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By all means, if possible, let [the young physi-
cian] be a pluralist, and — as he values his
future life — let him not get early entangled in
the meshes of specialism.1

W e salute those dedicated
practitioners providing
surgical services to Cana-

dian rural populations. They are truly
the heart of all rural health care, and
this issue of the CJRM is for them.

Without an operating room (OR)
most rural hospitals can offer primary
care, basic hospitalizations and triage
— important, but inadequate, as labo-
ratory resources crumble, precluding
any kind of secondary care. Given
Canada’s geography, how far then must
rural patients travel to get even the
most basic of secondary care?

The problem with Canadian rural
heath care is that our medical system is
squeezing out the generalist — both in
family medicine and surgery.

Two characteristics define the rural
workforce: 1) community importance
in determining needs, and 2) the work
of jack-of-all-trades or generalists. This
holds true for most of the rural work-
force but is quite evident in health care.
We see these 2 characteristics in any
rural OR — in the broadly trained
nurses, the GP-anesthesiologist, the
GP-surgeon or the fellowship surgeon
with skills in many disciplines.

And what is a generalist? The intel-
lect naturally specializes and, by con-
trast, the artist within, integrates. The
generalist is found somewhere on the
spectrum between these 2 poles, the
location continually varying. The gener-
alist is best suited to deal with sick
humanity while, at the 2 poles, the spe-
cialist and the artist serve the medical

generalist. This argument is found in
reading Osler, who might agree that the
hallmark of generalism is one or several
“defined competencies.” A defined com-
petency is the partial practice of a disci-
pline — “defined” in the sense of being
circumscribed but also in the sense of
matching a social need; “competency” in
the sense of a capable skill set. A defined
competency implies the best of what
physicians have always done — devot-
ing themselves to healing, responding to
social needs, research, teaching, under-
standing limits and lifelong learning.

Defined competencies link, for
example, the fellowship general sur-
geon pinning hips with a family doctor
performing cesarean sections. Ideally,
the competency is defined by the needs
of the community and supported by the
entire medical system. The needs of
rural communities are unavoidable.
Unfortunately, system support vanishes
as differentiation of our medical work-
force accelerates. Without validation of
defined competencies at all levels of the
medical system, especially nationally,
the generalist’s lot is doomed.
Inevitably, rural surgeons are among
the most vulnerable.

Rural Canada needs the generalist
with defined competencies, constantly
fluctuating between the primary, sec-
ondary and tertiary levels of care.
Those who advocate for tightly com-
partmentalized levels of secondary care
or those who want family medicine to
be a primary care specialty are not just
denying centuries of careful generalist
medical practice, they are abandoning a
large part of what defines Canada.
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Laissons si possible, par tous les moyens, [le
jeune médecin] être pluraliste et — comme il
attache de la valeur à sa vie future — évitons-lui
de se laisser prendre tôt dans les filets de la spé-
cialisation.1 [Traduction]

N ous saluons les praticiens
dévoués qui fournissent des
services chirurgicaux aux

populations rurales du Canada. Ils sont
véritablement le cœur des soins de santé
en milieu rural, et ce numéro du JCMR
leur est dédié.

Sans salle d’opération, la plupart des
hôpitaux ruraux peuvent offrir des soins
primaires, des services d’hospitalisation et
de triage de base — importants, mais
inadéquats à mesure que les ressources de
laboratoire s’effritent, ce qui empêche
d’offrir tout type de soins secondaires.
Compte tenu de la géographie du Canada,
quelle distance doivent alors parcourir les
patients ruraux pour obtenir même les
soins secondaires les plus élémentaires?

Le problème des soins de santé en
milieu rural au Canada, c’est que notre
système médical exclut graduellement le
généraliste — tant en médecine familiale
qu’en chirurgie.

Deux caractéristiques définissent les
effectifs ruraux : 1) l’importance de la
communauté dans la détermination des
besoins et 2) le travail des polyvalents ou
généralistes. Ces caractéristiques s’ap-
pliquent à la plupart des travailleurs
ruraux, mais elles sont particulièrement
évidentes dans le secteur des soins de san-
té. Nous constatons ces deux caractéris-
tiques dans toute salle d’opération rurale
— chez l’infirmière qui a suivi une forma-
tion générale, l’omnipraticien anesthésiste,
l’omnipraticien chirurgien ou le fellow
chirurgien possédant des compétences
dans de nombreuses disciplines.

Et qu’est-ce qu’un généraliste? L’intel-
lect tend naturellement à se spécialiser,
tandis que notre artiste intérieur, lui, intè-
gre. Le généraliste se trouve quelque part
entre ces deux pôles, à un endroit qui
change constamment. Le généraliste con-
vient le mieux pour traiter l’humain
malade, tandis qu’aux deux pôles, le spé-

cialiste et l’artiste sont au service du
généraliste médical. On retrouve cet
argument en lisant Osler, qui pourrait
reconnaître qu’une ou plusieurs «compé-
tences définies» constituent la marque du
généralisme. On entend par compétence
définie la pratique partielle d’une disci-
pline — qui est «définie» au sens d’être
délimitée mais aussi de son jumelage à un
besoin social; «compétence» s’entend
d’un ensemble de connaissances spéciali-
sées. Une compétence définie sous-
entend le meilleur de ce que les médecins
ont toujours fait — se consacrer à leur
travail de guérisseur, répondre aux
besoins de la société, effectuer de la
recherche, enseigner, comprendre des
limites et apprendre leur vie durant.

Les compétences définies relient, par
exemple, le chirurgien général boursier
en recherche qui pratique des arthroplas-
ties de la hanche et le médecin de famille
qui effectue des césariennes. Idéalement,
la compétence est définie par les besoins
de la communauté et appuyée par le sys-
tème médical dans son ensemble. Les
besoins des communautés rurales sont
incontournables. L’appui du système dis-
paraît malheureusement à mesure que la
différenciation de nos effectifs médicaux
s’accélère. Sans validation des compé-
tences définies à tous les paliers du sys-
tème médical, et en particulier à l’échelle
nationale, le généraliste est condamné, et
les chirurgiens ruraux sont inévitable-
ment parmi les plus vulnérables.

Le Canada rural a besoin du généra-
liste qui possède des compétences
définies, fluctuant constamment entre les
soins primaires, secondaires et tertiaires.
Ceux qui préconisent des niveaux de
soins secondaires rigoureusement com-
partimentés ou qui souhaitent que la
médecine familiale soit une spécialité des
soins primaires ne font pas que nier des
siècles de pratique généraliste prudente
de la médecine : ils laissent aussi tomber
une grande partie de ce qui définit le
Canada.
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O ur Society of Rural Physi-
cians of Canada is only
14 years old. Realistically

speaking, it is just reaching puberty —
the age of my teenage son, Robert. Like
Robert, we are growing like a weed,
with the youth of our organization pro-
viding us with a sense of adventure,
vibrancy and resiliency. Our member-
ship has increased fifty-fold, from 40 to
over 2000, and it continues to grow
stronger every day. We are looking for-
ward to a great future.

The strength of the SRPC lies in its
members, down-to-earth rural docs,
keen residents and enthusiastic medical
students. Many have been great cham-
pions and ambassadors for enhancing
rural health. Our voice for better health
care for our rural communities is get-
ting greater attention. We have increas-
ing linkages with other national organi-
zations that have collaborated with our
society to improve our ability to look
after the health of rural Canadians.

We have more residents than ever
choosing family residency programs
with rural content. An increasing num-
ber of medical students are looking at
rural practice as a career choice. We
have active resident and medical stu-
dent committees within the SRPC who
are showing great passion for rural
medicine. Currently, our focus is on
family medicine career paths as a route
to rural practice. Hopefully we will
instill the desire of other primary spe-
cialties such as general surgery, obstet-
rics and gynecology, internal medicine,
anesthesia and psychiatry to “go rural.”

This can only occur with affirmative
action for admission of students with rur-
al backgrounds to medical schools, and
rural placements during training both at
the undergraduate and postgraduate lev-
el. We have a number of non–family
medicine specialists who are members of
our Society and who require the SRPC’s
support in advancing their struggle to
enhance rural practice.

This year the SRPC had the privi-
lege to honour Dr. Carl Whiteside with
the Rural Leadership Award. Carl has
been a key player in making the rural
family medicine stream a big compo-
nent of the training program at the
University of British Columbia. He has
promoted our Rural and Remote Medi-
cine Conference to his residents and
students and has encouraged them, in
more ways than one, to attend our
annual conference. He has made rural
practice a desirable career choice for
many of his students and residents.

The SRPC’s approach to profession-
al development is one that many rural
physicians, residents and students can
identify with as being more in line with
what they need to know in rural prac-
tice. Our Rural and Remote Medicine
Conferences draw progressively more
registrants. In Winnipeg this April we
had almost 400 participants, a far cry
from the 40 who met in a downtown
Montréal hotel 14 years ago. We will
continue to enhance the content of our
Rural and Remote Medicine Confer-
ence and work to develop our rural
critical care modules into a complete
package.
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N otre Société de la médecine
rurale du Canada a 14 ans à
peine. Soyons réalistes : elle

arrive tout juste à la puberté — l’âge
de mon fils adolescent, Robert. Comme
Robert, nous poussons comme mau-
vaise herbe, la jeunesse de notre organi-
sation nous donnant un sentiment
d’aventure, de dynamisme et de
résilience. Le nombre de nos membres
s’est multiplié par cinquante pour pas-
ser de 40 à plus de 2000 et il continue
d’augmenter tous les jours. Un bel
avenir nous attend.

La force de la SMRC réside dans ses
membres, médecins ruraux ayant les
deux pieds sur terre, résidents éveillés
et étudiants en médecine enthousiastes.
Ils et elles sont nombreux à avoir été de
grands défenseurs et ambassadeurs
d’une amélioration de la santé rurale.
De plus en plus, nous attirons l’atten-
tion lorsque nous militons en faveur de
meilleurs soins de santé pour nos com-
munautés rurales. Nous avons de plus
en plus de liens avec d’autres organisa-
tions nationales qui ont collaboré avec
notre société pour améliorer notre
capacité de nous occuper de la santé
des populations rurales du Canada.

Plus de résidents que jamais choisis-
sent des programmes de résidence en
médecine familiale en contexte rural.
De plus en plus d’étudiants en médecine
considèrent la pratique en milieu rural
comme un choix de carrière. Nous
avons à la SMRC des comités actifs de
résidents et d’étudiants en médecine qui
montrent une grande passion pour la
médecine rurale. Nous concentrons
actuellement notre attention sur les
cheminements de carrière en médecine
familiale comme accès à la pratique en
milieu rural. Nous espérons instiller à
d’autres spécialités primaires comme la
chirurgie générale, l’obstétrique et la
gynécologie, la médecine interne,
l’anesthésie et la psychiatrie un  intérêt
pour la pratique en milieu rural. Il fau-

dra à cette fin mettre en place des pro-
grammes d’action positive pour admet-
tre dans les facultés de médecine des
étudiants qui ont des antécédents
ruraux, et offrir des stages en milieu
rural pendant la formation au niveau
tant prédoctoral que postdoctoral. Nous
comptons un certain nombre de spécia-
listes de la médecine non familiale qui
sont membres de la Société et qui ont
besoin de l’appui de la SMRC pour
faire progresser leur lutte visant à
améliorer la pratique en milieu rural.

