Through my years, I remember 
being an angry young man. Many 
times I heard people telling me, ‘no’. 
With hindsight, I can say that it’s not 
that this or that can’t be done. Even 
when the person says no, it’s really a 
statement that I, we, they, can’t right 
now. It’s not a no, or rather, I don’t 
consider it a no, but a ‘yes, perhaps 
later’. Persistence and an openness to 
others in the rural medium has opened 
doors that have seemed shut before.

To all of you doing the good work, 
thanks.

Editorial / Éditorial
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Editorial / Éditorial

Théorie de la vague en médecine 
rurale

’art de la médecine 
générale rurale continue, 
mais il n’est pas continuel. 
Les perturbations vont 

et viennent. L’énergie se propage 
dans le milieu de la médecine rurale 
selon plusieurs sources et plusieurs 
fréquences. Parfois, l’interférence est 
déphasée et la perturbation est réduite, 
et parfois, l’interférence est rehaussée 
à une amplitude qui frôle le point de 
rupture.

Les médecins ruraux sont très 
proches de la chaîne et trame du 
milieu. Sur le plan personnel, je 
dirais que tous les médecins ruraux 
le sentent, surtout en cette période 
d’incertitude. Parfois c’est trop, et 
il faut calmer les eaux. La plupart 
d’entre nous parviennent à composer 
avec la situation, mais nous en 
connaissons beaucoup qui doivent 
retourner en ville avant de briser, 
et d’autres qui sont incapables de 
s’échapper et sont brisés par la force 
du tsunami. Ne les oublions pas.

Sur le plan organisationnel, la 
Société de la médecine rurale du 
Canada sait depuis longtemps que 
la capacité de faire un bon travail 
fluctue. Même et surtout en matière 
de leadership rural, il y a des moments 
où c’est possible, et d’autres où ce ne 
l’est pas. C’est là l’un des bienfaits d’un 

collectif de généralistes. Le travail de 
l’un peut continuer avec un peu d’aide 
d’un ami.

Je dirais que la médecine rurale 
en soi est assujettie à ces forces de 
la nature. Il y a des moments où 
les collaborateurs aux mesures de 
collaboration sont tout simplement 
absents, et il y en a d’autres où ils 
sont présents. Cela s’applique au 
financement de la recherche, à l’aide 
gouvernementale, à l’orientation 
de l’association médicale, et j’en 
passe. Peu importe s’il s’agit d’une 
publication scientifique, d’incitatifs 
ruraux ou d’une collaboration avec 
d’autres organisations.

Avec les années, je me souviens 
d’avoir été un jeune homme en colère. 
J’ai essuyé des refus plus d’une fois. 
Avec le recul, je peux dire que ce n’est 
pas tant qu’une chose soit impossible. 
Mais c’est plutôt que je, nous, eux, 
ne pouvons agir immédiatement. 
Ce n’est pas un refus ou plutôt je ne 
le vois pas comme tel, mais plutôt 
comme un «oui, peut‑être plus tard». 
En médecine rurale, la persistance et 
l’ouverture envers autrui ont ouvert 
une porte qui semblait être fermée 
auparavant.

Merci à tous ceux qui font un bon 
travail.

lPeter Hutten‑Czapski, 
MD1

1Rédacteur Scientifique, 
JCRM, Haileybury, ON, 
Canada
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he past 2 years have 
posed many challenges 
for our members and our 

organisation.
Nonetheless, the SRPC has made big 

strides in advocating for rural generalism 
and the health of rural people.

Early 2021 saw the formal 
conclusion of the Rural Road Map 
Implementation Committee. The SRPC 
is now continuing the work of the rural 
road map with on‑going projects such as 
collaborating with  Canadian Institute 
for Health Information (CIHI) on 
rural research, disseminating the 
consensus statement on rural patient 
transfers, advocacy work around 
national licensure and involvement in 
a Health Human Resources planning 
group at the Canadian Medical Forum. 
We have also reached out to multiple 
stakeholders to explore common goals 
and identify ways to improve rural 
health care.

Recognising our responsibilities in 
reconciliation, the SRPC introduced a 
successful webinar series on Indigenous 
health. This series provides our 
members with access to knowledge and 
evidence that is essential for delivering 
culturally safe care to Indigenous 
patients and communities. In Fall 2021, 
the SRPC Indigenous Committee 
issued a statement that called upon 
governments to ‘invest in indigenous 
peoples individually and collectively, 
listen to the wisdom of Indigenous 
peoples, and collaborate on the solutions 
they propose to the many inequities 
that persist’.1 We also asked SRPC 
members to learn from and listen to their 

Indigenous patients, identify injustices 
and inequities, and advocate for change 
in policies and laws negatively impacting 
indigenous communities.

Under the leadership of the SRPC 
Student Committee, we introduced a 
mentorship programme that aims to 
connect medical students and residents 
to rural physicians from across the 
country. This is a way to support 
career exploration, guidance and 
increase understanding of the scope 
of rural practice. This programme 
is thriving! We have successfully 
matched 100 learner mentees with a 
rural mentor physician!

While the past 2  years have been 
a bizarre time for all of us, it has been 
my absolute pleasure to have served 
as the SRPC president. I look forward 
to on‑going involvement with the 
organisation in my role of past‑president 
during the next term. Thank you to 
the past presidents and to the many 
dedicated SRPC members for help and 
guidance during my tenure.

The society is in excellent hands 
with our amazing staff, and Dr. Sarah 
Lesperance will be a great successor. 
She has worked in many different 
rural and remote parts of the country, 
and continues to be a dedicated rural 
generalist. I hope that some normalcy 
may shine on us during her future as 
President of the SRPC.

REFERENCE

1. Available from: https://www.srpc.ca/resources/
Documents/indigenous_health/Truth_and_
Reconciliation_Statement_FINAL.pdf. [Last 
accessed on 2022 Feb 22].
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Editorial / Éditorial

Message du president. Une réflexion

es deux dernières années 
ont été tout un défi pour 
nos membres et notre 

organisation.
Malgré cela, la SMRC a fait 

des pas de géant dans la défense du 
généralisme rural et la santé des 
résidents des régions rurales.

Au début de 2021, le comité du 
Plan d’action pour la médecine rurale 
a formellement conclu ses activités. La 
SMRC continue désormais le travail du 
Plan d’action pour la médecine rurale 
avec des projets comme la collaboration 
avec l’ICIS en recherche rurale, la 
dissémination de l’énoncé de consensus 
sur le transfert des patients des régions 
rurales, le travail de militantisme en 
faveur du permis national d’exercer 
et la participation à un groupe de 
planification de la main‑d’œuvre en 
santé au Forum médical canadien. 
Nous avons également communiqué 
avec de nombreux intervenants afin 
d’examiner nos objectifs communs et 
de déterminer les façons d’améliorer 
les soins de santé en milieu rural.

Parce qu’elle reconnaît sa 
responsabilité dans la réconciliation, 
la SMRC a lancé une populaire 
série de webinaires sur la santé des 
Autochtones. Cette série donne accès 
à nos membres à des connaissances 
et à des données probantes qui sont 
essentielles à la prestation de soins 
adaptés à la culture des patients et des 
communautés autochtones. À l’automne 
2021, le Comité sur la santé autochtone 
de la SMRC a émis un énoncé qui 
pressait le gouvernement “ d’investir 
individuellement et collectivement auprès 
des peuples autochtones, d’écouter la 
sagesse des peuples autochtones et de 
collaborer aux solutions qu’ils proposent 
aux nombreuses iniquités persistantes1. 

Nous avons également demandé aux 
membres de la SMRC de laisser leurs 
patients autochtones leur enseigner, de 
relever les injustices et iniquités et de 
prôner le changement des politiques et 
des lois qui ont un impact négatif sur les 
communautés autochtones.

Sous le leadership du Comité 
d’étudiants de la SMRC, nous avons 
lancé un programme de mentorat qui 
vise à associer les étudiants en médecine 
et résidents aux médecins ruraux du 
Canada. C’est une façon de contribuer à 
l’exploration de carrière, à l’orientation et à 
une meilleure compréhension de la portée 
de la pratique rurale. Ce programme 
est florissant! Nous avons apparié 100 
mentorés à un médecin rural!

Alors que les deux dernières 
années ont été très bizarres pour nous 
tous, j’ai eu l’extrême plaisir de servir 
à titre de président de la SMRC. 
Je suis impatient de continuer à 
contribuer à l’organisation à titre de 
président sortant durant le prochain 
mandat. Un grand merci aux anciens 
présidents et aux nombreux membres 
dévoués de la SMRC pour leur aide 
et leurs conseils durant mon mandat.

La Société est entre bonnes mains 
de notre personnel exceptionnel, 
et la Dre Sarah Lespérance sera 
une excellente successeure. Elle a 
travaillé à titre de généraliste dans 
de nombreuses régions rurales et 
éloignées du pays, et elle continue de 
le faire. Je souhaite qu’une certaine 
normalité jaillisse durant son mandat 
de présidente de la SMRC.

RÉFÉRENCE

1. Available from: https://www.srpc.ca/resources/
Documents/indigenous_health/Truth_and_
Reconciliation_Statement_FINAL.pdf . [Last 
accessed on 2022 Feb 22].
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Original Article

Motor vehicle collision‑related 
injuries and deaths among Indigenous 
Peoples in Canada: Meta‑analysis of 
geo‑structural factors

Abstract
Introduction: Indigenous Peoples are much more likely than non‑Indigenous 
Peoples to be seriously injured or die in motor vehicle collisions  (MVCs). This 
study updates and extends a previous systematic review, suggesting that future re‑
search ought to incorporate social–environmental factors.
Methods: We conducted a systematic review and meta‑analysis of the published and 
grey literature on MVCs involving Indigenous Peoples in Canada between 2010 and 
2020. We focussed on personal (e.g. driving an old vehicle) and community social–
environmental–economic factors (e.g. prevalent low socioeconomic status).
Results: Eleven comparative cohorts that resulted in 23 at minimum, 
age‑standardised, mortality or morbidity rate outcomes were included in our 
meta‑analysis. Indigenous Peoples were twice as likely as non‑Indigenous Peoples 
to be seriously injured  (rate ratio [RRpooled] = 2.18) and more than 3  times as 
likely to die (RRpooled = 3.40) in MVCs. Such great risks to Indigenous Peoples 
do not seem to have diminished over the past generation. Furthermore, such risks 
were greater on‑reserves and in smaller, rural and remote, places.
Conclusion: Such places may lack community resources, including fewer 
transportation and healthcare infrastructural investments, resulting in poorer 
road conditions in Indigenous communities and longer delays to trauma care. 
This seems to add further evidence of geo‑structural violence  (geographical and 
institutional violence) perpetrated against Indigenous Peoples in yet more struc‑
tures (i.e. institutions) of Canadian society. Canada’s system of highways and road‑
ways and its remote health‑care system represent legitimate policy targets in aiming 
to solve this public health problem.

Keywords: Canada, First Nations, hospitalisation, Indigenous, Inuit, Métis, 
morbidity, mortality, motor vehicle collision, reserve, rural

Résumé
Introduction : Les Autochtones ont beaucoup plus tendance que les 
non‑Autochtones à subir des blessures graves ou à perdre la vie dans une 
collision de véhicules motorisés. La présente étude actualise et élargit une 
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INTRODUCTION

As an Anishinaabe kwe, the genesis of my interest 
in the current study was serving as a research 
assistant for the project ‘Motor Vehicle Collisions 
in First Nations, Métis, and Inuit Communities’.1 
However, my interest is not merely scholarly. 
I  am a member of Walpole Island First Nation, 
Bkejwanong Territory, and during my tenure on 
the project, 2 members of our community died in a 
motor vehicle collision (MVC). I am also reminded 
of the fatal crash that occurred near Windsor, 
Ontario, on 3 September 1999, which took the lives 
of 8 people, including a Bkejwanong community 
member.2 She was a grandmother, mother, auntie 
and traditional helper. Their deaths had a great 
impact on our community. Such premature deaths 
represent many years of lost life with an incalculable 
loss for our future. To reduce these tragic losses, 
we need to better understand their magnitude and 
causes among Indigenous Peoples.