Cette année, la SMRC a eu le privi-
lège de rendre hommage au Dr Carl
Whiteside en lui décernant son Prix de
leadership en médecine rurale. Carl a
joué un rôle clé pour faire du volet de
médecine familiale en milieu rural un
élément important du programme de
formation à l’Université de la Colom-
bie-Britannique. Il a fait la promotion
de notre Conférence sur la médecine en
milieu rural et éloigné auprès de ses
résidents et étudiants, qu’il a encou-
ragés de multiples façons à assister à
notre conférence annuelle. Il a aussi fait
de la pratique en milieu rural un choix
de carrière désirable pour beaucoup de
ses étudiants et résidents.

Beaucoup de médecins ruraux, de
résidents et d’étudiants peuvent s’iden-
tifier à la stratégie de perfectionnement
professionnel de la SMRC, car elle cor-
respond davantage à ce qu’ils doivent
connaître en médecine rurale. La Con-
férence sur la médecine en milieu rural
et éloigné attire de plus en plus de par-
ticipants. À Winnipeg, en avril, nous en
avons accueilli près de 400, ce qui est
loin des 40 qui se sont rencontrés dans
un hôtel du centre-ville de Montréal
voilà 14 ans. Nous continuerons
d’améliorer le contenu de notre Con-
férence sur la médecine en milieu rural
et éloigné et nous poursuivons nos
efforts pour faire de nos modules sur
les soins intensifs en milieu rural un
programme complet.

Can J Rural Med 2006; 11 (3) © 2006 Société de la médecine rurale du Canada

Éditorial / Editorial

Message du président.
Elle pousse comme mauvaise herbe

182

Michael Jong, MD,
MRCP(UK), CCFP,
FCFP

Happy Valley–Goose Bay,
Newfoundland and Labrador

Correspondance :
Dr Michael Jong, CP 205,
Station B, Happy
Valley–Goose Bay NL
A0P 1E0



183

© 2006 Society of Rural Physicians of Canada Can J Rural Med 2006; 11 (3)

T his edition of the Journal con-
tains 3 related articles pertain-
ing to the conduct of surgery

in rural Canada.1–3

The first article tackles the contro-
versial issue of defining “rural” and by
default adopts everything non-urban.1

The Concise Oxford Dictionary defines
“default” as a pre-selected option when
no alternative is specified.4 This mean-
ing is familiar to any modern computer
user. “Default,” however, is also defined
as a failure to fulfill an obligation. The
word comes from Old French defaut,
from defaillir meaning to fail — itself
based on the Latin fallere, to disappoint
or to deceive.

Considering surgical services rural
Canadians have every right to be disap-
pointed, for the system has failed them.
They have been deceived when it
comes to the promise of universal,
accessible, comprehensive health care
— 3 of the 5 pillars of medicare.

Residents in training have little
exposure to rural/community surgery
role models and, having trained largely
in a tertiary care setting, are poorly
suited to confront the eclectic chal-
lenges of rural practice.

The authors1 go on to describe a sys-
tem whereby catchment areas and pop-
ulations may be defined for any given
surgical service as determined by travel
times and incorporating referral data,
postal codes and census information.

The second article applies the
methodology of the first in a compari-
son of the non-urban surgical services
in Alberta and Northern Ontario.2 The
study focuses on 4 procedures —
carpal tunnel decompression, inguinal
hernia repair, appendectomy and chole-
cystectomy. Because of differences in
geography and hence road structure,

lifestyle, resource base, regulatory pro-
visions and workforce, this is very
much a comparison of apples with
oranges. It does, however reflect the
Canadian reality. Services are central-
ized in Northern Ontario and signifi-
cantly decentralized in Alberta, where a
larger number of international medical
graduates (IMGs) and some FP-sur-
geons are employed. Notwithstanding,
70%–90% of the index procedures per-
formed on non-urban residents of
Alberta were performed by Canadian-
certified general surgeons working in
urban centres. In rural Northern
Ontario, regional centres staffed mainly
by Canadian-certified general surgeons
tend to retain most of their cases. In
Alberta, IMG general surgeons and
FP-surgeons play a larger role in com-
plementing Canadian-trained general
surgeons in the more sophisticated non-
urban sites.

The third article in this series com-
pares utilization rates for 8 surgical pro-
cedures between urban and non-urban
residents living in Alberta and Northern
Ontario.3 The procedures considered
include appendectomy, carpal tunnel
decompression, hip fracture repair,
surgery for cancer of the rectum, joint
replacement, thyroid surgery, inguinal
hernia repair and cholecystectomy. The
authors found higher utilization rates
among rural residents in both Alberta
and Northern Ontario for cholecystec-
tomy, carpal tunnel decompression and
appendectomy. Furthermore, this rate
was independent of the sophistication of
local surgical services. For the other
procedures the utilization rates between
rural and urban dwellers were similar.
Only the rate of carpal tunnel decom-
pression, a highly discretionary proce-
dure, was found to be negatively influ-
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enced by a travel time requirement of greater than
one hour. Such data may have relevance to the plan-
ning of surgical services into the future. It is intrigu-
ing to speculate that the demand for more physical
activity among rural Albertans lead to the greater
requirement for joint replacement in that province.
However, this finding may reflect sampling artifact
over a relatively short study period or simply a
well-oiled referral pattern!

I commend the authors in their attempts to bring
science to bear on rural surgical practice in Canada,
a country rife with regional diversity. I commend as
well the collaborative nature or this research. Cer-
tainly more such collaboration among family physi-
cians and other specialists, other health care profes-
sionals, governments, regulatory bodies, medical
schools and the rural public — to name a few — is
essential if the legitimate demands of our rural pop-
ulations are to be addressed. In such collaboration
the emphasis should be on maximizing ability and
competence and, given the circumstances, on how
we can best support one another to the ultimate
benefit of the public we serve. The importance of
surgical expertise in the support of other services
such as obstetrics and family practice is acknowl-
edged. The aging of rural general surgeons, who are
killing themselves with overwork, the feminization
of the profession and the rightful insistence of the
upcoming generation of doctors on a balanced
lifestyle are only some of the many factors that will
have to be taken into account.

Unlike others, I do not believe the rural problem
is simply going to go away as populations drift
toward the cities. Rural Canada supplies many of
the resources that are the wealth of this country
which, along with our long-neglected farms and
fisheries, hold the key to our self-sufficiency. Given
current geopolitical realities, rising oil prices, a
looming pandemic and global warming, self-suffi-
ciency should be forefront in the mind of every
Canadian. Enlightened self-interest too means pro-
ducing enough health care professionals that we
stop poaching the best and brightest from other,
often less fortunate, nations and extend the helping
hand of friendship in a troubled, interdependent
world.

For me the definition of rural Canada has no neg-
ative connotation. I did not end up here by default.
Rural Canada is simply and positively the place I
choose to live!
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For want of a nail the shoe was lost.
For want of a shoe the horse was lost.
For want of a horse the rider was lost.
For want of a rider the battle was lost.
For want of a battle the kingdom was lost.
And all for the want of a horseshoe nail.

[Traditional rhyme]

O ne of the fascinations of
examining rural practice is
discovering the variety of

ways in which the same medical needs
are met in different communities. The
evolution of service provision seems to
depend on numerous factors, including
local geography and demographics,
training or mentoring opportunities,
licensing policies and even immigration
regulations, as Iglesias and colleagues
suggest (see page 207).1 This mix of
general practitioners (GPs), GPs with
special skills in surgery, anesthesia or
obstetrics, and specialists has provided
local care with no evidence that out-
comes for routine procedures such as
appendectomy would be improved by
transfer to larger, higher volume cen-
tres.2 Indeed, some studies suggest
worse outcomes for obstetrical patients
in “outflow” communities where
women need to travel for delivery.3,4

The pipeline that has produced such
capable physicians is now under threat
as the current surgical cohort approach
retirement. Where will our next gener-
ation of rural surgeons come from?
Recruitment of general surgeons
throughout the country will be chal-
lenging, with estimates of a shortfall of
185 general surgeons within Ontario by
2010.5 In rural Canada the situation is
likely to be worse: by 2002, 40% of rur-
al general surgeons were over the age
of 65.6 Newly trained general surgeons

are likely to have a narrower scope of
practice compared with the “tonsil to
toenail” generalists currently in place.
Although we can hope that the post-
graduate surgical programs of the new
rural medical schools will work to
address these issues, a rural shortfall
seems certain. For communities near to
specialist centres there may be some
opportunity to expand itinerant surgery
programs, but these will not meet the
needs of more distant areas.

An obvious solution is to develop the
pool of GP surgeons. This pool histori-
cally has been filled in different ways:
by third-year family medicine residen-
cies or re-entry training programs run
by universities, and by the assessment
and credentialling of appropriately
trained international medical graduates
(IMGs). There have been great suc-
cesses with this approach in anesthesia
and obstetrics. However, in surgery, the
story is different. The most successful
program for training GP surgeons has
been at the University of Alberta. Over
a 12-year period, 16 physicians have
completed a 6-month program, usually
combined with 6 months of obstetrics,
thus taking invaluable skills back to
their communities. Although the uni-
versity remains supportive, the pro-
gram can no longer find preceptors
willing to provide meaningful training.
In a parallel process, access to compe-
tency assessment before credentialling
has become a formidable stumbling
block for IMGs.

At a time when competency-based
evaluation has become widely advocat-
ed, it is ironic that such seemingly
insurmountable barriers to training
and assessment have become common-
place, so that it is difficult for GPs to
access training not only in surgery but
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also in other extended skills such as endoscopy,
ultrasonography or colposcopy. A number of possi-
bilities may explain the reluctance on the part of
the relevant specialist groups to facilitate training.
Foremost are concerns about quality of care, but
such issues do not appear to be evidence-based for
the type of procedures performed in rural Canada.
A subsidiary problem may be that of possible legal
liability arising out of training or assessment.
Potential legal problems include being held respon-
sible for the future performance of a trainee or the
difficulties arising from a refusal to credential the
inadequate trainee. Unfortunately, there is a ten-
dency for discussions about training or creden-
tialling GPs with extended procedural skills to
become derailed by diverging opinions about the
theoretical appropriateness of non-specialists per-
forming appendectomies.

We need to reframe the debate and focus instead
upon the health needs of rural communities, just as
we managed to do with our anesthesia and obstetric
specialty colleagues. The importance of surgical
practice within a community is about much more
than whether patients can have appendectomies
locally. It is also about maintaining the expertise of
operating room staff and providing sufficient vol-
ume to ensure the competence of GP anesthetists,
so that the emergency cesarean can be performed,
the patient with a severe head injury intubated or a
surgical airway accessed in an emergency situation.
The provision of all these skills is interdependent
and of great value to the health of our communities.
Just as the lack of a nail led to the loss of the king-
dom, the absence of a surgeon all too often leads to
the loss of obstetric services and even the loss of
physicians in our rural areas.

The faculties of medicine in Canada now accept
that they have a social accountability mandate to

ensure they provide appropriate medical training
for the population that they serve. Facilitating the
training and assessment of physicians with appro-
priate extended procedural skills clearly fits within
this mandate. The make-up of these skills will vary
from community to community depending on local
resources and geography. Doctors entering training
programs will need to develop a list of objectives
derived from a review of local needs and supported
by hospital boards or regional health authorities.
These objectives will likely transcend individual dis-
ciplines and might include cesarean section, tubal
ligation, vasectomy, appendectomy, endoscopy,
carpal tunnel release, extensor tendon repair,
drainage of abscesses, needle biopsy and minor
plastic procedures, with the exact mix customized to
fit the requirements of the local community and the
skills of the trainee. Training should be brokered
with the assistance of a faculty of medicine, but
could take place in tertiary care centres, community
or regional hospitals, and preferably in the facility
that the trainee will later use as a referral centre.
This will foster the development of an ongoing men-
toring relationship, perhaps supported by tele-
health. Universities must assist preceptors by devel-
oping appropriate assessment tools to determine
competence and by indemnification against poten-
tial legal issues.

Unless we move rapidly to implement such train-
ing and assessment programs, traditional rural med-
icine is at risk of withering away, with ever greater
burdens falling to our urban facilities and a further
decline in rural health indicators.
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Introduction

Canada’s expansive geography is a
defining feature of the country and an
important consideration in the delivery
of health services. A number of impor-
tant health care decisions are related to
geography and distance. Geographic
areas can be defined for regional distri-
bution of resources. Distances are used

to help determine the accessibility of
services to the population. Geographic
patterns of health utilization can identi-
fy overlapping service provision and
opportunities for rationalization of ser-
vices. Distances are also used in deter-
mining funding models as well as defin-
ing recruitment and retention initiatives
for health care providers.

With funding from Health Canada,
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This paper describes a functional approach to the definition of rural populations for
purposes of rural health care research. Rather than define “rural” directly, we created
a definition of urban populations and our research target became the non-urban com-
ponent. Using Geographic Information Systems technology, isochrones (drivetime
zones) were created that attached suburban populations to urban centres and mapped
non-urban populations into rural hospital catchment areas.

For population-based analyses, we have proposed a methodology for constructing
catchment areas attached to Rural, Regional and Metropolitan services. We have devel-
oped a model for calculation of travel time for patients required to travel for care. We
successfully applied these methodologies to the disparate regions of rural Alberta and
Northern Ontario in 2 papers that investigated the delivery of rural surgical services.

This methodology represents a durable and portable designation of “rural” with poten-
tial for research applications in other areas of health research. By defining “urban” rather
than “rural,” we avoided many of the methodological conundrums in this research field.

Cet article décrit une approche fonctionnelle de la définition des populations rurales aux
fins de la recherche sur les soins de santé en milieu rural. Au lieu de définir directement
le mot «rural», nous avons créé une définition des populations urbaines et la composante
non urbaine est devenue la cible de notre recherche. Nous avons créé, au moyen de la
technologie des systèmes d’information géographique, des isochrones (zones de durée
des déplacements) qui ont jumelé des populations suburbaines à des agglomérations
urbaines et cartographié des populations non urbaines en bassins hospitaliers ruraux.

Pour les analyses démographiques, nous avons proposé une méthodologie de con-
struction de bassins rattachés à des services ruraux, régionaux et métropolitains. Nous
avons mis au point un modèle de calcul de la durée des déplacements pour les patients
qui doivent se déplacer pour obtenir des soins. Nous avons appliqué avec succès ces
méthodologies aux régions disparates des milieux ruraux de l’Alberta et du Nord de
l’Ontario dans deux communications où nous avons étudié la prestation des services de
chirurgie en milieu rural.

Cette méthodologie propose une désignation durable et transférable du mot «rural»
qu’il pourrait être possible d’appliquer dans d’autres domaines de la recherche sur la
santé. En définissant le mot «urbain» plutôt que le mot «rural», nous avons évité un
grand nombre d’énigmes méthodologiques dans ce domaine de recherche.



the Society of Rural Physicians of Canada and the
Canadian Association of General Surgeons invited
interested parties to collaborate on research that
would examine (i) whether utilization and outcomes
of surgical services were the same for rural and
urban Canadians, and (ii) whether the presence of
local rural surgical programs or the distance to trav-
el for surgical care has an impact on utilization and
outcomes.1,2 To conduct this research we had to
address 3 methodological issues, which are the focus
of this paper. Our overall research targeted surgical
services in Alberta and Northern Ontario, with a
special emphasis on rural populations. Our research
questions centred around the issues of access to sur-
gical services by these rural populations and the
health human resource profiles of surgical care in
communities outside urban Canada.

Alberta and Northern Ontario were chosen, in
part because of their contrast in geography, popula-
tion distribution and rural surgical delivery systems.
There is little agricultural land in Northern Ontario,
due to the Canadian Shield. The non-urban popula-
tion is clustered in small resource-based communi-
ties, with populations of usually less than 5000, with
little or no population in the surrounding hinter-
land. Rural Alberta has an agriculturally based pop-
ulation. The non-urban communities are larger, with
substantial catchment from the surrounding farms
and ranches.

Three methodological issues

This paper explains the 3 methodologies used to
i) define “rural,” ii) define “catchment areas” (CAs),
and iii) measure distances travelled by patients for
health care.
i) First, we required a definition of “rural.” There

are many such definitions.3 Ultimately, the most
appropriate definition is usually chosen with
regard to the available data and the context of
the research questions.

ii) If access to surgical services locally is to be test-
ed as an independent variable for utilization and
outcome results, then geographic CAs must be
created that attach populations to local hospi-
tals. The challenges associated with identifying
unique “markets” for individual hospitals are
outlined by Thall and colleagues.4

iii) These projects required a methodology to mea-
sure distance. This measure had 2 specific appli-
cations in our research. First, we considered
distance from an urban centre to be relevant to
our designation of non-urban populations. Sec-

ond, we required a measure of distance when
we tested whether the obligation to travel for
testing, consultation or surgery might influence
utilization or outcome.

Defining “rural” by defining “urban”

Our methodology is based on a definition of “urban.”
The remainder of the population (non-urban) in both
provinces became, by design, our rural population.
Why non-urban Canada? In the evolution of the
popular and prevalent primary/secondary/tertiary
care paradigm, developed by/for urban Canada,
training and privileges in procedural care is restricted
to hospital-based specialist providers. However, rural
Canada has few specialists. Our inquiries about
access to and utilization of surgical services in com-
munities with few or no specialists and our interest
in generalists working outside the primary/
secondary/tertiary care model required us to look
outside of urban Canada. This huge (largely het-
erogenous in most other dimensions), non-urban
population collectively shared the characteristic of
having to access procedural care without a significant
local specialist presence. The definition avoided the
problems usually associated with “rural” and provid-
ed remarkable consistency within and between
provinces. Acknowledging the heterogeneity of this
default population, we built into our modelling exer-
cise other independent descriptive variables, such as
travel time to definitive surgical care and the size and
scope of local surgical services.

We included in the urban population all of the
Census Metropolitan Areas and a subset of the Cen-
sus Agglomeration Areas (Table 1). We needed a
decision rule to identify which of the Census
Agglomeration Areas would be considered urban.
In previous studies5,6 of rural surgical services the
authors have specified that health care programs are
rural if they are provided exclusively, or almost
exclusively, by family physicians with no, or few,
local specialists. We adopted this decision rule and
restricted our inclusion of Census Agglomeration
Areas in our urban population only if they had a
significant (>2) specialist presence (outside of gen-
eral surgery) on the local medical staff. Ultimately,
this cut-off was a population of 35 000 for a Census
Agglomeration Area to be “urban.”

Once the urban centres were identified, it was
necessary to remove the surrounding population
served by the facilities from the equation. We had,
for other purposes, established a difference between
Metropolitan centres (that included a medical

Can J Rural Med 2006; 11 (3)

188



189

Can J Rural Med 2006; 11 (3)

school) and Regional centres (>35 000 with a signif-
icant specialist presence other than general
surgery). In Alberta, the Metropolitan centres were
Edmonton and Calgary. There are no Metropolitan
centres in Northern Ontario that meet this defini-
tion. Instead, the city of London in Southwestern
Ontario was selected.

We chose a 60-minute drivetime around the Met-
ropolitan centres and a 30-min drivetime around the
Regional centres to capture the urban population
(60:30 rule). Our rationale for a longer drivetime
for the Metropolitan centres was their significant
size (>400 000) and services. These were expected
to have a greater gravitational pull than the Region-
al centres. The choices of 60 and 30 minutes were
arbitrary. The drivetime zones were validated by
comparison with the 5 rural categories assigned* by
Statistics Canada to the Enumeration Areas (EAs).
The non-rural EAs occupied zones similar in size to
the drivetime zones. EAs were used instead of Dis-
semination Areas because EAs were used for postal
code assignment by Alberta Health and Wellness
until late 2005. The use of a consistent set of bound-
aries was considered more important than the avail-
ability of more current boundaries, especially when
these were amalgamated into groups.

The use of Statistics Canada’s urban–rural cate-
gories was carefully explored, but they were unsuit-
ed to our purposes because of their inconsistent size.

The 5 urban–rural categories were derived from
workplace and residence location as indicated in the
census. Some cities have large commuting areas, and
others do not; the goal of this analysis was to investi-
gate access to services that is based on travel time.

The isochrones for the urban population were cre-
ated using the road networks surrounding each urban
Census Agglomeration Area and Census Metropoli-
tan Area, along with appropriate speed limits. Delays
were added at intersections according to posted right-
of-way rules. The hospital facility was chosen as the
starting point for the drivetime calculations.

In summary, the urban population was defined as
those people with postal codes within a 1-hour dri-
vetime of a Metropolitan centre (medical school)
and/or within a 30-min drive to the remaining Cen-
sus Metropolitan Areas and urban Census Agglom-
eration Areas (pop. >35 000). This definition takes
into consideration appropriate speed limits and
delays at intersections. Our rural population is the
non-urban population.