A previous systematic review focussed on 
personal–behavioural causes of MVCs in Canada.3 
However, scholarly observations have indicted 
various structures  (or institutions) of Canadian 
society, including banking, housing child welfare, 
education and healthcare, which also have a 
negative impact on Indigenous Peoples and may 

contribute to MVC morbidity and mortality.4 For 
example, Indigenous Peoples, especially those 
living in rural or remote areas, may have limited 
access to emergency medical care and may have 
to travel great distances on highways, with higher 
speed limits than urban streets, putting people 
at greater risk.5,6 Thus, structural factors should 
be assessed as they relate to Indigenous Peoples’ 
MVC‑related morbidity and mortality.

The purpose of this updated research synthesis 
was to systematically review this field’s research 
over the past decade, focussing on social–structural 
explanations for prevalent MVCs in Indigenous 
communities. We also conducted a controlled 
meta‑analysis as one had not yet been done. More 
statistically significant findings from research 
syntheses will assist decision‑makers, Indigenous 
and non‑Indigenous, in more clearly identifying 
and meeting the diverse needs of Indigenous 
communities to prevent MVCs and to diminish 
serious injury and death rates.

MORBIDITY AND MORTALITY DUE 
TO MOTOR VEHICLE COLLISIONS 
AMONG INDIGENOUS PEOPLES

One in every 6 or 7 Canadians is seriously injured 
each year, these injuries being the primary 

revue systématique antérieure qui avait conclu que la recherche future devait incorporer les facteurs 
socio‑environnementaux.
Méthode : Nous avons réalisé une revue systématique et méta‑analyse de la littérature publiée et parallèle 
sur les collisions de véhicules motorisés entre 2010 et 2020 chez les Autochtones du Canada. Nous nous 
sommes concentrés sur les facteurs socio‑environnementaux personnels  (p. ex. vieux véhicules) et 
communautaires (p. ex. prévalence de faible statut socio‑économique).
Résultats : Onze cohortes comparatives ayant donné au minimum 23 paramètres d’évaluation du taux de 
mortalité ou de morbidité standardisés en fonction de l’âge ont été incluses dans notre méta‑analyse. Les 
Autochtones avaient deux fois plus tendance que les non‑Autochtones à subir des blessures graves (rapport 
des taux [RTgroupé] = 2,18) et présentaient un risque plus de 3 fois plus élevé de perdre la vie (RTgroupé = 3,40) 
dans une collision de véhicules motorisés. La dernière génération d’Autochtones n’a pas vu cet énorme risque 
diminuer. En outre, le risque était supérieur dans les réserves et dans les agglomérations plus petites, plus 
rurales et plus éloignées.
Conclusion : Ces agglomérations sont parfois dépourvues de ressources communautaires, y compris d’un 
investissement important dans les infrastructures de transport et de santé, ce qui explique les routes en mauvaise 
condition et les délais prolongés pour recevoir des soins de traumatologie dans les communautés autochtones. 
Cela semble ajouter d’autres preuves de violence géostructurelle [violence géographique et institutionnelle] 
perpétrée contre les Autochtones dans encore plus de structures (les institutions) de la société canadienne. Le 
réseau canadien de routes et d’autoroutes, et son système de santé en région éloignée représentent des cibles 
légitimes pour les politiques qui visent à résoudre ces problèmes de santé publique.

Mots‑clés : Canada, hospitalisation, Autochtone, Premières Nations, Inuit, Métis, morbidité, mortalité, 
collision de véhicules motorisés, réserve, rural
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cause of approximately one of every 15 deaths. 
Indigenous Peoples in Canada have been observed 
to experience 2‑ to 6‑fold greater such risks than 
non‑Indigenous Peoples.7,8

Road‑related injuries, primarily from MVCs, 
account for more than 30,000 hospitalsations and 
3000 deaths each year and cost Canadians more 
than 5  billion dollars annually.9 Initial estimates 
of the prevalence of MVCs among Indigenous 
Peoples as well as the resultant seriousness 
of injuries and apparent greater risk of death 
are alarming.6,10‑12 The precise magnitude of 
the relative risks  (RRs) of injury and death 
experienced by Indigenous Peoples in Canada is 
not yet known,13 although a two‑fold RR has been 
suggested.3 Finally, it is unknown if such risks 
due to MVCs have changed significantly over 
this research field’s generational timeframe, nor 
do we understand very well how such risks differ, 
if at all, among Indigenous groups in Canada: 
First Nations, Inuit and Métis. This study aims to 
advance such knowledge.

Oppression in Canada’s remote social structures

Scholars emphasise the importance of 
transcending the study of personal characteristics 
and behaviours to study structural risks 
experienced by Indigenous Peoples. According 
to Jervis et  al., the impacts of trauma caused 
by high rates of MVC‑related deaths among 
American Indians in the United States exemplify 
post‑colonial oppression.14 Mullaly has made 
similar inferences in Canada and Australia, 
suggesting that Indigenous morbid and mortal 
health disadvantages arise from the structural 
violence Indigenous Peoples experience across 
society.15‑18 Moreover, oppression may be 
intimately related to geography, especially in 
Canada, where far more Indigenous Peoples live 
in rural and remote places.19 These geo‑structural 
barriers also have an impact on non‑Indigenous 
populations living in rural communities.20 Often, 
there is a shortage of healthcare nurses and 
physicians as well as inadequate trauma care.21,22 
However, Indigenous communities are affected by 
colonial violence due to governmental values and 
policies, which further exacerbate health disparities 
among Indigenous Peoples.23 Research in this field 
must begin to account for such geographic and 
structural factors. This study does.

‘Place’ is probably as or more important than 
the person in understanding this field. An example 
may bring this notion to life. First, a cursory 
glance at a map of Canada shows a pattern 
of 1000–2000  km separating each province’s 
sparsely populated, remote northern places from 
densely populated, southern urban and relatively 
resource‑rich places. Next, imagine an Indigenous 
family in a tragic single car crash that resulted in 
very serious injuries on a remote road more than 
1000  km away from the nearest trauma centre. 
This Indigenous family would be at much greater 
risk than an otherwise similar non‑Indigenous 
family in Toronto, for example. The reasons for 
their greater jeopardy may not have been at all 
personal, rather, geographic and structural or 
geo‑structural. One could surmise that this family 
could have suffered from the lack of protective 
engineering of the northern road system and also 
from a lack of healthcare resources, resulting in 
transportation delays of emergency care to the 
scene, as well as to specialised trauma care.

Finally, research methodologists have become 
more interested in developing valid measures 
of community‑level risks  (and protections), 
especially in understudied rural and remote 
places. Their work has tended to de‑emphasise 
personal‑level risk factors while emphasising 
community‑level structural factors.24‑28 This 
and related epidemiologic fields have long 
used ecological, community‑level measures 
of socio‑economic status  (SES) as proxies 
for the SES of individuals living within those 
communities. Typical examples are the prevalence 
of low‑income households/Peoples within census 
tracts or census subdivisions. Every effort 
was made to incorporate such geo‑structural 
characteristics into this research synthesis related 
to Indigenous Peoples residing in geographically 
diverse places.

Previous reviews of motor vehicle collisions 
among Indigenous Peoples in Canada

Short et al. conducted a systematic review of 20 
studies published between 1980 and 2010.3 They 
valuably, but roughly estimated that Indigenous 
Peoples were twice as likely as non‑Indigenous 
Peoples to be seriously injured or die in MVCs 
and began to explore primarily personal 
explanations for such observed Indigenous 
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disadvantages (e.g. gender, substance misuse and 
age of vehicle). Another relevant systematic review 
of interventions designed to prevent MVC‑related 
injuries and deaths among Indigenous 
Peoples also focussed primarily on personal 
factors (e.g. responsible alcohol consumption and 
aspects of safe driving including child/booster 
seat and seatbelt use).29 These previous reviews 
began to advance society’s understanding of the 
extent of this public health problem in Canada 
and additionally provided hopeful evidence 
that there are ways to effectively diminish the 
magnitude of the problem. However, important 
contributions notwithstanding, the review by 
Megan Short et al. was limited in several ways. It 
did not include a meta‑analysis, and its narrative 
findings did not account for potential confounds. 
For example, age is a fundamental covariate that 
should be accounted for in any study of health or 
healthcare, and it was not always included. There 
seemed to have been little collaboration between 
researchers and Indigenous community‑based 
stakeholders.

Researchers have suggested that future 
research should incorporate social factors such 
as mores related to community attitudes towards 
safe versus reckless driving. We concur but would 
suggest additional foci on geo‑structural factors 
related to physical and economic environments. 
This study will update and extend the previous 
systematic review,3 adding a meta‑analytic 
component that, at minimum, accounts for age in 
addition to primary study sample sizes. It will also 
explore the independent effects of geo‑structurally 
vulnerable places where Indigenous Peoples tend 
to live on‑reserve, in small urban or rural places, 
or relatively impoverished communities.

METHODS

Study selection

The following research literature databases were 
searched: Cumulative Index of Nursing and Allied 
Health Literature Complete, First Nations Periodical 
Index, Google Scholar, HealthSTAR, Indigenous Peoples 
of North America, Indigenous Studies Portal, Medline via 
PubMed, Mètis Voyageur, ProQuest Dissertations and 
Theses Global, PsycINFO, Social Services Abstracts, 
Social Work Abstracts, Sociological Abstracts and the 
Web of Science: Conference Proceedings Citation Index. 

Published peer‑reviewed and gray, unreviewed 
and unpublished sampling frames were searched 
to guard against publication bias.30,31

Article titles or abstracts were searched with 
this broad keyword search scheme:  (Indigenous 
or Aboriginal or First Nations or Inuit or 
Métis) and  (mortality or morbidity or injury 
or hospitalisation or emergency department or 
trauma or potential years of life lost). Searches 
were then triangulated with the following full text 
search scheme: (motor vehicle or car or automobile 
or traffic or road) and  (crash or collision or 
accident). Eligible studies had to meet these 
inclusion criteria:  (1) conducted in Canada,  (2) 
used a longitudinal cohort design, (3) compared an 
Indigenous with a non‑Indigenous group and (4) 
mortality or morbidity rates were, at minimum, 
age‑standardised. Studies that did not report 
results in enough detail to calculate an effect size 
metric were excluded. Bibliographies and authors 
of retrieved studies were snowball‑searched for 
additional eligible studies. The study selection 
process, cross‑validated by 2 reviewers, identified 
11 relevant studies for this meta‑analysis.4,13,32‑42

Meta‑analysis

This meta‑analysis observed random effects on 
discrete outcomes.41‑46 The unit of analysis was the 
unique hypothesis test. Between‑ethnocultural 
group comparisons were observed for mortal 
or morbid outcomes. These were treated as 
independent hypotheses. Each study could 
contribute only once to each hypothesis test. 
If a primary study provided multiple outcomes 
related to the same hypothesis, the estimated 
ethnocultural‑outcome association was pooled so 
that that study would contribute only one data 
point for that hypothesis test.

Mortality or morbidity rate ratios that were 
at least age‑standardised, estimated primary 
study RRs. Natural logarithms of study RRs 
were weighted by their inverse variances, 
computed from standard errors  (1/SE2) so that 
larger, more precise studies carried more weight. 
Standard errors were estimated from study 
statistics, generally from reported 95% confidence 
intervals  (CIs). Such precision‑weighted effects 
were then pooled within domains of interest 
using weighted regression models. Pooled RRs 
within 95% CIs were calculated from regression 
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statistics, as were tests of heterogeneity (χ2) and 
meta‑analytic‑between‑group comparisons  (z). 
All statistical significance decisions were made 
at the α criterion of 0.05, and RRs greater than 
1.00 indicated greater mortalities and morbidities 
among Indigenous Peoples. All authors agreed on  
data extraction from each study. Subsequently, 
the meta‑analysis was completed by the third 
author. It was then cross‑validated by the first two 
authors. On cross‑validation, there was 90.9% 
agreement among the analysts. Consensus was 
reached through discussion.