Hospital catchment areas

Studies of health service delivery are typically
designed to look at boundaries that reflect the “mar-
ket” for each hospital. Hospital CAs ensure that
there is only one facility within each reporting
boundary. Hospital CAs allow the data to be ana-
lyzed in the context of the facility providing the ser-
vice. Any changes that may be contemplated must
be examined in the context of the data for the facili-
ty and for other relevant facilities. Any analysis of
service disparity,7 service access8–10 or facility market

Table 1. Designation of Census Metropolitan Areas and Census Agglomeration Areas 
for Alberta and Northern Ontario 

Alberta Northern Ontario 

Designation City / town Population City / town Population 

CMA Calgary 951 395 Sudbury 155 601 

 Edmonton 937 845 Thunder Bay 121 986 

CAA / Urban Red Deer  67 707 North Bay   63 861 

 Lethbridge  67 374 Sault Ste. Marie   78 908 

 Medicine Hat  61 735 Timmins   43 680 

 Fort McMurray  42 602   

 Grande Prairie  36 983   

CAA / Non-urban Brooks  11 604 Elliot Lake   11 956 

 Camrose  14 854 Haileybury–
New Liskerd 

  12 867 

 Cold Lake  27 935 Kenora   15 838 

 Wetaskiwan  11 154   
CMA = Census Metropolitan Areas;  CAA = Census Agglomeration Areas 

*Statistics Canada defines urban to rural areas in 5 cate-
gories: urban core, secondary urban core, urban fringe,
rural fringe, and rural. Available: www.statcan.ca/english
/census20001/dict/geo050.htm



share11,12 all require the availability of hospital CAs.
Creating hospital CAs is, however, fraught with dif-
ficulties. The many challenges associated with this
task are outlined by Thrall and colleagues4 in an
article aptly entitled “Delineating hospital trade
areas: It’s practically brain surgery.”

Goody13 summarizes much of the work performed
in defining hospital CAs. The focus is on rural issues in
the US. Goody’s article lists a number of authors who
have stated that the Metropolitan Statistical Area
(MSA–US Census) is an appropriate estimate of mar-
ket share for an urban area. A number of authors are
also listed who claim that the County is an appropriate
market area for rural hospitals (although problems
with the methodology are also acknowledged).

Goody also explores the role of distance in the
choice of facility selected by a client and lists several
authors who have uncovered similar evidence. The
author also uses utilization data to determine ZIP
code assignments to hospital CAs. Cut-off percent-
ages of 60% and 75% have been used to assign a
ZIP code to a hospital CA.13

It is challenging to apply US findings to Canada
because there are so many differences between the 2
countries. ZIP codes and postal codes are quite dif-
ferent, despite their common goal of identifying
mailing addresses. In Canada, all facilities are pub-
licly funded and the overall goal is to maximize
access to services while minimizing costs. Much
medical and population research is performed at the
County level in the US, but in Canada counties
serve little role in health care administration (with
the obvious exception of ambulance services).

In the accompanying paper (p. 195) by Tepper
and coworkers,1 hospital CAs were an essential com-
ponent of the analysis, since a critical question was
“Does the level of service provided by a facility influ-
ence the observed rates of surgical procedures?” The
facilities were categorized according to the level of
service that they provide, but the population served
by each facility was unknown, therefore hospital CAs
needed to be created to do the research.

Alberta catchment areas

Alberta Health and Wellness created a set of hospi-
tal CAs in 1993, which were named General Hospi-
tal Districts (GHDs). These were created by exam-
ining the road connection, type of facility, capacity,
population information, and services provided by
each facility at the postal code level. The resulting
boundaries contained the population that used the
facility within the boundary as the primary hospital.

In 2002, an analysis using Canadian Institute for
Health Information (CIHI) admission data for a pack-
age of primary care diagnoses was performed to see if
these boundaries are still appropriate given changes in
many of these facilities. The findings were that most of
the facilities serve primarily their own GHDs.

Ontario catchment areas

No GHD-equivalent boundaries were available for
Ontario, and therefore a set of hospital CAs was
created for Northern Ontario. The rules used to
create these boundaries were similar to those used
in the original creation of the Alberta GHDs.

The approach was based on amalgamated EAs.
Using census boundaries as a foundation reduces
the possibility of split populations. EAs surrounding
a facility were amalgamated using a combination of
travel distances (on roads), postal code assignments,
and Voronoi polygon. Boundaries between any 2
polygons are established at the half-way point
between 2 facilities using linear distances.14

Isochrones were created for each facility for a vari-
ety of travel times (15, 30, 45, 60, 90 min, and 2, 3, 4
h). The isochrones for each category were compared
facility-by-facility in context of the surrounding EAs.
The assignment of postal codes to EAs is often one-
to-many, in other words, a single postal code may be
assigned to more than one EA. These assignments
were examined carefully to reduce the possibility of a
postal code being assigned to EAs in different CAs.

Voronoi polygons were used to create regions sur-
rounding each facility based on straight-line (crow-
fly) distances. These were used as a general guide in
southern facilities and in order to determine flight
travel times† in northern facilities. The EAs within
each Voronoi polygon were merged to form a first
draft of the GHDs. The isochrones and utilization
data were then used to refine these boundaries and
thus change the membership of the associated EAs.
The resulting GHDs were created by amalgamating
adjacent EAs based on crow-fly distances and then
adjusted using isochrones and utilization data.

Postal code admission data for the same package
of primary care diagnoses were obtained from CIHI
and used to adjust the boundaries and create the
final GHDs.

Can J Rural Med 2006; 11 (3)
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For a graphic description of the final CAs see the
companion paper (p. 195) by Tepper and cowork-
ers.1

Calculation of distances

Most spatial analysis, including distance calcula-
tions, are performed using a Geographic Informa-
tion System (GIS).15 A GIS is a combination of soft-
ware, hardware and data designed to display, store,
create and analyze geographic data. Alternatives to
GIS are time-consuming. However, most standard
GIS packages are poorly suited to provide a variety
of distance estimates without specific add-on soft-
ware, and thus the default options are often used as
the only distance estimate. The default options that
are described below include: crow-fly, road network,
time travel analysis, and isochrones or drivetimes.

1. Crow-fly distances

The default option in all GIS is to calculate dis-
tances without any barriers in any direction. A trav-
el distance of 50 km is simply a circle centred on the
starting point with a radius of 50 km.

Crow-fly distance can be calculated in several
manners. Several GIS offer the option to calculate
distances based on projected coordinates or on great
distance routes. The projected (or cartesian) option
assumes that the portion of the world being exam-
ined has been projected onto a flat x–y plane. The
characteristics of this plane are controlled by the
selection of projection.

An alternative to this option is the use of spherical
methods to calculate distances. In this case, the calcu-
lations are based on the shortest travel route and are
thus better estimates of distance over long distances.
The differences in calculated distances for the 2 meth-
ods are small for short distances, which are typically
the most relevant distances for health facility access
research. A more detailed description of the differ-
ences and alternative methods has been published.16

The principal advantage of crow-fly distances lies
in its computational simplicity. The disadvantage is
that, in reality, people follow road networks to
access care (or other services) and thus these dis-
tances may not reflect the true accessibility for a
given location with unique characteristics. For
example, Fort McMurray, Alta., has a single high-
way to connect it to the rest of the province. Any
access calculations that reflect a distance of more
than 50 km will not be a proper representation of
the access of this community. Crow-fly distances

may also be particularly inaccurate where natural
geography provides barriers to routine road devel-
opment, such as large bodies of water.

Even in conditions with good road access the
crow-fly approach can have significant limitations.
Taber, Alta., has good road access in all directions,
and the crow-fly approach is illustrated in Fig. 1.
However, in reality, the quality of the roads vary
due to the use of construction materials and to the
road width. These factors determine the maximum
speed at which the roads may be safely travelled.
Figure 1 also illustrates a modification of the circle
based on such considerations and the use of drive-
time zones (explained below).

2. Road network distances

The road network approach to calculating distance
utilizes the real travel distances on the existing road
network. A barrier is assumed to be present if there
are gaps or overlaps at any intersection. Any gaps in
the road network will be reflected by the calcula-
tions performed using the network. The road net-
work analysis takes into account transportation bar-
riers, and alternative distances calculations assume
that there is always a road present to link any com-
munity to another.

The ability to calculate road network distances is
typically not available in most GIS, but add-on mod-
ules can be purchased to allow the user such func-
tionality. Add-on packages are available for
ArcView, ArcGIS, MapInfo and other platforms.
Also needed are road networks geographic files.
Special care is needed with these files to ensure that
all roads are perfectly connected at the intersections.
The calculation of road network distances is rarely
used because of problems with the data (availability,
cost and quality) and limited access to the software.

3. Travel time analysis

Estimated travel times are based on road network
distances. Travel time can be obtained after perform-
ing road network analysis and by using the speed
limits on every road segment. The default analysis is
the shortest route between any 2 points. However,
most of the software modules also allow for the cal-
culation of the quickest route as long as the speed
limit has been entered for every road segment in the
network. The speed limits used in the accompanying
papers by Tepper and coworkers and by Iglesias and
colleagues1,2 are shown here in Table 2. These assign-
ments result in a conservative estimate, which is



essential since these estimates must not reflect travel
time under ideal circumstances, but rather average-
to worst-case conditions.

Our methodology used travel time analysis both
to define the urban population surrounding urban
centres as well as to measure the distance for those
rural patients obligated to travel for testing, consul-
tation and surgery.

4. Isochrones (drivetime zones)

Analysis of access to services will require an analy-
sis of distances from all possible sources to all possi-
ble service centres. An alternative is to create
isochrones (drivetime zones) around each of the
service centres. GIS analysis can then be used to
determine the status of each origin point against the
service isochrones.

In a simple scenario, a speed of 80 km/h could be
assumed to create a circle around Taber, Alta.
Figure 2 shows the 15-min drivetime zone using
speed limits and accounting for intersections. The
starting point is at the intersection of Highway 3 and
Hwy. 36.

The compression in the northwest zone of the
isochrone exists because the virtual driver must
cross the entire town at slow speed with a large
number of intersections. The shape stretches on the
main highways due to their higher speed limits.

As the drivetime is increased to 60 min, the

region takes a diamond-shape in more densely pop-
ulated areas (Fig. 3). This map shows compression
on the west side, which is a result of crossing
through Lethbridge and the fact that the main high-
way (#3) veers north and then west again. The
shape of the isochrones provides visual evidence of
the road connectivity in every direction. In North-
ern Ontario, the patterns are similar.

The use of isochrones provides an efficient
method to determine the travel time estimates from
service centres to large numbers of potential client
communities. Isochrones can be determined for
every hospital or service of interest. The patterns in
each community are determined by road availability
near the community. The isochrones account for the
Canada–US border by incorporating estimations of
the time required to clear customs.

The use of road networks requires more effort
than simple straight-line calculations, but the results
provide a better reflection of the road network pat-
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Table 2. Speed limits used in travel time 
analysis 

Type of road 
Speed limit, 

km/h 

Large highways 110 
Other primary highways 100 
Secondary paved highways   60 
Arterial roads   60 
Streets   50 

Fig. 1. Comparison of crow-fly (50 km radius) and drivetime (30 min) travel distance for Taber, Alta.
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Fig. 2. 15-minute isochrone (drivetime zone) from Taber, Alta.

Fig. 3. 1-hour isochrone from Taber, Alta.



terns that patients will need to follow in order to
gain access to health services.

Limitations

Our definition of “rural” required us to choose
some arbitrary distance/drivetimes. Beyond these
we would expect to see individuals seeking/requir-
ing procedural care to access it through a rural hos-
pital, rather than travelling directly to an urban
clinic or emergency department. For those of us
who have worked in rural Canada, the choice of a
60:30-min drivetime for Metropolitan/Regional
hospitals made sense on an intuitive level. Our vali-
dation exercise for our CAs using CIHI separation
data seemed to validate this drivetime: the patients
outside the 60:30 drivetime did attend the local rur-
al hospitals for their primary care. However, we did
no sensitivity testing. It is possible that by making
changes in the 60:30 rule we might have altered our
findings.

Our CAs represent boundaries that are impossi-
ble to measure accurately. In reality, rural citizens
“belong” to a hospital CA because of their percep-
tion of where their point of entry into the health care
system might be, and not because of a drivetime
zone. Depending on a variety of issues, most particu-
larly the complexity and severity of the clinical prob-
lem, this point of entry will be different between per-
sons from the same location. It will also be different
for the same person with a spectrum of clinical ill-
nesses. CAs, at best, represent approximations of the
person-by-person resolution of these issues.

Isochrome analysis assumes that people will
behave consistently throughout the year. The travel
times outlined in this analysis were based on a yearly
average. These travel times will vary within the year,
based on season and weather. Another limitation is
the accuracy of the speed limits, stop signs, and traf-
fic lights used in the road network file. Our specifics
were validated by comparison with Microsoft Map
Point. Finally, isochrome analysis assumes that trav-
el will occur by road, whereas it sometimes occurs
by air. Our analysis used “>3 hours” as a highest cat-
egory. For most remote communities, the total time
of connecting to an airport, flying time and connect-
ing to a referral hospital is >3 hours.

Conclusion

This methodology represents a durable and portable
designation of “rural” with potential for research
applications in other areas of health research. By

defining urban rather than rural, we avoided many
of the methodological conundrums in this research
field. For population-based analyses, we have pro-
posed a methodology for constructing CAs attached
to Rural, Regional and Metropolitan services. Final-
ly, we have developed a model for calculation of
travel time for patients required to travel for care.
We successfully applied these methodologies to the
disparate regions of rural Alberta and Northern
Ontario in a study of rural surgical services.2
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Objective: To investigate whether utilization rates of common surgical procedures are
different between urban and rural Canadians in 2 provinces and to examine whether
these rates are influenced by the presence and scope of local surgical programs and by
the availability of different physician providers.
Methods: Utilization rates for 8 common surgical procedures (appendectomy, carpal
tunnel release, closed hip fracture repair, rectal cancer surgery, joint replacement, thy-
roidectomy, unilateral or bilateral inguinal herniorrhaphy, and cholecystectomy) were
identified in rural Alberta and rural Northern Ontario from hospital discharge
records. Rural populations were characterized by 3 types of communities, based on
availability of local physician and diagnostic resources. Travel time for consultations
and surgery were estimated. Age–sex-adjusted rates, their standard errors, and 95%
confidence intervals (CIs) were calculated for the purpose of comparisons among resi-
dents’ locations using the method of direct standardization. To test a possible associa-
tion between travel times and utilization rates, hierarchical linear and nonlinear model-
ling was used to analyze a 2-level model, with patients nested within rural hospital
catchment areas in the province of Alberta.
Results: Utilization rates for appendectomy, cholecystectomy and carpal tunnel
release are significantly greater for rural populations compared with urban in both
Alberta and Northern Ontario. Rural Northern Ontario had higher rates of utilization
than rural Alberta for carpal tunnel release and cholecystectomy (p < 0.01) and closed
hip fracture repair (p < 0.05). No statistical differences between the provinces were
noted for the remaining procedures. No difference in utilization rates was found
between the 3 types of rural centres. The modelling found a significant association
between travel time and use for only one procedure — carpal tunnel release. Patients
who had to travel ≤1 hour had a 13% higher surgery rate.
Conclusion: Rates of utilization were higher in rural areas for procedures where
greater surgical variability is known to exist. These higher rural rates were not influ-
enced by either the presence or scope of local surgical programs nor by the differences
in providers. There was no difference in rates for procedures where previous research
has shown little variability.

Objectif : Déterminer si les taux d’utilisation des interventions chirurgicales courantes
sont différents entre les milieux urbains et ruraux dans deux provinces du Canada et si
la présence et l’envergure de programmes locaux de chirurgie et la disponibilité de dif-
férents médecins prestateurs ont une influence sur ces taux.
Méthodes : On a déterminé, à partir de dossiers de congé d’hôpital, les taux d’utilisa-
tion de huit interventions chirurgicales courantes (appendicectomie, libération du nerf
médian au niveau du canal carpien, réduction fermée d’une fracture de la hanche,
chirurgie pour cancer du rectum, arthroplastie, thyroïdectomie, herniorrhaphie
inguinale unilatérale ou bilatérale et cholécystectomie) en milieu rural, en Alberta et
dans le nord de l’Ontario. On a caractérisé les populations rurales en fonction de trois
types de communauté et de la disponibilité locale d’un médecin et de services de diag-
nostic. On a estimé le temps de déplacement pour les consultations et l’intervention
chirurgicale. On a utilisé la normalisation directe pour calculer les taux corrigés en
fonction de l’âge et du sexe, de leur écart type et de leur intervalle de confiance (IC) à
95 % afin d’établir des comparaisons entre les lieux de résidence des patients. Afin de
déterminer s’il y a un lien possible entre la durée des déplacements et les taux d’utilisa-



Introduction

The provision of surgical services to rural and
remote areas of Canada presents several chal-
lenges. First, the provision of smaller, rural, surgi-
cal programs is expensive and there is a percep-
tion, not documented, that provincial
regionalization and restructuring initiatives have
seen the closure of many rural surgery programs
for financial and administrative reasons. Second,
specialist general surgeons have been in short sup-
ply (Dr. John Ruedy, Dean of Medicine
[1992–99], Dalhousie University: unpublished
data, 1998) and there is a lack of consensus on the
appropriate role for non-specialist physicians,
including family physicians, in the provision of
surgical care. There is also a perception that cur-
rent general surgery training programs prepare
their graduates for urban sub-specialty practices
rather than for a rural generalist setting. The rec-
ommendation that on-call responsibilities should
not exceed 1-in-5 requires that services be provid-
ed by groups of providers.1 Third, technological
advances such as minimally invasive surgery and
the large role of CT scanning in general surgery
might encourage the centralization of these ser-
vices in urban centres.

Surgical services in rural and remote Canada
have been provided by physicians with different
training backgrounds i) Canadian-certified general

surgeons, ii) international medical graduates with
an advanced level of surgical training, usually a for-
eign fellowship, and iii) family physicians with
additional postgraduate surgical training who can
offer a limited skill set (e.g., appendectomy,
herniorrhaphy, cesarean section).2 Canada’s
provinces and territories vary in their use of these
different providers.3

Our research study investigated whether the uti-
lization rates of 8 common surgical procedures are
different between urban and rural Canadians. We
chose 2 provinces — Alberta and Ontario, specifi-
cally Northern Ontario — each with a large geog-
raphy and significant rural populations, but differ-
ent approaches to the delivery of surgical services.
Northern Ontario relies almost exclusively on
Canadian-certified general surgeons, often recruit-
ing and supporting them with Alternative Payment
Plans, in surgical groups located in several medi-
um- and large-sized rural centres. Alberta relies on
a blend of all 3 physician provider groups, distrib-
uted in a significantly larger number of rural surgi-
cal programs sometimes located in centres smaller
than the rural surgical centres in Northern
Ontario.3

Our research gave us the opportunity to contrast
these systems and to ask whether utilization rates
might be affected by these differences. It was also
an opportunity to determine if there is an associa-
tion between utilization rates and either the avail-
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tion, on a utilisé une modélisation linéaire et non linéaire hiérarchique pour analyser
un modèle à deux niveaux, les patients étant intégrés à des bassins hospitaliers ruraux
en Alberta.
Résultats : Les taux d’utilisation de l’appendicectomie, de la cholécystectomie et de la
libération du nerf médian au canal carpien sont significativement plus élevés dans les
populations rurales que dans les populations urbaines, tant en Alberta que dans le
nord de l’Ontario. Les milieux ruraux du nord de l’Ontario affichaient des taux plus
élevés d’utilisation que ceux de l’Alberta dans le cas de la libération du nerf médian au
canal carpien et de la cholécystectomie (p < 0,01), ainsi que dans celui de la réduction
fermée de fractures de la hanche (p < 0,05). On n’a constaté aucune différence statis-
tique entre les provinces pour les autres interventions et aucune différence au niveau
des taux d’utilisation entre les trois types de centres ruraux. La modélisation a révélé
un lien important entre la durée des déplacements et l’utilisation dans le cas d’une
intervention seulement — la libération du nerf médian au niveau du canal carpien.
Les patients qui devaient se déplacer moins d’une heure présentaient un taux d’inter-
vention chirurgicale plus élevé de 13 %.
Conclusion : Les taux d’utilisation étaient plus élevés dans les régions rurales dans le
cas des interventions où l’on sait qu’il existe une variabilité chirurgicale plus impor-
tante. Ni la présence ou l’envergure de programmes locaux de chirurgie, ni les dif-
férences entre les prestateurs, n’ont eu d’effet sur ces taux ruraux plus élevés. Les taux
d’intervention qui présentaient peu de variabilité selon les recherches antérieures ne
montraient aucune différence.
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ability of local diagnostic and surgical services in
rural Canada and/or the distance travelled by rural
patients to access these services.

Methods

Data sources

Both Alberta Health and Wellness and the Institute
for Clinical Evaluative Sciences (located in
Ontario) were partnered with the research team.
The following databases were accessed in-house by
the respective provincial agencies.