The following hypotheses were tested. 
First, compared to non‑Indigenous Canadians, 
Indigenous Peoples have significantly greater 
mortality after MVCs. Second, Indigenous 
Peoples have significantly more prevalent 
serious injuries after MVCs. Third and fourth, 
Indigenous disadvantages, mortal and morbid, 
are greater in geo‑structurally vulnerable places 
where transportation and healthcare structures 

may be inadequately resourced. When possible, 
we explored the potential moderating influence of 
other available personal, contextual and research 
design characteristics of the primary studies and 
their participants.

RESULTS

Sample description

Descriptive characteristics and mortality or 
morbidity outcomes of the 11 studies retrieved 
for this meta‑analysis are, respectively, displayed 
in Tables  1 and 2. Published between 2010 and 
2019, 5 sampled Canadian national and 6 sampled 
provincial populations of Indigenous Peoples 
and non‑Indigenous Peoples between 1990 
and 2015: British Columbia  (3), Alberta  (2), 
Newfoundland and Labrador  (1). The majority 
did not disaggregate the experiences of diverse 
Indigenous Peoples across Canada, while 

Table 1: Description and outcomes of studies included in the meta‑analysis: Indigenous versus non‑Indigenous motor vehicle 

collision‑related mortality

Reference Populations 
Places 
Cohort years

Research design 
Sampling frame 
Analytic samples 
Covariate adjustmentsa

Outcomes risk ratiosb 
(95% CI)

Tjepkema et al., 
2010

Aboriginal and non‑Aboriginal

25 or older

Urban Canada

1991 to 2001

Prospective cohort Canadian Mortality 
Database and Census

16,300 and 2,062,700

Age, gender and metro versus small urban

Mortality

RR=3.75 (3.27‑4.29)

RRwomen=4.13 (2.46‑6.93)

RRmen=3.51 (2.32‑5.32)
Tjepkema et al., 
2011a

Métis, non‑Status Indians and 
non‑Aboriginal

25 to 74 years of age

Canada

1991 to 2001

Prospective cohort Canadian Mortality 
Database and Census

11,600, 5400 and 2,475,700

Age and gender

Person‑years of life lost

RR=2.75 (2.54‑2.98)

RRwomen=1.79 (1.31‑2.43)

RRmen=3.42 (2.75‑4.24)

Tjepkema et al., 
2011b

Status Indians and non‑aboriginal

25 to 74 years of age

Canada

1991 to 2001

Prospective cohort Canadian Mortality 
Database and Census

55,600 and 2,475,700

Age and gender

Person‑years of life lost

RR=4.04 (3.68‑4.44)

RRon‑reserve=4.53 (4.07‑5.05)

RRoff‑reserve=2.78 (2.34‑3.31)
Yacoub, 2012 First Nations and non‑First Nations

All ages

Alberta

2000 to 2009

Retrospective cohort Alberta Death File, 
FN Mortality

Database and Census: 355 and 3461

Age

Mortality

RR=3.76 (1.70‑8.32)

BC coroners 
service and first 
nations health 
authority death 
review panel, 2017

First Nations and non‑First Nations

15 to 24 years of age

British Columbia

2010 to 2015

Retrospective cohort BC Coroners 
Service and First Nations

Health Authority: 95 and 1115

Age

Mortality

RR=2.38 (1.02‑5.57)

aPotential confounds that were accounted for by sample restriction, matching, regression modeling or direct standardisation, bRisk ratios were adjusted 
in regressions or directly standardised. Risk ratios greater than 1.00 indicate greater Indigenous mortality. BC: British Columbia, CI: Confidence interval, 
FN: First Nations, RR: Rate ratio
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5 observed the unique experiences of First 
Nations  (3) or Métis  (2) People. Overall, these 
studies seemed representative of Canadians of all 
ages: All ages (4), adults 20–25 or older (4) infants 
to 19‑year‑old youths (2) and youths to emergent 
adults 15–24 (1).

The 11 studies were all population‑based, 
cohort studies, 8 retrospective or historical, and 
3 prospective. Moreover, with the exception of 
2 studies that had fewer than 100 Indigenous 
participants, these were quite large, statistically 
powerful investigations. In aggregate, more 
than eight million people participated, however, 

Indigenous samples  (range  =  72–55,600, 
median = 4225) were markedly smaller than the 
non‑Indigenous ones  (range  =  1115–2,475,700, 
median  =  262,819). Consistent with inclusion 
criterion, all of the studies at least accounted 
for age in their multivariable analyses, 3 for age 
alone, 5 for age and gender, while 3 accounted for 
an additional covariate. Two of the studies were 
government‑based reports while the remainder 
were peer‑reviewed articles  (2 had initially 
been released as grey documents). A  total of 23 
independent study results were included in our 
meta‑analysis. The description of the 23 outcomes 

Table 2: Description and outcomes of studies included in the meta‑analysis: Indigenous versus non‑Indigenous motor vehicle 

collision‑related morbidity

Reference Populations 
Places 
Cohort years

Research design 
Sampling frame 
Analytic samples 
Covariate adjustmentsa

Outcomes risk 
ratiosb (95% CI)

Alaghehbandan 
et al., 2010

Aboriginal and non‑Aboriginal

New‑born to 19 years of age

Newfoundland and Labrador

1995 to 2001

Retrospective cohort Hospital Discharge 
Database and Census

72 and 2032

Age and gender

Hospitalisations

RR=1.71 (1.54‑1.91)

RRpassenger=1.75 (1.30‑2.34)

RRpedestrian=1.65 (1.12‑2.44)
George et al., 
2015

Aboriginal and General Population

All ages

British Columbia

1991 to 2010

Retrospective cohorts

Population Data BC and Census

585 and 6756

Age, gender and HSDA

Hospitalisations

RR=2.84 (2.78‑2.89)

RR1991=2.89 (2.74‑3.07)

RR2010=1.45 (1.06‑1.87)
Brussoni et al., 
2018

Aboriginal and General Population

All ages

British Columbia

1991 to 2010

Retrospective cohort

BC Health Insurance Registry and Census

12,683 and 262,819

Age, gender and HSDA

Hospitalisations

RR=1.89 (1.85‑1.94)

RRwomen=2.13 (2.03‑2.24)

RRmen=1.69 (1.63‑1.75)

RRnon‑metro=2.71 (2.61‑2.82)

RRmetro=1.73 (1.63‑1.84)

RRon‑reserve=2.00 (1.93‑2.07)

RRoff‑reserve=1.77 (1.71‑1.83)
Oliver and 
Kohen, 2012

Aboriginal and non‑Aboriginalc

New‑born to 19 years of age

Canada (not Quebec)

2001 to 2006

Retrospective cohort Hospital Morbidity 
Database and Census

944 and 12,898

Age and gender

Hospitalisations

RR=2.42 (2.30‑2.55)

RRwomen=2.82 (2.54‑3.14)

RRmen=2.22 (2.02‑2.43)
Finès et al., 2013 Aboriginal and non‑Aboriginalc

20 or older

Canada (not Quebec)

2004 to 2010

Retrospective cohort Discharge Abstract 
Database and Census

26,000 and 704,000

Age and gender

Hospitalisations

RR=2.92 (2.90‑2.95)

RRwomen=3.42 (3.36‑3.49)

RRmen=2.50 (2.46‑2.54)
Sanchez‑Ramirez 
et al., 2019

Métis and General Population

All ages

Alberta

2013

Retrospective cohort Alberta Health 
Insurance Registry and Métis

Nation of Alberta: 4225 and 518,592

Age

Emergency department 
visits

RR=1.44 (1.09‑1.90)

aPotential confounds that were accounted for by sample restriction, matching, regression modeling or direct standardisation, bRisk ratios were adjusted in 
regressions or directly standardised. Risk ratios >1.00 indicate greater Indigenous mortality, cDA‑based ecological analysis: DAs with 33% or more Aboriginal 
Peoples compared to DAs with fewer aboriginal peoples (respectively, 77.0% aboriginals and 2.8% aboriginals). DAs: Dissemination area, BC: British Columbia, 
CI: Confidence interval, FN: First Nations, HSDA: Health service delivery area, RR: Rate ratio
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were all statistically and practically significant 
and in the direction of hypothesis support, that is, 
Indigenous disadvantages.

Meta‑analytic findings

The overall pooled RR of dying in a MVC 
among Indigenous Peoples in Canada was 
huge. Compared with their otherwise similar 
non‑Indigenous counterparts, Indigenous 
victims were more than 3  times as likely to die; 
RR = 3.40 (95% CI 2.68, 4.31). The Indigenous 
risk of injury, typically serious injuries requiring 
hospitalisation, was also quite large, representing 
a two‑fold greater risk among Indigenous victims: 
RR  =  2.18  (95% CI 1.82, 2.61). These pooled 
mortality and morbidity RR estimates differed 
significantly  (z  =  18.02, P  <  0.05) so they were 
meta‑analysed separately.

Mortality

Table 1 displays primary study and meta‑analytic 
findings related to mortality. First, the mortality 
outcomes were observed to be significantly 
heterogeneous  (χ2[4] = 41.92, P  <  0.05) 
warranting the testing of their moderation, 
centrally by place. Second, one study allowed 
for the testing of the geo‑structural vulnerability 
hypothesis. As hypothesised, Indigenous risks 
were significantly and substantially larger 
on‑reserve (RR = 4.53 [95% CI 4.07, 5.05]) than 
off‑reserve  (RR  =  2.78  [95% CI 2.34, 3.31]), 
z  =  6.53, P  <  0.05. Third, consistent with much 
previous research, men  (RR  =  3.44  [95% CI 
3.16, 3.75]) were at significantly greater risk 
than women  (RR  =  2.28  [95% CI 2.19, 2.56]), 
z  =  5.60, P  <  0.05. Fourth and finally, RRs did 
not change significantly over time nor did any 
other participant, contextual, or research design 
characteristic significantly predict mortality risk.

Morbidity

Table 2 displays primary study and meta‑analytic 
findings related to morbidity. Injury outcomes were 
also observed to be significantly heterogeneous 
(χ2[5] =1,030.67, P  <  0.05). Again, one study 
allowed for the testing of the geo‑structural 
vulnerability hypothesis, but this time in two 
ways. As hypothesised, Indigenous risks were 

again significantly larger on‑reserve (RR  =  2.00 
[95% CI 1.93, 2.07]) than off‑reserve (RR = 1.77 
[95% CI 1.71, 1.83]), z  =  8.66, P  <  0.05. 
Indigenous risks were also significantly larger in 
non‑metropolitan (RR = 2.71 [95% CI 2.61, 2.82]) 
than in metropolitan areas (RR = 1.73 [95% CI 1.63, 
1.84]), z = 31.83, P < 0.05. Counter‑hypothetically, 
women (RR = 2.70 [95% CI 2.66, 2.74]) seemed 
to be at significantly greater risk of serious injury 
than men  (RR  =  2.07  [95% CI 2.05, 2.10]), 
z = 28.11, P < 0.05. Though one study in British 
Columbia suggested diminishing risks,36 the 
overall pooled RR risk did not change significantly 
over time. Finally, only one study disaggregated 
RRs by passengers or pedestrians. Their risks 
did not differ significantly: RRpassengers = 1.75 (95% 
CI 1.30, 2.34) versus RRpedestrians = 1.65 (95% CI 
1.12, 2.44), z = 0.52, P = 0.61. No other personal, 
contextual or research design characteristic 
significantly predicted morbid risks.