Alberta

• Discharge Abstract Database (DAD): summa-
rizes clinical care provided to each hospital
patient admitted for an overnight stay

• Ambulatory Care Classification System: an
abstract of the clinical care provided as outpa-
tient services

• Alberta Health Care Insurance Plan: provides
patient birth date, sex and postal codes

Ontario

• DAD
• Same Day Surgery (SDS): an abstract of the

clinical care provided as outpatient services
• Registered Persons Database: from the Ontario

Health Insurance Program, it provided patient
age, sex and postal codes

Data extraction criteria

1. Using the DAD and SDS databases the proce-
dures of interest were selected based on the
clinical modification of the International Classifi-
cation of Diseases, 9th revision (ICD-9-CM)
databases (Appendix 1).

2. Only one unique procedure per person was
included. If more than 1 of the same procedure
was found for the same individual (e.g., 2 carpal
tunnel releases, 2 closed hip fracture repairs)
only the first surgical procedure record and its
attendant information were included.

3. A resident with a non-urban postal code was
defined as a non-urban resident. A non-urban
postal code was defined as a place 60 min in trav-
el time from a tertiary care centre, or 30 min in
travel time from a regional centre (60:30 rule).

4. Age–sex-adjusted rates, their standard errors,

and 95% confidence intervals (CIs)1 were calcu-
lated for the purpose of comparisons among res-
idents’ locations using the method of direct stan-
dardization. The standard population for the
adjusted rates was the population of Alberta on
Sept. 30, 1999 (the mid-point of the study peri-
od). In Alberta, the population used in age–sex-
region specific rates was from the Alberta
Health Care Insurance Plan registry database.
In Ontario, the population was from the inter-
censal estimates using the 1996 census data.

5. T-square statistics developed by Carriere and
Roos4 were computed for comparing rates, and
95% CIs were provided in the tables.

Level of surgical services

1. Hospital catchment areas

All of the acute care hospitals in Alberta and North-
ern Ontario were assigned unique hospital catch-
ment areas. This allowed each patient undergoing a
procedure to be mapped by postal code to the hos-
pital where she or he resided, regardless of where
he or she actually received the surgical care. For a
detailed description of this methodology the reader
is referred to the companion paper by Ellehoj and
colleagues (p. 187).5

2. Surgical services

Service characteristics for each acute care facility
were used to characterize hospital catchment area
polygon residents into 5 levels of surgical service
categories: Metropolitan, Regional, Rural A, Rural
B and Rural C.

i) Metropolitan catchment areas
A Metropolitan centre includes at least 1 tertiary
care facility associated with a local medical school.
In Alberta, these are in Edmonton and Calgary.
At the time of the study, Northern Ontario did not
have a tertiary care centre with a local medical
school. We used London, Ont., in Southwestern
Ontario as our reference Metropolitan population
for Northern Ontario. All hospitals within a 60-
min drivetime of the Academic Health Sciences
Centres are included in the Metropolitan catch-
ment area.

ii) Regional catchment areas
Regional catchment area residents have local access
to all of the study procedures and to a full comple-



ment of diagnostic technologies associated with these
procedures (fluoroscopy, endoscopy, ultrasound,
electromylography). The only exception is the
Northern Lights Regional Health Centre in Fort
McMurray, Alta., where joint replacement and
repair of closed hip fracture are not offered locally.

Alberta’s Regional centres are Fort McMurray,
Grande Prairie, Red Deer, Lethbridge and Medi-
cine Hat. Northern Ontario’s Regional centres are
Thunder Bay, Sault Ste. Marie, Sudbury, North
Bay and Timmins. All hospitals within a 30-min dri-
ve of these facilities are included within a Regional
catchment area.

iii) Rural A, rural B and rural C
A Rural facility represented all acute care facilities
outside the Regional and Metropolitan centres.
The defining characteristic was the provision of
most or all of the local medical services by family
physicians.

The definitions of the 3 rural facility groupings:
Rural A (RA), Rural B (RB) and Rural C (RC)
were based on a survey completed in Western
Canada between May and September of 2000.6 This
survey was sent by mail or email to the facility
administrator or a member of the surgical staff of all
the rural acute care facilities providing surgical ser-
vices in Manitoba, Saskatchewan, Alberta and
British Columbia. (These facilities were defined as
having provided at least one appendectomy or
cesarean section during the 1996/97 fiscal year in
the DAD file.) The survey respondent was asked to
describe the type of surgery performed in the facili-
ty, available diagnostic services, and physician avail-
ability and training. Based on these responses the
definitions of RA, RB and RC were created
(Appendix 2).

In Northern Ontario, similar hospital service
characteristics were collected by a telephone survey
to the rural facilities that provided local surgical
services.

iv) Travel time
A set of procedure-specific travel webs was created
that anticipated the most likely referral centre for
consultation, diagnostic testing and surgery for each
of the rural facilities in both provinces. In most
instances this represented the closest referral facility
by road access. When the anticipated referral centre
was not obvious, a telephone survey completed the
travel web.

For some procedures — appendectomy, closed
hip fracture repair — patients only travel once. For

other procedures, rural patients might travel 2 (joint
replacement) or 3 times (carpal tunnel release),
depending on the local services available. Our travel
time variable became the destination specific travel
time multiplied by the number of expected trips.

Ethics approval was received from the Community
Research Ethics Board of Alberta (Protocol 0410).

Results

1. Between-province comparison
of utilization rates

Rural Northern Ontario had higher rates of utiliza-
tion than rural Alberta for carpal tunnel release and
cholecystectomy (p < 0.01) as well as closed hip
fracture repair (p < 0.05). No statistical differences
between the provinces were noted in the remaining
areas (Table 1).

In a comparison of urban areas, Northern
Ontario had higher rates for several procedures,
including carpal tunnel release, closed hip fracture
repair, joint replacement, unilateral or bilateral
inguinal herniorrhaphy, and cholecystectomy (p <
0.01). Urban Alberta had higher rates only for thy-
roidectomy (p < 0.05). There was no statistical dif-
ference in urban areas for appendectomy (Table 2).

3. Within-province comparison of rural
and urban populations

Appendectomy, cholecystectomy and carpal tunnel
release utilization rates are significantly greater for
rural populations in both Alberta and Northern
Ontario (p < 0.01). In Alberta the rural utilization
rates for joint replacement are higher in rural areas
(p < 0.01). In Northern Ontario there were no dif-
ferences between the rural and urban populations
for joint replacement (Table 2).

For closed hip fracture repair, rectal cancer
surgery, thyroidectomy, and unilateral or bilateral
inguinal herniorrhaphy there are no differences in
the utilization rates between rural and urban popu-
lations within a province (Table 2).

2. Within-province comparison of different
local surgical service levels

In Alberta, differences in rates based on local surgi-
cal services were identified for 5 procedures: appen-
dectomy, carpal tunnel release, joint replacement,
cholecystectomy (all p < 0.01) and unilateral or
bilateral inguinal herniorrhaphy (p < 0.05). For
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these procedures utilization rates were significantly
lower in at least 1 of the urban centres (i.e., either
Edmonton or Calgary). There were no differences
between the different rural areas (RA, RB, RC) or
regional centres. (Table 3).

In Ontario, carpal tunnel release and cholecys-
tectomy rates were lower in the urban centre (p <
0.01). London, Ont., also had lower utilization rates
for appendectomy and for unilateral or bilateral

inguinal herniorrhaphy (p < 0.05). Similar to Alber-
ta, there were no statistically significant differences
in utilization rates between the 3 types of rural com-
munities or in comparison to the regional centres in
Northern Ontario (Table 4).

Using an F-test of the Alberta and Ontario T-
squared statistics, we tested how the variation in
utilization rates among the populations residing in
Rural, Regional and Metropolitan service centres

Table 1. Utilization rates* (and standard deviations) by rural and urban residence: interprovincial comparison 

Rural Urban 

Procedure, 
age limit in years Alberta 

Northern 
Ontario T2 Alberta 

Northern 
Ontario T2 

Appendectomy, ≥ 5 1.20 
(1.12–1.29) 

1.24 
(1.12–1.37) 

0.23 1.07 
(1.02–1.11) 

1.00 
(0.94–1.07) 

2.40 

Carpal tunnel release, ≥ 20 1.39 
(1.28–1.50) 

1.95 
(1.78–2.13) 

30.42† 0.83 
(0.78–0.87) 

1.47 
(1.39–1.55) 

213.47† 

Closed hip fracture repair, ≥ 50 1.44 
(1.27–1.63) 

1.81 
(1.54–2.12) 

4.79‡ 1.46 
(1.36–1.57) 

1.73 
(1.59–1.87) 

9.49† 

Rectal cancer surgery, ≥ 50 0.42 
(0.33–0.53) 

0.45 
(0.34–0.60) 

0.17 0.44 
(0.39–0.50) 

0.48 
(0.41–0.56) 

0.50 

Joint replacement, ≥ 40 3.36 
(3.15–3.58) 

3.21 
(2.94–3.51) 

0.61 2.90 
(2.80–3.02) 

3.53 
(3.38–3.69) 

42.09† 

Thyroidectomy, no age limit 0.36 
(0.30–0.43) 

0.27 
(0.20–0.35) 

3.17 0.34 
(0.31–0.38) 

0.29 
(0.25–0.33) 

4.05‡ 

Unilateral or bilateral inguinal 
herniorrhaphy, ≥ 20 

1.93 
(1.81–2.06) 

2.07 
(1.90–2.26) 

1.73 1.88 
(1.82–1.95) 

2.27 
(2.17–2.38) 

41.80† 

Cholecystectomy, ≥ 20 3.62 
(3.44–3.80) 

4.39 
(4.13–4.66) 

23.35† 2.98 
(2.89–3.06) 

3.30 
(3.17–3.42) 

18.23† 

SD = standard deviation 
*No. of procedures per 1000 population. 
†p < 0.01 
‡p < 0.05. 
Note: 99.17% confidence intervals for rates (overall α = 0.05). 