Adjunct findings

Six predominantly ecological studies, 3 included 
in this meta‑analysis along with 3 related 
studies, provided interpretive adjuncts.4,37‑39,47,48 
Using multivariable regression models and 
related statistical techniques, they endeavoured 
to advance the understanding of how lack 
of community‑level resources may explain 
Indigenous disadvantages, especially in rural 
and remote places. Substantial proportions 
(33%–90%) of the MVC‑related injury and 
mortality rate differences between Indigenous 
Peoples and non‑Indigenous Peoples could be 
explained by community‑level socioeconomic 
factors. A  case–control study of MVC‑related 
injuries on‑  or off‑reserve in Saskatchewan 
was particularly instructive.47 It found greater 
on‑reserve risks could be substantially explained 
by personal and community‑level socioeconomic 
factors. For example, factors such as having a very 
old car and poor road conditions were extremely 
predictive of serious injury, ranging from RRs of 
2.50 to greater than 6.00, community‑level risks 
being consistently larger than personal ones. 
Such may reflect transportation infrastructural 
resources in Indigenous communities and a lack 
of related resources necessary to adequately treat 
the roads, particularly in the wintertime. Finally, 
Haas’s dissertation study additionally implicated 
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healthcare infrastructure inadequacies in remote 
northern places.48

DISCUSSION

Our research cross‑validated the most important 
finding of Short et al.’s previous systematic review 
of the relative risks of serious injuries and deaths 
post‑MVCs among Indigenous Peoples in Canada.3 
They roughly estimated that Indigenous Peoples 
experience twice the risk of their non‑Indigenous 
counterparts. The pooled estimates of this, more 
controlled, meta‑analytic review concurred, but 
further suggested that the previous risk estimates 
were probably underestimates. We estimated 
that Indigenous Peoples in Canada were twice as 
likely as non‑Indigenous Peoples to be seriously 
injured and 3–4  times as likely to die in MVCs. 
The outcomes of the investigations pooled in our 
updated review also strongly suggested that these 
profound Indigenous disadvantages have been 
longstanding, not having changed significantly 
over the past generational timeframe. Our review 
also aimed to build upon the previous review’s 
emphasised person‑level risks by incorporating 
geo‑structural risk factors. Indigenous risks 
were observed to be even greater on‑reserves 
in rural and remote places across Canada. 
Consistent with a contemporaneous systematic 
review of USA‑based primary studies and a 
British Columbia‑based ecological study, another 
structure of society, the potentially inadequately 
engineered or treated system of highways and 
roads in geographically vulnerable places was 
implicated.5,49 Our results were consistent with 
those of Haas’s Ontario‑based dissertation study 
and a national study of remoteness in Canada,48,50 
indicting another structure of Canadian 
society  –  an inadequately resourced system of 
urgent triage/transport/trauma‑care in such 
remote places.

Limitations and future research 
recommendations

As the overall pooled results related to the much 
greater incidence of MVC‑related injuries and 
deaths among Indigenous Peoples were based 
upon the experiences of over  8 million people 
with the predominant retrospective cohorts 
systematically replicated by 3 prospective 

cohorts, we have great confidence in the validity 
of those estimates. For a number of reasons, 
though our results about potentially important 
moderations of those overall effects inspired less 
confidence and so were more tentative. First, the 
meta‑analysis result of greater community‑level 
risks experienced by Indigenous Peoples, 
on‑reserves or in isolated rural and remote places, 
was based upon only three study outcomes. 
Second, the inference that community‑level 
socioeconomic measures tell us more about 
community resources than personal resources was 
based upon a small number of ecological studies. 
Although the construct and predictive validities 
of such expansive geographical measures in 
Canada’s remote reserves have been suggested, 
they have not yet been confidently clarified.24,25 
Finally, we had originally hoped to be able to 
advance an understanding of the potentially 
distinct experiences of diverse Indigenous groups 
in Canada. Unfortunately, we were unable to do 
so for lack of meta‑analytic power.

Future research teams should consider the 
following. First, the few existing tests of the 
effects of geo‑structural factors by comparing 
reserves and other geographically vulnerable 
places ought to be systematically replicated across 
the provinces and territories. Second, validating 
studies of community‑level ecological measures, 
especially in Canada’s most isolated places, would 
help solidify geo‑structural inferences, that is, that 
it is primarily the structures of society that are 
implicated here. Towards this end, mixed‑methods 
investigations might augment administrative 
databases. For example, photovoice‑like 
methods might be used to learn more about 
MVC scenes.51 Alternatively, the addition of 
sentinel quantitative measures may go a long way 
towards solidifying this field’s knowledge about 
the effects of remoteness, for example: distances 
and/or delay times between residences, crash 
sites and trauma centres. Third, the experiences 
of distinct Indigenous communities and their 
people ought to be disaggregated in analyses 
and reporting. Fourth, we echo Short et  al.’s  
suggestion that researchers in this field must 
work closely, indeed ‘collaborate’ with Indigenous 
communities.3 Such involvement throughout 
the research project, from idea generation to 
dissemination of findings, is bound to produce 
results that are more face valid and so practically 
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useful to Indigenous communities as well as to 
scholarly and non‑Indigenous decision‑making 
communities.52,53 At last, to address this health 
disparity, it is of great importance to consult with 
Indigenous communities and ensure all healthcare 
professionals are trained in cultural competency, 
as recommended by the Truth and Reconciliation 
Commission of Canada.23 The hope is to mitigate 
MVC injuries and deaths that affect Indigenous 
Peoples by providing healthcare resources.

CONCLUSION

This meta‑analysis affirmed a previous systematic 
review’s concerns that Indigenous Peoples in 
Canada are much more likely than non‑Indigenous 
Peoples to be seriously injured and die in MVCs. 
It also observed that Indigenous risks seem to be 
significantly greater on‑reserves and in rural and 
remote places. Such places may lack community 
resources, including fewer transportation and 
healthcare infrastructural investments, resulting 
in poorer road conditions and longer delays 
to trauma care. Canada’s system of highways 
and roadways and its remote healthcare system 
represent legitimate policy targets to solve this 
public health problem.
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Original Article

Northern Ontario’s Obstetrical 
Services in 2020: A developing rural 
maternity care desert

Abstract
Introduction: Rural maternity care services matter. Obstetrical care in rural 
Canada has seen concerning trends of service closures and decreasing numbers of 
family physicians who predominantly provide this service. Such reductions have 
been shown to have a serious impact on maternal/foetal well‑being.
Methods: This study investigated the present state of obstetrical services in 
Northern Ontario, comparing results to those of the last similar survey in 1999. All 
40 Northern Ontario communities with hospitals were surveyed, as were the 16 
midwife practices in the region.
Results: Of the  35 rural and 5 urban hospitals surveyed, the number not offering 
obstetrical care has risen from 37.5% in 1999 to 60% in 2020, with all the closures 
having been rural sites. There have been no re‑openings of obstetrics in hospitals 
that did not offer obstetrics in 1999. Women in the 9 communities  that had offered 
maternity services in 1999, but no longer do in 2020, now travel an average of 
over 1.5 h to access these services. In those communities that continue obstetrics, 
but stopped offering caesarean sections, women now travel 2.5 h for this surgery. 
Although the total number of general physicians remains at the 1999 level, the num‑
ber offering intrapartum care has dropped by 65% in urban centres and by 49% in 
rural ones still providing maternity care.
Conclusions: Like much of the rural United States, rural Northern Ontario is well 
on its way to becoming a maternity care desert. As proven in Southern Australia, 
supportive government policies and programmes should be established and 
education reform enacted to reverse this concerning trend.

Keywords: Midwifery, obstetrics and gynaecology, patient oriented 
research, primary care, rural health and medicine

Introduction: Les services de maternité en région rurale comptent. On observe une 
tendance préoccupante de fermeture des services d’obstétriques et de réduction du 
nombre de médecins de famille qui offrent surtout des soins obstétriques dans les 
régions rurales du Canada. Ces réductions ont montré avoir un impact grave sur le 
bien‑être de la mère et du fœtus.  
Méthodes: Cette étude s’est penchée sur l’état actuel des services d’obstétriques au 
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INTRODUCTION

Rural maternity care matters. The loss of 
obstetrical services can intensify health disparities 
in rural Canada, given its massive geographic area 
and low population density.1 In rural Canada, 
obstetrical care is provided predominantly 
by family physicians,2 though the percentage 
attending deliveries has dropped from 68% in 
1983, to 10.% in 2010.3 Over the past 15  years, 
small volume maternity programmes have seen 
closures in rural Canada and centralisation to 
urban areas,4‑6 often with local rural emergency 
departments, anaesthesia and general surgery 
closing as well.7 This amplifies the breakdown 
of maternity services,7 eroding the social and 
economic fabric of rural communities.6

Rural obstetrical service closure is a widespread 
issue affecting many other affluent countries such 
as Australia,8 France,9 Britain10 and the United 
States.11 This trend is occurring despite the fact 
that such resource‑rich countries maintain high 
quality outcomes in small, low‑volume  obstetrical 
facilities12 as well as in those without caesarean 
section capability.13

Rural parturient women without local 
obstetrics have to travel for even basic procedural 
maternity care services4,14 and, in many cases, 
need to relocate to another community while 
awaiting delivery. Those who travel for more 
than 1 h for obstetrical care are at a seven times 
higher likelihood of psychological distress and 

anxiety as compared to women with local access.15 
Having to leave their communities weeks before 
they are expecting is traumatic, isolating, socially 
disrupting and compromises their continuity 
of care.5,7 Rural women and families also incur 
costs associated with travel, accommodation and 
childcare, as well as lost wages.4,6 Lack of local 
obstetrical services has been linked to an increase  
in perinatal mortality4 and longer travel times to 
access maternity care has been associated with a 
higher neonatal mortality.16

Midwifery has the potential to reduce health 
system opportunity costs, as well as incorporate 
task shifting and resource reallocation in rural 
Ontario.17 Midwifery has been a regulated health 
profession in Ontario since 1994, and has seen 
its birth attendance surge from 8000 in 2003 to 
22,000 in 2013.17 As of 2018, Ontario had 963 
registered midwives and 105 midwifery practices 
serving 239 communities.18

Our present study surveys hospital‑based 
obstetrics, in 40 Northern Ontario communities, 
as a follow‑up to Hutten‑Czapski’s study19 in 1999 
which found a 500% increase in hospitals not 
offering obstetrical services as compared to1981.20 
In addition, information has been collected on the 16 
midwifery practices in Northern Ontario (French 
River and north). This supports our goals of 
ascertaining the current labour and delivery 
services in Northern Ontario and to contrast and 
compare the involved health human resource, as 
well as the service availability, to that of 1999.

nord de l’Ontario, et a comparé ses résultats à ceux de la dernière enquête semblable réalisée en 1999. Les 
40 communautés du nord de l’Ontario dotées d’un hôpital ont été incluses dans l’enquête, tout comme les 16 
pratiques de sages‑femmes de la région. Résultats: Sur les 35 hôpitaux ruraux et les 5 hôpitaux urbains inter‑
rogés, le nombre qui n’offrait pas de soins obstétriques est passé de 37,5 % en 1999 à 60 % en 2020, et toutes les 
fermetures ont eu lieu dans des centres ruraux. Aucun hôpital sans soins obstétriques en 1999 n’avait ouvert 
un service en 2020. Les femmes des 9 communautés qui offraient des services de maternité en 1999, mais pas 
en 2020, doivent maintenant faire 1,5 heure de route en moyenne pour accéder à ces services. Dans les commu‑
nautés qui offrent toujours des services d’obstétrique, mais ne réalisent plus de césariennes, les femmes doivent 
maintenant faire 2,5 heures de route pour recevoir cette intervention. Même si le nombre total de généralistes 
demeure le même qu’en 1999, le nombre qui offre des soins périnataux a chuté de 65 % dans les centres urbains 
et de 49 % dans les centres ruraux qui offrent toujours des soins de maternité. 
Conclusion: Tout comme dans la majorité des régions rurales des États‑Unis, les soins de maternité dans 
les régions rurales du nord de l’Ontario brilleront sous peu par leur absence. Comme l’a démontré le sud de 
l’Australie, des politiques et programmes de soutien gouvernemental doivent être mis sur pied et une réforme 
de l’éducation doit être mise de l’avant pour inverser cette tendance préoccupante.  

Mots‑clés: Soins primaires, première ligne, sage‑femme, obstétriques et gynécologie, recherche axée sur les 
patients, santé et médecine rurale
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METHODS

We modelled the survey after that of 
Hutten‑Czapski (1999)19 which had been 
pilot‑tested in his study. Between May 12, 
2020 and June 12, 2020, a telephone survey of 
all community hospitals in Northern Ontario, 
including one community which was missed in 
the 1999 survey, was conducted. Initial hospital 
contact was made through the switchboard 
operator who received a semi‑structured 
questionnaire. The switchboard operator was 
asked how many GPs were on staff and whether 
their hospital offered obstetrical services. 
If obstetrical services were unavailable, the 
switchboard operator was asked where the 
nearest maternity centre was and what the land 
transfer time was to get there. These times were 
later verified by using Google Maps. If obstetrical 
services were available, the call was transferred 
to the maternity ward charge nurse. The nurse 
then received a semi‑structured questionnaire 
that asked for such information as how many 
of the hospital’s GPs attended deliveries and 
whether caesarean sections were performed 
locally. If obstetrical services were offered and no 
caesarean sections were done, the road distance 
to the nearest centre with caesarean‑section 
capability was recorded and later verified by 
Google Maps. If the respondent did not know 
the answers, the call was forwarded until 
someone in their institution with this knowledge 
was reached.

Midwifery services were also surveyed. All 
Northern Ontario Midwifery practices were 
identified using the Association of Ontario 
Midwives’ (AOM) search directory. Each practice 
in Northern Ontario was called and questions 
were answered by the midwives themselves. All 
practices were asked questions from the same 
semi‑structured questionnaire to understand their 
practice characteristics as well as their service 
area. This questionnaire was pilot‑tested with 
three midwives before use. The data provided 
was cross‑referenced against data the hospitals 
provided.

All surveys of both hospitals and midwives 
were carried out by the same member of the 
research team.

The original data set from Hutten‑Czapski’s 
1999 study19 was used to determine changes 

between 2020 and 1999. As one community was 
included in the 2020 study that was not in the 1999 
study, it was possible to retrospectively determine 
the 1999 level of obstetrical service and distances 
to obstetrical and caesarean sections. This was 
added to the data for 1999, but the number 
of general practitioners and number offering 
obstetrical services could not be determined.

Travel time to the nearest obstetrical and/
or caesarean section services was determined 
using Google maps driving times between the 
communities for all communities except for 
Moosonee, which does not have road access. For 
this community, travel time was determined by 
average flying time. We considered travel time to 
be zero for patients in communities offering the 
services.

Validation of data obtained by hospital survey 
was done with cross reference to the Canadian 
Institute of Health Information  (CIHI) and 
Statistics Canada data on the number of deliveries 
in 2019 occurring in the communities we found to 
be offering obstetrical services.

Statistical analysis

The distribution of communities by the level 
of obstetrical services available was compared 
between 1999 and 2020 using Chi‑square 
analysis and t‑tests to test for differences 
between the proportions within each level. 
Differences in travel times and number of GPs 
providing obstetrical services were determined 
using matched pair t‑tests when all communities, 
or all rural communities, were included and sign 
rank Wilcoxon tests within smaller subgroups. 
Analysis of variance was used to test the difference 
between the means for distances travelled 
and number of GPs delivering by differences 
in obstetrical services offered between 1999 
and 2020  (never having obstetrical services, 
obstetrical services in 1999 only and obstetrical 
services in both 1999 and 2020). The community 
for which some data was missing was excluded 
from matched analysis of number of GPs and 
number of GPs delivering. Communities with a 
population of <30,000 were considered rural. All 
data analysis was completed using SPSS (IBM 
SPSS Statistics for Windows, version 25, IBM 
Corp., Armonk, N.Y., USA)  and considered 
significance as P < 0.05.
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Ethics

The Lakehead University Research Ethics Board 
decided that this study did not require formal 
research ethics approval as it involved interaction 
with individuals who were not the focus of the 
research to obtain information.

RESULTS

The communities surveyed represent all 35 
rural and 5 urban communities with hospitals 
in Northern Ontario. All 40 hospitals provided 
full responses to the survey. Of the 40 hospitals 
surveyed, the percentage not offering obstetrical 
care  (Level 0) has risen from 37.5% in 1999 to 
60% in 2020  [Table  1]. All the loss of obstetric 
services has been rural, with now 69% of the rural 
Northern Ontario communities with hospitals no 
longer providing these services. Table 1 describes 
the general characteristics of community hospitals 
by the level of obstetrical services offered and the 
changes noted. This includes a relative reduction 
of 57% in communities providing obstetrics with 
no local caesarean section capabilities (Level 1a) 
and a 71% relative reduction in communities 
with obstetrics supported by a local caesarean 
section service provided predominately by 
general surgeons  (Level 1c). We did not find 
any community that was providing  obstetrical 
services in 2020 that had not been doing so in 
1999.

Data provided by CIHI, as well as Statistics 
Canada, confirmed that the Northern Ontario 
communities, found to be providing obstetrical 
delivery services in 2020, had each carried out 
more than 5 deliveries in the last year. This 
external data helps confirm an active obstetrical 
programme in each of these communities.

For the 40 communities studied, the average 
distance travelled to access obstetrical services 
increased from 19  min in 1999 to 41  min in 
2020 (P = 0.004). Table 2 shows the travel time for 
the 35 rural communities, grouped based on their 
historic and present obstetrical service delivery. 
The average travel time to access caesarean‑section 
services, for the 40 hospitals studied, increased 
from 49 min in 1999 to 61 min in 2020 (P = 0.041). 
In the community that continues offering obstetrics 
but stopped offering C‑sections, patients must now 
travel 2.5 h for this surgery.

From 1999 to 2020, there has been a significant 
decrease in the average number of general 
physicians attending deliveries in the Northern 
Ontario communities surveyed [Table 3]. Urban 
communities have had an overall decrease of 65% 
in the average number of general practitioners 
providing this service per community, while 
rural communities have seen a decrease of 
49%  [Table  3]. These changes have occurred 
despite the overall average number of general 
physicians in  the Northern Ontario communities 
surveyed having been 14 in 1999 and 13  in 
2020 (P = 0.839).

Table 2: Current travel time from rural communities to obstetrical services

Obstetrics never 
offered

Obstetrics only in 
1999

Obstetrics in 1999 
and 2020

P

n Mean n Mean n Mean

Time travelled to obstetrics services (min) 15 49.33 9 97.78 11 0.00 0.000
Time travelled to C‑section services (min) 15 56.66 9 128.33 11 39.55 0.001

Table 1: Community numbers by obstetrics service provision

LOC Frequency (%) Mean 
difference (%)

P

1999 (n=40) 2020 (n=40)

Obstetrics service
0 (no obstetrics services) 15 (37.5) 24 (60.0) 22.5 <0.05
1a (low‑risk obstetrics services, no C‑sections) 7 (17.5) 3 (7.5) 10 ‑
1b (obstetrics+C‑section by general practitioner) 5 (12.5) 6 (15.0) 2.5 ‑
1c (obstetrics+C‑section by general surgeon) 7 (17.5) 2 (5.0) 12.5 ‑
2+ (obstetrics+C‑section by obstetrician‑gynecologist) 6 (15.0) 5 (12.5) 2.5 ‑

LOC: Level of care
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Fifteen of the 16 Midwifery practices in 
Northern Ontario responded to all questions 
from our survey. We were able to obtain the 
missing data from the non‑responding practice 
through  a combination of local hospital sources 
and the AOM. Overall, 50 midwives provide 
services to Northern Ontario within 16 practices. 
The mean annual deliveries reported attended by 
each practice was 92  (10–380). Neepeeshowan 
Midwives in Attawapiskat reported the lowest 
annual delivery numbers  (10) while Sudbury 
Community Midwives reported the highest (380). 
On average, reported home births made up 
29.3%  (5‑90%) of midwifery deliveries, with 
70.7%  (10‑95%) occurring in hospital settings. 
Manitoulin Midwifery reported the lowest hospital 
birth rate (10%) and Maternity Care Midwives in 
Thunder Bay reported the highest  (95%). Some 
practices limited home birth services to clients 
within a set distance of their practice within their 

catchment area; half of practices set a limit of 30 min 
travel time, 5/14 (35.7%) practices set a 60–75 min 
limit, and 2/14 (14.3%) practices had no travel limit 
within their catchment area [Figure 1]. Overall, the 
average time midwives will travel to provide home 
birth care is 50 min. Two midwifery practices, both 
in Thunder Bay, did not offer delivery services but 
provided prenatal and post‑natal care.

DISCUSSION

Grim news. In Northern Ontario, there are now 
fewer rural communities offering obstetrical 
services, longer travel times for rural women not 
able to access local obstetrical delivery services, 
or caesarean sections, and fewer doctors per 
community providing obstetrics. Large parts of 
Northern Ontario are becoming maternity care 
deserts.

In the United States, 34.6% of their counties 
have been defined as being maternity care 
deserts.21 These are broadly defined as not having 
hospitals or providers  providing obstetrical care. 
These, often rural, environments, with a lack of 
local obstetrical resources and greater travel time 
to access these services, are known to add duress 
to families and put women’s health at risk.15 
Similar maternity care deserts are developing in 
Northern Ontario and its population is likely to 
be experiencing the same health challenges.

Table 3: Average number of general practitioners providing 

obstetrics per community

1999 2020 Mean 
difference

Wilcoxon 
signed‑rank 

test (P)

All communities (n=16) 7.25 3.38 3.87 0.001
Rural communities (n=11) 7.45 3.82 3.636 0.007
Urban (n=5) 6.8 2.4 4.4 0.042

Figure 1: Northern Ontario Midwifery practices map.
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In Ontario, throughout the period of time 
encompassed by this study, there have always 
been obstetrical services for pregnant women. 
The defining question has always been how far 
do parturients need to travel? In the 21‑year 
period examined for the 40 communities, the 
average travel to obstetrical services has doubled 
(19–41 min) and there has been an increase to over 
an hour  (49–61  min) to access C‑sections. This 
continues the concerning trend of longer times to 
maternity care in the region. This deterioration is 
further accentuated in the subset of communities 
that lost obstetrical services in the interim, where 
women must now travel over  1.5  h to access 
maternity services and over  2  h to the nearest 
hospital with C‑section capability [Table  2]. 
These distance calculations do not incorporate all 
the other Northern Ontario rural communities 
which, not having hospitals, depend on their 
neighbouring communities offering obstetrics 
for their maternity care. Doing so would clearly 
worsen the overall access times. With Kornelson’s 
2011 paper15 establishing an hour of transit time 
to maternity services as being a threshold for 
increased risk to parturients, we then have more 
than a concerning trend in a substantial number 
of rural Northern Ontario communities. We have 
women and their infants at increased risk of poor 
outcomes.

Midwifery practices have become important in 
sharing the demand for obstetrical services, but 
they are not effective in reversing the maternity 
care deserts of Northern Ontario. For example, 
a pregnant woman living in Manitouwadge, a 
community without local hospital obstetrical 
services, but in the catchment area of the 
Thunder Bay midwifery groups, is required 
to travel 400  km to receive service from a 
midwife. In Ontario, Midwifery practices have 
catchment areas specifically defined by their 
contractual agreements with government. The 
individual Midwifery practices then decide on the 
geographic limits of their home birthing services 
based on reasonable travel time to a hospital with 
obstetrical services [Figure 1]. The predominant 
Midwifery practice model in Northern Ontario 
is still anchored to the geographic presence of 
hospitals providing obstetrical services, effectively 
limiting their impact on rural regions.