Table 2. Utilization rates* (and standard deviations) by province: rural and urban comparison 

Alberta Northern Ontario 
Procedure, 
age limit in years Rural Urban T2 Rural Urban T2 

Appendectomy, ≥ 5 1.20 
(1.12–1.29) 

1.07 
(1.02–1.11) 

8.17† 1.24 
(1.12–1.37) 

1.00 
(0.94-1.07) 

12.09† 

Carpal tunnel release, ≥ 20 1.39 
(1.28–1.50) 

0.83 
(0.78–0.87) 

116.25† 1.95 
(1.78–2.13) 

1.47 
(1.39–1.55) 

27.12† 

Closed hip fracture repair, ≥ 50 1.44 
(1.27–1.63) 

1.46 
(1.36–1.57) 

0.03 1.81 
(1.54–2.12) 

1.73 
(1.59–1.87) 

0.25 

Rectal cancer surgery, ≥ 50 0.42 
(0.33–0.53) 

0.44 
(0.39–0.50) 

0.19 0.45 
(0.34–0.60) 

0.48 
(0.41–0.56) 

0.11 

Joint replacement, ≥ 40 3.36 
(3.15–3.58) 

2.90 
(2.80–3.02) 

14.53† 3.21 
(2.94–3.51) 

3.53 
(3.38–3.69) 

3.44 

Thyroidectomy, no age limit 0.36 
(0.30–0.43) 

0.34 
(0.31–0.38) 

0.13 0.27 
(0.20–0.35) 

0.29 
(0.25–0.33) 

0.29 

Unilateral or bilateral inguinal 
herniorrhaphy, ≥ 20 

1.93 
(1.81–2.06) 

1.88 
(1.82–1.95) 

0.38 2.07 
(1.90–2.26) 

2.27 
(2.17–2.38) 

3.60 

Cholecystectomy, ≥ 20 3.62 
(3.44–3.80) 

2.98 
(2.89–3.06) 

45.66† 4.39 
(4.13–4.66) 

3.30 
(3.17–3.42) 

61.82† 

SD = standard deviation 
*No. of procedures per 1000 population. 
†p < 0.01 
Note: 99.17% confidence intervals for rates (overall α = 0.05). 



differed between the provinces. There were no sig-
nificant differences between the provinces for any
of the 8 procedures.

5. Modelling of rural care delivery

Hierarchical linear and nonlinear modelling (HLM
5.05) was used to analyze a 2-level model with
patients nested within hospital catchment areas.
Because our principal interest was to test the possi-
ble association between travel times and utilization
rates, we restricted the model to include only the
rural population. We tested the modelling exercise
using only the Alberta population. At the patient
level, age and sex were included as independent
variables. At the community level, travel time and
level of surgical service (RA, RB, RC) were includ-
ed. We chose a significance test of p < 0.01 because
of multiple associations.

For carpal tunnel release the utilization rate was
significantly associated with travel time. Patients who
travel ≤1 hour had a 13% higher surgery rate. No
significant associations between travel time and uti-
lization rates were found for the other 7 procedures.

Discussion

Much of the analytical framework in the literature

derives from Wennberg and Gittelsohn, who
hypothesized that variation in surgical rates would
be inversely correlated with the accuracy of diagno-
sis and the efficacy of surgical treatment for any
particular morbid condition.7,8 If there are signifi-
cant challenges with diagnosis (appendectomy) or
discretion in the use of surgical treatment (hysterec-
tomy, tonsillectomy, carpal tunnel release), then
greater variation in surgical rates are expected.
When the diagnosis is easily made and the appropri-
ateness of surgical therapy is established (cancer
surgery, closed hip fracture repair, hernia repair) lit-
tle variation in surgical rates is anticipated.

Our results for the variation in utilization rates
are similar to the international and Canadian litera-
ture.9–15 Both appendectomy and cholecystectomy
rates have generally shown significant variability
but less so than the extremes of hysterectomy and
tonsillectomy.

In the Canadian literature 2 consistent findings
emerge.12–15 First, the utilization rates for the proce-
dures studied are significantly higher among rural
populations. Second, the lowest utilization rates
are found in Metropolitan centres with teaching
hospitals. Our own results are similar for those
procedures where differences in utilization rates
are found.

Some authors suggest that higher utilization
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Table 3. Utilization rates* (and standard deviations) by service level of residence, in Alberta 

Rural† Metropolitan§ 
Procedure, 
age limit in years RA RB RC Regional‡ Edmonton Calgary T2 

Appendectomy, ≥ 5 1.11 
(0.90–1.37)

1.27 
(1.10–1.46)

1.21 
(1.02–1.43)

1.25 
(1.10–1.42)

1.13 
(1.04–1.23)

0.91 
(0.83–1.00)

43.94¶

Carpal tunnel release, ≥ 20 1.42 
(1.15–1.76)

1.43 
(1.22–1.68)

1.34 
(1.11–1.61)

1.11 
(0.95–1.30)

0.83 
(0.74–0.92)

0.70 
(0.62–0.79)

161.34¶

Closed hip fracture repair, 
≥ 50 

1.28 
(0.91–1.81)

1.54 
(1.20–1.98)

1.40 
(1.06–1.85)

1.40 
(1.10–1.77)

1.57 
(1.35–1.82)

1.40 
(1.21–1.63)

3.76

Rectal cancer surgery, ≥ 50 0.41 
(0.22–0.76)

0.40 
(0.25–0.66)

0.40 
(0.23–0.68)

0.39 
(0.24–0.61)

0.44 
(0.34–0.58)

0.47 
(0.37–0.61)

1.69

Joint replacement, ≥ 40 3.25 
(2.74–3.86)

3.32 
(2.91–3.80)

3.43 
(2.98–3.95)

3.35 
(2.97–3.78)

2.65 
(2.43–2.88)

2.99 
(2.77–3.23)

32.48¶

Thyroidectomy, 
no age limit 

0.36 
(0.23–0.57)

0.35 
(0.24–0.50)

0.35 
(0.23–0.53)

0.40 
(0.29–0.53)

0.30 
(0.24–0.36)

0.38 
(0.31–0.45)

6.71

Unilateral or bilateral 
inguinal herniorrhaphy, 
≥ 20 

2.07 
(1.74–2.46)

1.91 
(1.68–2.19)

1.96 
(1.69–2.28)

2.12 
(1.90–2.38)

1.86 
(1.72–2.00)

1.78 
(1.65–1.92)

14.24**

Cholecystectomy, ≥ 20 3.45 
(3.00–3.95)

3.64 
(3.30–4.02)

3.62 
(3.23–4.06)

3.86 
(3.55–4.20)

2.82 
(2.66–2.99)

2.82 
(2.65–2.99)

117.75¶

SD = standard deviation 
*No. of procedures per 1000 population. 
†All acute care facilities outside the Regional and Metropolitan centres. 
‡See Methods section for a description of Regional. 
§Includes at least 1 tertiary care facility associated with a local medical school. 
¶p < 0.01 
**p < 0.05. 
Note: 99.17% confidence intervals for rates (overall α = 0.05). 
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rates in rural populations represent inappropriate
or unnecessary surgery.12–15 It is equally plausible
that urban populations might have restricted access
to common low-complexity procedures. These pro-
cedures compete in large teaching hospitals with
complex province-wide surgical services. It is pos-
sible that access is better for certain procedures in
rural areas.

Appendectomy, unlike cholecystectomy and
carpal tunnel release, is not a discretionary proce-
dure. However, there are several reasons why
appendectomy rates may be higher in rural areas.
Diagnostic imaging services such as ultrasound and
CT scanning are typically less available in rural hos-
pitals, so accurate diagnosis is more difficult. Anoth-
er traditional management strategy to cope with the
challenge of diagnosing appendicitis is to observe
the patient over a period of time. However, for the
subset of rural patients without local surgical ser-
vices, and who have travelled a significant distance
to an urban hospital, the opportunity to ask the fam-
ily to wait, out of hospital, for any significant period
of time is restricted by issues of accommodation and
expense. Similarly, transfer from a rural hospital to
an urban setting for diagnostic testing puts the
patient at greater risk in some instances (e.g., possi-
ble appendicitis).

International literature on rates of urban versus
rural joint replacement were reviewed. In Great
Britain there is some evidence that osteoarthritis of
the hip has a significantly greater incidence in rural
populations than in urban ones (101.3/100 000 v.
77.6/100 000).16,17 The intuitive explanation is the
cumulative mechanical stresses on the joint from the
more physical occupations in rural areas. In this
light, the higher rates for joint replacement in rural
Alberta seem appropriate. In addition, Alberta has
moved to regionalize orthopedic programs. If this
change improves access for rural populations, then
higher utilization rates are an expected outcome.
This may also explain why higher rates were not
seen in rural Northern Ontario, where regionaliza-
tion of orthopedic services has not occurred.

We found a significant association between the
obligation to travel for care and a diminished uti-
lization rate for carpal tunnel release, based on
Alberta data. That travel should be associated with
surgery in carpal tunnel morbidity, but not in the
other procedures, is not surprising. Carpal tunnel
release represents the most discretionary of the
studied surgeries, and there are acceptable alterna-
tive medical therapies (e.g., orthotics, steroids,
physiotherapy, rest).

Furthermore, whereas the equipment for diag-

Table 4. Utilization rates* (and standard deviations) by service level of residence, in Northern Ontario 

Rural† Metropolitan§ 
Procedure, 
age limit in years RA RB RC Regional‡ London, Ont.¶ T2 

Appendectomy, ≥ 5 1.35 
(1.09–1.67)

1.11 
(0.77–1.59)

1.13 
(0.87–1.48)

1.02 
(0.90–1.15)

1.02 
(0.92–1.14)

10.06**

Carpal tunnel release, ≥ 20 1.80 
(1.46–2.22)

1.81 
(1.32–2.48)

1.85 
(1.47–2.32)

1.80 
(1.63–1.99)

1.30 
(1.17–1.44)

44.31††

Closed hip fracture repair, ≥ 50 1.72 
(1.23–2.41)

1.68 
(0.92–3.06)

2.24 
(1.58–3.16)

1.82 
(1.56–2.13)

1.64 
(1.43–1.88)

5.28

Rectal cancer surgery, ≥ 50 0.29 
(0.13–0.65)

0.44 
(0.17–1.17)

0.56 
(0.29–1.07)

0.51 
(0.38–0.68)

0.44 
(0.33–0.58)

3.74

Joint replacement, ≥ 40 2.76 
(2.23–3.40)

3.45 
(2.56–4.66)

3.34 
(2.70–4.14)

3.51 
(3.21–3.83)

3.57 
(3.31–3.85)

9.30

Thyroidectomy, no age limit 0.24 
(0.13–0.45)

0.22 
(0.08–0.60)

0.23 
(0.11–0.47)

0.31 
(0.24–0.40)

0.28 
(0.22–0.35)

2.35

Unilateral or bilateral inguinal 
herniorrhaphy, ≥ 20 

2.15 
(1.78–2.59)

1.80 
(1.32–2.45)

1.97 
(1.59–2.45)

2.14 
(1.96–2.34)

2.39 
(2.22–2.57)

12.55**

Cholecystectomy, ≥ 20 4.50 
(3.94–5.14)

5.55 
(4.61–6.67)

4.05 
(3.46–4.73)

3.48 
(3.25–3.74)

3.20 
(3.00–3.41)

82.68††

SD = standard deviation 
*No. of procedures per 1000 population. 
†All acute care facilities outside the Regional and Metropolitan centres. 
‡See Methods section for a description of Regional. 
§Includes at least 1 tertiary care facility associated with a local medical school. 
¶At the time of the study, Northern Ontario did not have a tertiary care centre with a local medical school; therefore, London, Ont., in 
Southwestern Ontario was used as reference. 
**p < 0.05 
††p < 0.01 
Notes: 99.17% confidence intervals for rates (overall α = 0.05).  The Bonferri method5 was used to calculate confidence intervals for multiple 
comparisons. 



nosing all of the procedures for which we found
variation in utilization rates is potentially available
in many rural surgical programs (e.g., ultrasound
for appendicitis or cholecystitis), the electromylo-
gram testing for carpal tunnel entrapment is avail-
able only in Regional or Metropolitan centres. This
then presents travel issues.