Over 20 years ago Dr. Hutten‑Czapski asked 
for educational action to ‘strengthen programmes 

to provide family practice trainees with the 
skills and attitudes that they need to practise  
obstetrics in rural Canada in hopes of changing 
the ongoing trend he found of rural Northern 
Ontario hospitals closing obstetrical services.19 
As determined by this present study, the trend 
has not abated. In the intervening years, the 
Northern Ontario School of Medicine (NOSM) 
has been created with the social accountability 
mandate of meeting the needs of its Northern 
communities and the potential to help reverse this 
concerning trend. It can be done, and at least one 
path forward has already demonstrated success. 
In 2007, a potential crisis in rural obstetrics was 
detected in Southern Australia with a looming 
shortage of general practitioners providing rural 
maternity care. Factors contributing to this 
impending shortage were determined  to be the 
rise of specialisation, centralisation of services, 
concerns regarding indemnity and litigation, rural 
work and difficulty maintaining competence.22 
Understanding these underpinnings of the threat 
spurred the development of a comprehensive 
training and support programme which propelled 
the recovery of maternity services in that region 
and reversed the trend of service closures.22 
Educational evolution as well as novel government 
initiatives to appropriately fund and support 
general practitioners providing obstetrical care 
were instrumental in its success.

Attempting to determine root causes of 
Northern Ontario’s obstetrical challenges lead to 
hypothesising on the data this study has found. 
For example, is the decline seen of Level 1c 
hospitals (those with general surgeons performing 
the majority of C‑sections) due to a change in 
the curriculum of general surgery residencies, 
as  C‑section competency is no longer required? 
Is the decline of Level 1a hospitals  (those with 
obstetrical services, but no C‑section capability) 
due to the perceived risk of this service by 
providers even when the data shows that such 
service provision is safe?13 Establishing the 
particular factors that have led to the maternity 
care service closures, as well as examining the 
impact of these closures on the health of the 
resident population would be important next 
steps in further understanding the issue and 
informing region‑specific solutions.

The state of maternity care in Northern 
Ontario points to the urgent need to reverse the 
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ongoing trend of service closures. With presently 
only 11 northern rural hospitals continuing 
maternity services and an average of <4 physicians 
providing deliveries per site, rural obstetrics is at 
risk as is our ability to educate the next generation 
of rural maternity care providers.

Leadership in education is needed for 
nursing, midwifery and family physician 
obstetrical skills development, as well as for 
surgical caesarean training programmes for both 
family doctors and general surgeons, to ensure 
that not only the basic skills are taught but also 
that learners are given opportunities to develop 
the attitudes and confidence needed to practise 
them in rural settings. However, this will not 
suffice. Sustainable rural maternity care requires 
much more than adequately trained providers. 
To flourish, it needs to be supported by a 
complex healthcare ecosystem that recognises its 
importance.

Leadership in Government is needed at all levels 
to develop the appropriate policies and deliver the 
dedicated health‑care dollars to maintain rural 
maternity care services. Rural hospitals need to be 
expressly funded to provide this service for their 
communities. Specialist‑focused, tertiary care 
referral centres need to provide neighbouring 
rural obstetrical programmes with seamless, 
dedicated clinical support, as well as collaborate 
in the delivery of the continuing education they 
require.

Leadership in advocacy of rural maternity 
care in Canada, such as by the Society of Rural 
Physicians of Canada, needs to continue to 
remind policy makers that the trend of maternity 
care service closures continues and that service 
collapse will have large negative impacts that will 
be difficult to reverse.

Strengths and Limitations

While this study has limitations in that it relies 
on self‑reporting, potentially resulting in some 
inaccuracies, it does represent all the hospitals in 
Northern Ontario with a complete response rate 
and a similarly comprehensive survey of regional 
Midwifery practices with only one small practice 
not responding.   The results reported herein may 
not have application beyond our study area, but 
they do appear to reflect the trends for access to 
rural obstetrics seen elsewhere. 

CONCLUSION

Since 1981 Northern Ontario has had 40 years 
of wandering in an increasingly consolidated 
maternity care desert. Rural women and their 
families need support to lead us out.
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INTRODUCTION

Rickets is a bone demineralising 
disease secondary to Vitamin D, 
calcium and/or phosphate deficiency, 
resulting in clinically significant 
skeletal and systemic permanent 
morbidities.1 Vitamin D deficiency 
rickets is the most common 
preventable metabolic bone disease in 
children worldwide,1 with nutritional 
Vitamin D deficiency being the most 
common cause. Other less common 
aetiologies relate to disorders in the 
renal, hepatic or intestinal systems.1 
Nutritional rickets has not been 
eradicated from Canada. In a national 
survey of Canadian paediatricians, 
the annual incidence of nutritional 
rickets was estimated at 2.9  cases 
per 100,000 in children younger than 
3  years.2 The mean age at diagnosis 
in Canada is 1.4  years, and the vast 
majority of the patients are exclusively 
breast‑fed and of darker skin. 
Recent immigrants and Indigenous 
Canadians are also at a higher 
risk of the disease.2 The incidence 
of nutritional rickets increases 
significantly for Indigenous children. 
Between 2001 and 2010, there were 
4.2 cases per 100,000.3 The Canadian 
Paediatric Society recommends 
Vitamin D supplementation of 
400 IU/day for all infants during their 

1st year, increasing to 800 IU/day for 
Northern Indigenous communities 
during winter.4

Certain findings on the physical 
examination  [Table  1] could suggest 
the diagnosis of rickets. Furthermore, 
paediatric visits that entail plain 
radiographs are common, including 
limb radiographs in trauma and 
chest radiographs for respiratory 
symptoms. Rural family and 
emergency physicians are usually the 
first to interpret plain X‑rays, and the 
patient departs before the radiologist 
interpretation report becomes 
available.5 In rickets, osteopaenia and 
pathological fractures are common 
due to bone demineralisation.1 In 
addition, there are several distinctive 
radiological signs of rickets [Table 2]. 
Because of the rapid growth 
of the epiphysis, in the form of 
rarefaction of the provisional zone 
of calcification with the widening of 
epiphysis–diaphysis distance, rickets 
most commonly begins at the distal 
ends of long bones.6 Infants are more 
likely to get chest radiography, rather 
than limb; thus, the early signs of 
rickets can be observed in the humeral 
head.6

Rural physicians could initiate 
treatment upon the initial diagnosis by 
recommending parents increase their 
child’s intake of high‑Vitamin D food, 
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such as fatty fish, increased sunlight exposure and 
Vitamin D supplementation. All patients suspected 
to have rickets should be referred to a paediatric 
tertiary care centre for a further work‑up to rule 
out less common causes of rickets. In addition, 
because of the low impact needed to induce 
fracture in rachitic bones, pathological fractures 
could be mistakenly reported as non‑accidental 
fractures due to child abuse or neglect.

CASE HISTORY

A previously healthy 17‑month‑old Canadian 
boy  of South‑Asian descent was brought into 
the emergency department of a rural hospital by 
his parents after sustaining a minor injury. His 
parents stated that he fell from standing while he 
was trying to reach a toy on the floor. Since then, 
he had refused to use his left upper limb and cried 
whenever the forearm was touched. A  focussed 
physical examination revealed intact skin, no 
obvious deformity, normal spontaneous range of 
motion of the elbow and wrist with mild swelling 
and localised tenderness over the distal forearm.

An X‑ray of the left forearm, including the 
wrist joint, was obtained. The anteroposterior 
view  [Figure  1] and lateral view  [Figure  2] 
demonstrated buckle fractures of the distal radial 
and ulnar diaphyses. In addition to the positive 
radiological findings, directly related to the 
patient’s visit, there were other incidental findings. 
These included osteopaenia, concave metaphyses, 
widening of the metaphyseal ends and brush‑like 
metaphyseal margins. Based on the radiological 
findings, the diagnosis of rickets was suggested. 

Further history revealed that the patient was 
exclusively breast‑fed. As a result, nutritional 
counselling was provided to his parents. The 
patient was treated with a forearm splint and 
Vitamin D supplementation. The parents were 
also recommended to increase his exposure to 
sunlight and introduce a diet rich in Vitamin D. 

Table 1: Physical examination findings[1]

Location Clinical features

Head Frontal bossing: Expansion of cranial bones 
relative to facial bones 
Craniotabes: Softening of skull bones on palpation 
delayed closure of the anterior fontanelle delayed 
dentition

Chest Harrison sulcus: A transverse chest wall sulcus created 
by the diaphragm pulling on the weakened ribs 
Pigeon chest: Forward projection of the sternum 
Rocket rosary: Beads along the costochondral 
junction

Limbs Bowing: Genu varum or valgus 
Recurrent fractures with minor mechanism of injury 
Delayed standing or walking

Table 2: Radiological findings of rickets[1,6]

Bones x‑ray findings

Long 
bones

Cupping: Concave metaphysis 
Fraying: Feathery metaphyseal margin 
Splaying: Widening of the metaphysis 
Bowing of the diaphysis 
Widening of the physis 
The white line of Frenkle: Ossification of a 
provisional zone of calcification in healing rickets

Chest Rachitic rosary: Bulbous costochondral enlargement 
Humeral head: Long bones findings (see above)

Spine Biconcave vertebral bodies 
Scoliosis 
Triradiate pelvis

Figure 1: The anteroposterior view of the wrist joint Figure 2: The lateral view of the wrist joint
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In addition, to rule out other less common causes 
of rickets, the patient was referred to a paediatric 
tertiary care centre for a further work‑up. Given 
the diagnosis and pathological nature of the 
injury, and the absence of other red flags of child 
abuse/neglect, a non‑accidental injury report was 
not initiated.

DISCUSSION

Rickets is re‑emerging in Canada. Children with 
undiagnosed rickets continually present to rural 
physicians. The initial diagnosis of rickets can 
occur incidentally on plain radiographs. Given 
that rural physicians are the first to interpret 
their patients’ plain radiographs and the potential 
prevention of the profound morbidity of the 
disease, there is an urgent need for heightened 
awareness among rural physicians to recognise 
the disease among infants with dark skin, 
Indigenous and exclusively breast‑fed infants. 
Finally, the knowledge and identification of the 
radiological features of rickets would aid rural 
physicians in distinguishing those fractures 
from non‑accidental injuries. As a result, this 
will avoid wrongfully accusing the parents of 

non‑accidental injury and the unwarranted 
reporting to Children’s Aid Society  (CAS). 
Because nutritional rickets is more prevalent 
among Indigenous and recent immigrant children, 
CAS reporting could further contribute to them 
experiencing an unintended racial discrimination 
when accessing health‑care.
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INTRODUCTION

The rates of cervical cancer in Canada, 
as well as the associated morbidity and 
mortality, have decreased substantially 
over the past 40  years thanks to 
screening programmes and human 
papilloma virus  (HPV) vaccination 
programmes.1,2 The success of these 
programmes still relies on screening 
for early cervical cancer through 
Papanicolaou  (Pap) smears, cervical 
biopsies, and increasingly, HPV 
testing. The Canadian Task Force on 
Preventive Health Care recommends 
initiating cervical screening at the age 
of 25 years and many provinces have 
adjusted their guidelines to reflect this 
evidence.3 Pap smears are screening 
tests for asymptomatic patients with 
the aim of identifying patients who 
require colposcopy and biopsies. 
As soon as an abnormality is seen, a 
biopsy is indicated – it is insufficient to 
only perform a Pap smear on a patient 
who is symptomatic or who has an 
abnormal cervix. While abnormal 
Pap smear results generally lead to 
colposcopy, in the setting of an obvious 
abnormality, cervical biopsy remains 
firmly within the scope of primary 
care physicians4 as biopsy may 
expedite management of precancerous 
or cancerous lesions, and can also 
reduce overtreatment by identifying 
abnormalities that can be followed 

over time.5 Further, family physicians 
with sufficient colposcopy training, 
as well as available equipment and 
facilities, may perform colposcopy.

WHEN TO BIOPSY?

The indications for a cervical biopsy 
include abnormalities in the cervix 
on inspection or palpation. A  Pap 
test with repeated unexplained 
inflammation, atypical squamous 
cells of unknown significance or 
consistent with a low‑grade squamous 
intraepithelial lesion (LSIL) or a 
high‑grade squamous intraepithelial 
lesion (HSIL) is an indication  for 
colposcopy.6,7 Generalists should 
biopsy grossly abnormal cervical 
lesions to speed diagnosis. If HPV 
testing is available, results should be 
incorporated into the risk assessment 
and course of action.8

The most common type of biopsy 
used to collect specimens from the 
cervix is a punch biopsy. However, 
the location of the lesion, suspected 
grade of abnormality and previous 
procedures all influence which 
method is selected.8 A curette can 
be used to obtain an endocervical 
biopsy. Alternatively, a cone biopsy is 
considered to be a form of excisional 
treatment because it removes the 
transformation zone but would 
require referral to a specialist.8

The occasional cervical biopsy
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COLPOSCOPY IN PRIMARY CARE 
AND TELECOLPOSCOPY

Abnormal cervical biopsy results may lead to 
a colposcopist referral. Colposcopy is part of 
approximately 12% of American family physicians’ 
practices.9 While similar statistics are not currently 
available for Canada, colposcopy training may be 
offered as part of residency programmes or as an 
additional certification. The American Society for 
Colposcopy and Cervical Pathology and Society of 
Obstetricians and Gynaecologists of Canada run 
excellent courses and provide initial training for 
primary care practitioners interested in becoming 
colposcopists. As there is no formal standard, 
however, being able to perform colposcopy in the 
primary care setting depends on physician training, 
comfort level, equipment availability, staff support, 
and the needs of the local community.9

There is also an emerging literature on 
telecolposcopy, which may have a place in assisting 
rural physicians whose patients would otherwise 
have to travel unreasonably long distances to 
see a colposcopist. Using telecolposcopy could 
potentially reduce costs and improve patient 
outcomes.10 Additionally, preliminary research 
found that telecolposcopy may be just as 
acceptable to patients as traditional colposcopy.11

CONTRAINDICATIONS, RISKS, AND 
BENEFITS OF CERVICAL BIOPSY

Relative contraindications to cervical biopsy 
include late pregnancy or active labour, active 
cervical or vaginal infection, any of which can 
increase the likelihood of bleeding or infection, 
increase spurious findings, and/or decrease the 
sensitivity and specificity of the biopsy.7 If a patient 
is palliative a cervical biopsy cannot be justified. 
Finally, if a patient does not consent to a cervical 
exam or biopsy, that  is an absolute contraindication 
to these procedures. The risks associated with 
cervical biopsy include pain, bleeding, infection, 
and psychological distress.5 Some of the benefits 
of cervical biopsy include early identification and 
management of intraepithelial lesions.5

EQUIPMENT

•	 Sterile	Gloves
•	 Speculum

•	 Lubricant
•	 Light	source
•	 Poviodine	10%	solution
•	 Normal	saline
•	 Cotton	balls/swabs
•	 Ring	forceps
•	 Lidocaine	spray/lignocaine	gel
•	 Endocervical	curette
•	 Cytobrush
•	 Cervical	punch	biopsy	forceps
•	 3.0	non‑braided	dissolvable	suture	material
•	 Needle	drivers
•	 Scissors
•	 Forceps
•	 Monsel’s	paste (you	can	make	your	own	if	you	

have difficulty ordering it)13

•	 Labelled	specimen	jar	containing	formalin
•	 Pencil	 to	 draw	 and	 label	 lesions	 and	 biopsy	

sites
•	 Pads	for	the	patient	after	the	procedure.

PROCEDURE

If the biopsy is planned, patients may be instructed 
to take ibuprofen/naproxen/acetaminophen the 
night before and the morning of the cervical 
biopsy to reduce pain. Biopsies cause mild to 
moderate pain, especially in women with a prior 
history of dysmenorrhea, so consideration of pain 
control strategies in advance is important.15

1. When obtaining a routine Pap smear, be ready 
to opportunistically biopsy lesions that you 
might find. It may be useful to have a gyne 
caddy set‑up that can be brought into the 
room immediately should a specimen need to 
be collected

2. Obtain informed consent prior to the 
procedure and give the patient the option of 
having a chaperone attend the procedure. 
Some patients find that music during the 
procedure may help reduce anxiety16

3. Prepare necessary tools and solutions from 
the above list, including those needed for 
the cervical biopsy itself. Warm the smallest 
effective speculum with water if it is made 
of metal. Ask the patient to lie in the dorsal 
lithotomy position

4. Begin by examining the vulva for lesions or 
other abnormalities. Perform a bimanual 
exam if not done at or around the time the le‑
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sion was found. Examine the inguinal region 
to identify any abnormal lymph nodes or oth‑
er masses7

5. Insert the speculum gently, wipe away mucous 
using a cotton swab or gauze held by ring 
forceps

6. Examine the cervix for signs of infection and 
inflammation. In addition, inspect for any 
cervical abnormalities7 If indicated, and the 
patient has consented, swab for gonorrhoea 
and chlamydia at this point (or collect a urine 
sample after the exam)

7. Although the literature remains incomplete 
and is sometimes contradictory, recent 
research suggests that topical lidocaine spray 
applied to the cervix or topical lignocaine gel 
may be effective in reducing pain during the 
procedure when compared to forced cough 
or injected local anesthesia.17‑19 The strategy 
used for pain control should depend on patient 
preference, local availability, and provider 
experience. Intracervical anaesthetic injection 
may increase procedure time and cause pain 
with injection, and it is not yet clear whether 
it decreases overall procedure‑related pain.20,21 
However, a lack of topical pain control should 
not prevent a biopsy. Many clinicians do not 
use anaesthesia and, instead, distract the 
patient by asking them to cough

8. To evert the os one may use a cotton tipped 
swab

9. Characterize abnormal zones of the cervix for 
later documentation based on their percentage 
size and ‘clock position’ on the cervix. In 
particular, the features of each lesion as well as 
details of their margins should be noted

10. Apply poviodine to the cervix using cotton 
swabs or gauze held in ring forceps

11. If there is a cervical polyp where the base of 
the stalk can be seen, simply grasp the polyp as 
close to the base as possible with ring forceps 
and twist until it detaches. Do not do this if the 
patient is on an anti‑coagulant. If the stalk is 
not visible, consider referral

12. For lesions appearing to extend into the 
endocervical canal, perform an endocervical 
curettage using an endocervical curette. Use 
the endocervical curette to scrape all the way 
around the endocervical canal and put the 
tissue from the curette into formalin. Use a 
cytobrush to pick‑up the remaining tissue in the 

endocervical canal. If an endocervical curette 
is not available, sample the tissue using a 
cytobrush. Rotate the cytobrush approximately 
five times in the endocervical canal. For large 
lesions, a wedge piece can simply be cut out with 
a scalpel. Once the sample has been obtained, 
the tip can then be removed and dropped into 
the formalin suspension

13. Using Tischler forceps if available, begin with 
any area on the posterior aspect of the cervix 
that appears abnormal to avoid bleeding that 
may obscure anterior sites. Place the ‘fixed 
jaw’ portion of the forceps on the “os side” 
of the lesion, with the other portion placed 
on the posterior aspect of the cervix. Each 
biopsy should be approximately 3 mm deep.[7] 
If Tischler forceps are not available, simply 
use a small scalpel to obtain a tissue sample. 
Additional cutting and rotation should be 
avoided.22 Continue to biopsy any additional 
lesions, using a cotton swab to control any 
bleeding that obscures visibility. If possible, 
take at least two biopsies, including the most 
abnormal‑looking lesion.4,23‑26 All biopsies can 
be placed in the same specimen container 
containing 10% formalin4 [Figures 1 and 2].

14. After all biopsies are completed, apply 
Monsel’s paste to areas that continue to 
ooze.27 If Monsel’s paste is not available, 
apply pressure for 3  min. If bleeding cannot 
easily be controlled, place a suture using 3.0 
absorbable suture material. Once bleeding is 
satisfactorily controlled, gently remove the 

Figure 1: Examples of cervical pathology including atypical 
squamous cell of the cervix  (1), high‑grade squamous 
intraepithelial lesion  (2), invasive squamous cell of the 
cervix (3), and a cervical polyp (4).12
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speculum, inspecting the vaginal walls for any 
abnormalities. For unexpected heavy bleeding, 
place gauze soaked in Monsel’s solution up 
against the lesion and then pack the vagina 
with packing material (such as Kerlex gauze) 
with as much packing as possible to apply 
pressure and then reassess bleeding frequently. 
If the bleeding is going through the packing, 
the patient’s vitals are unstable, or you are 
concerned, call the nearest centre with an 
on‑call gynaecologist for advice. Re‑drape and 
offer the patient a wipe and pad

15. Document details of the exam and draw and 
label a diagram of the patient’s cervix to detail 
the locations of lesions as well as the sites that 
were biopsied

16. A vasovagal response may occur after the 
procedure, so ask the patient to remain supine 
for a few minutes prior to asking them to sit 
and then stand slowly.

After the procedure

Inform the patient that for hours to days after 
the procedure, dark/black‑appearing Monsel’s 
paste and clotted blood  (similar in consistency 
to coffee grounds) may be discharged from 
the vagina.6,7 For pain and/or cramping after 
the procedure, suggest and make sure the 
patient has access to ibuprofen, naproxen or 
acetaminophen. Also advise the patient on signs 
of potential infection and when to return for 
additional evaluation  (any of pelvic pain, fever, 
foul odour, discharge and bleeding that requires 
more than a thin pad). Patients should avoid 
tampons, douching (for which there is never an 
indication) and intercourse for 1–2 weeks after 
the procedure. Indicate initial impression, when 
the patient should expect results, and what will 
happen next.

CONCLUSION

When the appropriate equipment is available, 
primary care‑based cervical biopsy can accelerate 
appropriate management of suspected cervical 
cancer.5
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he COVID‑19 pandemic 
has led to an escalated 
need to transfer patients 
for intensive care, even 

between provinces. Pre‑existing 
barriers to transfer such as licensing 
requirements and policies prohibiting 
air transport across provincial 
boundaries have fallen.1 This 
unprecedented flexibility must be 
leveraged to address long‑standing 
issues for rural patients requiring 
transfer. Crisis brings opportunity.

This is an equity issue for the 
Canadian health care system. It 
disproportionately affects Indigenous 
remote communities and is one 
element of systemic racism within our 
health care system.

This issue is also a health workforce 
issue. Barriers to timely and safe 
patient transfer are a source of stress 
and burnout for rural physicians. For 
some, they contribute to a decision to 
leave rural practice.

What practical strategies will work 
to improve rural patient transfers? The 
first is to implement ‘no refusal’ policies. 
When I call to transfer a patient, either 
I know what I’m doing, in which case 
my transfer request should be accepted, 
or I do not know what I’m doing, in 
which case my transfer request should 
also be accepted!

Air transport of patients is 

expensive. In 2018, patient transfers 
in the Northwest Territories (NWT) 
cost about $20000 per occurrence, 
numbering about 100–120 transfers 
per month. Triaging transfer 
requests for reasons of putative cost 
containment can lead to barriers to 
care for patients and frustration for 
physicians and nurses in rural and 
remote communities. In 2018, a ‘no 
refusal’ policy was implemented 
for transfers within the NWT to 
the regional hospital in Yellowknife 
following some outcomes for patients 
which contributed to staff burnout and 
attrition. The number of medivacs did 
not increase, and an added benefit was 
the reduction of stress for emergency 
room physicians who no longer felt 
the need to be cost gatekeepers for the 
health care system.2

Second, tertiary care centres 
must implement formal agreements 
between referring and accepting 
regional, provincial and territorial 
health care institutions. The maitre d’ 
of a fine restaurant pays attention to 
the ambience, the menu and the quality 
of the experience while not worrying 
about all those who cannot get a 
reservation at their highly acclaimed 
establishment—the reputation of the 
first‑class business is accolade enough 
for the maitre d’. Hospitals which 
focus only on the quality of care 
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within their walls without taking responsibility 
for their catchment area are arguably in a similar 
situation, the obvious difference being that these 
institutions have a social accountability that a fine 
dining establishment does not.

Rural patient transfers constitute a two‑way 
journey. Health sciences centres, under pressure 
for beds and personnel, need to return stable 
patients to their home communities in a timely 
way. Formal policies between referring and 
receiving centres, rather than a reliance on 
collegial relationships alone, can make a difference 
in the ease of arrangements for patient movement 
between facilities.

Lack of understanding of the context of care 
and resource limitations in referring communities 
also contributes to transfers being declined.3 
Unfortunately, refused transfers are difficult to 
track. According to recent media reports, Alberta 
can report the number of surgical procedures 
cancelled due to COVID. However, despite an 
interjurisdictional transfer agreement between 
NWT and Alberta, no data can be produced 
regarding how many patient transfers from NWT 
to Alberta for non‑urgent surgeries have been 
deferred due to COVID‑19.4 As a third strategy, 
we must collectively use data to evaluate, improve 
and reduce the need for patient transfers. We 
can create measurable benchmarks to promote 
continuous quality improvement, perhaps using 
Accreditation Canada’s required organisation 
practices as a lever. What we measure matters.

What else can be done? Proper policies and 
infrastructure are crucial for timely transfers and 
appropriate consultations between rural health 
facilities and tertiary hospitals. For example, 
trauma patients must be transferred to the nearest 
trauma centre, even if this means crossing a 
provincial boundary—unusual in the past, and 
now necessary during COVID times.

We can leverage the use of virtual care 
technologies to support more care close to home. 
Enhanced broadband capacity is essential for 
advancements in technology that can support 
point‑of‑care, urgent and real‑time consultations 
between locally based health care practitioners 

and regional specialists. Lack of local diagnostic 
services has recently been shown to be a major 
reason for interfacility transfers and delayed care. 
As an example, this has led to an argument in 
support of improving local access to computed 
tomography scanners.5 Let’s improve access to 
diagnostic technology in rural hospitals.

The Society of Rural Physicians of Canada 
and the College of Family Physicians of Canada, 
along with other partners, have issued a Call to 
Action on rural patient transfers.6 These transfers 
will continue to be a necessity in Canada long 
after the headlines about COVID‑19 intensive 
care unit aeromedical transport have disappeared. 
Only concerted collaborative action will make a 
difference to ensure equitable access to health care 
for rural and Indigenous communities. If we can 
do it for COVID‑19 patients, our rural patients 
deserve no less.
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mailto:healthrecruiter@gov.pe.ca
mailto:kenorarecruitment@anhp.net
http://www.anhp.net
http://www.stjosephsestevan.ca/
mailto:greg.hoffort@saskhealthauthority.ca
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Family Physicians  •  Nisga’a Valley Health Authority
Locum opportunities and 0.5 to 1.0 FTE positions available

Beautiful British Columbia

Remuneration • Clinical Services Contract; Alternative Payment Program (APP)
 • Average > $11,000 per week; no overhead

Additional bonuses • Signing bonus: up to $20,000
 • Relocation allowance: up to $15,000
 • Annual retention bonus: up to $36,000
 • Travel reimbursement at flat rate (no receipts required); easy access  
  to community through Terrace airport
 • Free accommodation, car & gas provided

Services • Clinic daily – travelling to each of 4 Indigenous communities by car
 • Emergency coverage, no obstetrics or inpatient care
 • Call usually 1:3, RN first on call

Available resources • Home care, mental wellness (including counsellors & therapy   
  groups), OT/PT, monthly visiting specialists – all covered services

Highlights • Natural hot springs, mountain biking trails, world-class salmon and  
  steelhead fishing, snowshoe/hiking and much more easily accessible  
  after clinic!

Contact: Medical Director, Dr. Jeremy Penner, md@nisgaahealth.bc.ca

Experience the North at Weeneebayko Area  
Health Authority in Moose Factory, ON

The Weeneebayko (“Two Bays” - James Bay and Hudson’s Bay) Area Health Authority (WAHA) 
provides all facets of medical care within 6 predominantly First Nation’s communities along the 

west coast James Bay and Hudson’s Bay. Population served—12,000

Moose Factory, Moosonee, Fort Albany,  
Kashechewan, Attawapiskat and Peawanuck

Position: Full-time permanent family practitioner  
 with ER/OB experience

Weeneebayko Area Health Authority 
19 Hospital Drive, P.O. Box 664, 
Moose Factory, ON

For more information contact: 
Jaime Kapashesit
Physician Services Coordinator  
jaime.kapashesit@waha.ca
705 658-4544 ext. 2237

Skills Requirement: Must hold a medical degree and be 
licensed or eligible for licensure through the College of 
Physicians and Surgeons of Ontario 

Language of work: English

Remuneration: 
• Generous compensation package with yearly travel 

allowance and remote medicine funding bonuses 
• Housing in Moose Factory provided with all amenities 

included 

 Job Duties
• Examine patients and take their histories, order 

laboratory tests, X-rays and other diagnostic procedures 
and consult with other medical practitioners to 
evaluate patients’ physical and mental health 

• Prescribe and administer medications and treatments 
• Provide acute care management 
• Advise patients  on health care including health 

promotion, disease, illness and accident prevention 
• Coordinate and manage primary care to remote First 

Nations communities 
• Faculty appointment at Queen’s, NOSM, U of T, U of O, 

with a well developed teaching practice program
• Become a member of a multidisciplinary team with 

full-time surgical and Anaesthesia 

mailto:md%40nisgaahealth.bc.ca
mailto:jaime.kapashesit%40waha.ca
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#CAEP22

REGISTRATION IS OPEN

MAY 29 - JUNE 1

THIS YEAR WE WILL BE MEETING
IN PERSON!

caepconference.ca

Proud Member

ECHO
Project

®

Interactive, virtual case-based 
learning for your healthcare team

Educate. Engage. Empower.

What is ECHO?

Primary care providers are linked with 
an interprofessional specialist team

Each Session includes: 
A short didactic & real (de-identified) 
patient case discussions.  

CPD hours granted

No cost (funded by the Ontario Ministry 
of Health)

Online, convenient

Open to all healtcare providers
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To register for any of these ECHOs at UHN, visit us at

https://uhn.echoontario.ca

Learn More at www.echoontario.ca.

FULL-COLOUR - STARTING AT $500. 
PLAIN TEXT - STARTING AT $120.  

H E L P  U S  -  H E L P  Y O U

D E T A I L S  O N L I N E  
 W W W . S R P C . C A / C J R M

ADVERTISE IN THE NEXT CJRM

DISCOUNT FOR SRPC
MEMBERS AND MULTI
PLACEMENTS.

http://caepconference.ca/
https://uhn.echoontario.ca
WWW.SRPC.CA/CJRM
https://srpc.ca/


82

Can J Rural Med 2022;27(2) 

Edited by P. Hutten-Czapski, G. Magee and J. Wootton. November 2006. Society of Rural Physicians of Canada. 
Hardcover, 280 pp. Illust.  ISBN 10: 0-9781620-0-5.

The Manual of Rural Practice is written for rural doctors, 
by rural doctors  who understand the context of rural 
practice in which we are called upon to 
do a wide variety of procedures. These 
procedures can sometimes be 
lifesaving, and occasionally are 
required in stressful, difficult and 
isolated conditions. The Manual of 
Rural Practice provides clear practical 
directions for 40 rural practice 
procedures, ranging from rapid 
sequence intubation to ingrown toenail 
removal, with more than 320 
illustrations. The articles are adapted in 
part from the “Occasional” series, 
published regularly in the Canadian 
Journal of Rural Medicine. The book is 
divided into 6 sections:
• Airway (e.g., management, laryngeal
mask airway)
• Cardiac/Pulmonary (e.g., arterial lines,
chest tube insertion, cardioversion)
• Nervous system (e.g., lumbar puncture, Bier block)

• Integument (e.g., extensor tendon repair, fishhook
removal, breast cyst aspiration)

• Musculoskeletal (e.g., Colles’ fracture,
casting, knee aspiration)
• Genitourinary/Maternity (e.g., shoulder
dystocia, suprapubic catheterization)
The format for each procedure is quick
and easy to grasp, starting with an
equipment list, step-by-step instructions
and ending with a procedure summary.
The text is clearly written, and the
illustrations are helpful.
This book is especially recommended for
both practising rural doctors and rural
doctors in training. Every rural hospital
and training program should make a copy
easily accessible. Rural doctors will also
find the equipment lists (there is even an
appendix that details part numbers and
suppliers) valuable in ensuring that their
hospital and clinic procedure rooms have

the required equipment readily available when needed.

Manual of Rural Practice – The Second Printing
A text for all seasons

SRPC Members @ $44.95
or Non-members @ $54.95

 x copies  =

Shipping +$

Sub-total   =$

Taxes +$

Total =$

Applicable taxes 
All of Canada 5%

Shipping: $15.00 + $6.00 per additional copy 
(USA & International - Additional fee will be quoted)

Name:

Address:

Town:  Province: Postal Code:

Phone: Fax:

Email:

Payment by: □ Cheque      □ Invoice      □ MC, Visa, Amex, Diners

Card #:  Exp Date: 

Dr.□ Mr.□Miss.□ Ms.□ Mrs.□Title

Physician□ Student□ Resident□ Other□Occupation

Order the Manual of Rural Practice by sending this form to 
SRPC - Books Box 893, Shawville QC, J0X 2Y0 or by faxing it to (819) 647-2485

ORDER YOURS ONLINE - WWW.SRPC.CA

https://www.srpc.ca/
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Communication Skills Workshops
Strong interpersonal skills result in positive outcomes for 
both patients and providers, and reduce medical-legal risk.

Programs for Healthcare Teams
E�ective teamwork and a healthy organizational culture 
improve safety, reduce negative outcomes and increase 
morale.

Online Education to Avoid Privacy Breaches
Cybersecurity and privacy e-learning is the best defence 
against a cyber-attack.

Saegis o�ers professional development programs and practice management solutions to 
physicians, healthcare professionals, teams, clinics, and hospitals.

Saegis, a subsidiary of the CMPA, o�ers practical 
and accredited online professional development 
for physicians.

Find out how 
we can help:

1-833-435-9979

info@saegis.solutions

saegis.solutions

Always Keep Learning

mailto:info@saegis.solutions


Could it be Celiac?

I hope no other Canadian has to go through the experience that I did.

After being a relatively healthy person throughout my life, I started getting sick. I had trouble
speaking. My balance was off. And I had numbness and tingling on the left side of my body.

Numerous tests ruled out a potential stroke or migraines. The symptoms grew worse. 
I had constant vertigo, fatigue, facial numbness, memory recall issues, and sometimes
headaches, ear pain, blurred vision, stuttering, confusion, nerve pain in my jaw and even sores on
my body.  

For four years, I made multiple trips to the hospital. I saw so many doctors and did so many tests,
that I felt like a human science experiment. 

At my lowest point, my neurologist referred me to a psychiatrist, believing that maybe this was
all in my head. I felt so frustrated and unheard. Luckily, my GP suggested I get a second opinion.
The new neurologist ran the tests for celiac disease, and I finally had my answer. It was celiac
disease that was attacking my body and causing these debilitating symptoms. Within two weeks
on a gluten-free diet, I felt like my old self again. Sonia came back.

Celiac.ca

Sonia, Age 40 