The lack of significant association between uti-
lization and the presence or absence of local surgical
programs in rural communities (i.e., RA v. RB v.
RC) in either province is reassuring.

Limitations

Our data on utilization rates included only those
procedures performed within the province of resi-
dence. Where patients travelled out of province,
those procedures were not included in our database.
This is a particular problem in Northern Ontario,
where referral to Winnipeg, Manitoba, for major
surgery occurs on a regular basis. Utilization rates
for these procedures by Northern Ontario residents
will be underestimated.

Rates were standardized for age and sex but
these do not necessarily capture underlying differ-
ences in need among the population. Furthermore,
levels of utilization are not linked to assessment of
outcomes. Future work might assess outcomes such
as complication rates, length of stay and patient sat-
isfaction. Additional work might also consider a
cost–benefit analysis of different surgical systems.

Our attempts to build a model using a measure of
local surgical services and travel time had several
weaknesses. The model was based only on Alberta
data, which reduced our sample size. We relied on
survey data to assign our RA/RB/RC designation of
“local surgical services.” Even with perfect accuracy
in our response, it is possible that this designation
might have changed during the 4- year study peri-
od. Furthermore, our travel webs were anticipated
referral patterns based on survey data rather than
actual patient travel. Most of our survey respon-
dents were quite frank that several referral possibili-
ties were considered for each patient, and the final
choice reflected bed availability, wait lists, weather,
and patient and physician preferences. It is possible
that a travel variable built on actual travel obliga-
tions might be a more powerful explanatory vari-
able in our model.

Our original research interest represented an
inquiry into whether rural patients might have
restricted access to common surgical procedures.
Consequently, our modelling exercise included

issues such as local services and travel that might
influence rural access. Now that it is clear that rural
utilization rates for some procedures are actually
higher, it is regrettable that we did not make any
effort in our model to ask why urban residents
might have diminished access to these procedures
— for example, restricted access to family physi-
cians, restricted supply of generalist general sur-
geons, or longer surgical wait lists.

Conclusions

Cholecystectomy, carpal tunnel release, appendecto-
my and joint replacement were performed at higher
rates in rural Northern Ontario and Alberta popula-
tions than urban. This variation is consistent with
previous findings. For other procedures — unilater-
al or bilateral inguinal herniorrhaphy, closed hip
fracture repair, cancer (rectal cancer surgery and
thyroidectomy), where utilization rates are known
to show little variation, the rates for rural and urban
residents are similar.

For one procedure, carpal tunnel release, we
found an association between longer travel times
and diminished utilization rates. One hour of travel
time was associated with a 13% decrease in utiliza-
tion (p < 0.01). For the remaining 7 procedures
there was no significant association between travel
time and utilization.

We found no significant association between uti-
lization and the presence and scope of surgical ser-
vices available locally to rural communities.
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Appendix 1. Discharge Abstract Database (CAD) and Same Day Surgery (SDS) database ICD-9-CM 
procedure extraction criteria 

Selection criteria, based on DAD or SDS data 

Procedure ICD-9-CM code Inclusion / Exclusion 

Unilateral or bilateral 
inguinal herniorrhaphy 

53.00 through 53.17 In the primary procedure code field 

Appendectomy 47.01, 47.09 In the primary procedure code field 

Carpal tunnel release 04.43 In the primary procedure code field 

Cholecystectomy 51.22, 51.23 In the primary procedure code field 

Thyroidectomy 06.2, 06.31, 06.39, 06.4 In the primary procedure code field 

Rectal cancer surgery 48.62, 48.63, 48.5 In the primary procedure code field and that 
have an ICD-9-CM code of 154.0 or 154.1 in 
any one of 16 diagnostic code fields 

Closed hip fracture repair 820.00, 820.01, 820.02, 
820.03, 820.09, 820.20, 
820.21, 820.22, 820.8 

In the first diagnosis field. Exclude any cases in 
which a 78.55, 79.25 or 79.35 is not found in 
the first procedure code field of that record. 

Joint replacement* 81.51, 81.52, 81.54 In the primary procedure code field 

ICD-9-CM = Clinical modification of the International Classification of Diseases, 9th rev. 
*Primary hip and knee replacement. 

Appendix 2. Definition of the Rural (RA, RB and RC) surgical service levels 

Rural surgical 
service level Definition 

Rural A Those who reside in a polygon in which surgical services are provided by at least one resident  certified general 
surgeon (FRCS) who is living in the community with his/her principal practice at the local hospital.  Rural A surgical 
programs offer all of the procedures of interest with the exception of primary hip and knee replacement and closed 
reduction of a hip fracture.  They also have x-ray, fluoroscopy, ultrasound and endoscopy capability.  

Rural B Those who reside in a polygon in which surgical services are provided by at least one local GP-surgeon or one 
itinerant (resides outside the hospital catchment area) certified general surgeon (FRCS) and one or more GP-surgeons.  
Rural B surgical programs do not offer surgical services that are usually restricted to specialist general surgeons, i.e., 
primary hip and knee replacement, closed reduction of a hip fracture, rectal cancer surgery, cholecystectomy or 
thyroidectomy.  They have x-ray, fluoroscopy, endoscopy, ultrasound and minimal endoscopy capability.   

Rural C Those who reside in a polygon in which no surgical services are provided — there is no resident or itinerant provider 
with both privileges and procedures that include either cesarean section or appendectomy.  In terms of diagnostic 
capability Rural C facilities usually only have x-ray. 
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Objective: Contrast alternative health delivery systems and the use of differently
trained physician providers in the supply of surgical services to rural residents in 2
Canadian provinces.
Methods: Four surgical procedures (carpal tunnel release, inguinal herniorrhaphy,
appendectomy and cholecystectomy) provided to rural residents of Alberta and
Northern Ontario were identified between 1997/98 and 2001/02. Surgical staff were
identified as specialists or non-specialists. Rural populations were mapped into the
catchment areas of rural acute care facilities. Rural surgical programs were character-
ized by the level of surgical service available locally.
Results: Alberta and Northern Ontario have a similar number of rural surgical pro-
grams staffed by Canadian-certified general surgeons (10 and 12, respectively). How-
ever, Alberta has 27 smaller rural surgical programs staffed by non-specialist surgeons
and Northern Ontario has only 4. These non-specialist surgeons play a significant role
in Alberta, often in collaboration with specialist surgeons. In Northern Ontario the
non-specialist surgeons play a minor role. The small rural surgical programs in North-
ern Ontario that are staffed by specialist surgeons are significantly more successful in
retaining the local surgical caseload compared with similar programs in Alberta.
Conclusions: The principal differences between Alberta and Northern Ontario in the
delivery of rural surgical services are the greater number of small rural surgical programs
in Alberta, and the substantial role of non-specialist surgical staff in these programs.

Objectif : Comparer d’autres systèmes de prestation de services de santé et le recours
à des médecins qui ont reçu une formation différente pour fournir des services chirur-
gicaux aux populations rurales de deux provinces du Canada.
Méthodes : On a choisi quatre interventions chirurgicales (libération du nerf médian
au niveau du canal carpien, herniorrhaphie inguinale, appendicectomie et cholécystec-
tomie) fournies aux populations rurales de l’Alberta et du nord de l’Ontario entre
1997/98 et 2001/02. On a réparti le personnel chirurgical en chirurgiens spécialisés et
non spécialisés. On a cartographié les populations rurales en fonction des bassins des
établissements ruraux de soins actifs. On a caractérisé les programmes de chirurgie en
milieu rural en fonction du niveau des services locaux de chirurgie offerts.
Résultats : L’Alberta et le nord de l’Ontario ont un nombre semblable de programmes
de chirurgie en milieu rural offerts par des chirurgiens généraux certifiés au Canada
(10 et 12 respectivement). L’Alberta compte toutefois 27 programmes de chirurgie en
milieu rural de moindre envergure offerts par des chirurgiens non spécialisés et le nord
de l’Ontario en a quatre seulement. Ces chirurgiens non spécialisés jouent un rôle
important en Alberta, souvent en collaboration avec des chirurgiens spécialisés. Dans
le nord de l’Ontario, les chirurgiens non spécialisés jouent un rôle mineur. Les pro-
grammes ruraux de chirurgie d’envergure modeste du nord de l’Ontario offerts par des
chirurgiens spécialisés connaissent un degré de succès significativement plus élevé que
les programmes semblables en Alberta lorsqu’il s’agit de garder les cas locaux de
chirurgie sur la scène locale. 
Conclusions : Les principales différences entre l’Alberta et le nord de l’Ontario dans la
prestation de services de chirurgie en milieu rural sont les suivantes : l’Alberta compte
plus de programmes ruraux de chirurgie d’envergure modeste et les chirurgiens non
spécialisés y jouent un rôle important.



Introduction

The challenge of ensuring that there are an appro-
priate number and type of health care providers to
meet the needs of rural Canada has been a chronic
problem. Evidence suggests that this situation is
becoming more pressing.1 The provision of surgical
care is particularly important. Surgical services are
acutely needed in certain situations, when patients
may be too ill to be safely transferred. The presence
of a surgical service can help support other rural
programs, such as obstetrics, and encourage recruit-
ment and retention of family physicians who wish to
work with some “back-up” (see p. 218).2

Staffing of rural surgical programs (RSPs) is a
challenge. Compared with their urban counterparts
rural surgeons work in relative isolation with fewer
resources (e.g., diagnostic tools, critical care beds)
and often have to provide a broader range of proce-
dures.

In Alberta and in Northern Ontario, the provi-
sion of surgical services to rural Canadians poses
significant geographic challenges. The distances are
large, and the population densities small. Northern
Ontario occupies approximately 910 000 km2, with
a population of slightly less than 400 000 residing
outside its cities. Alberta covers approximately
662 000 km2, with approximately 500 000 residing
outside of its cities.

Studies for Western Canada describe the delivery
systems for RSPs.3,4 Three types of RSPs have been
identified: comprehensive (including tertiary care
services, provided in the Metropolitan centres);
Regional centres (with a full range of generalist spe-
cialists); and Rural. RSPs are staffed by a small
number of Canadian-certified specialist surgeons
supported by non-specialist surgical staff, including
international medical graduates (IMGs) with an
advanced level of training, and family physicians
with 12 months of surgical training beyond their ini-
tial primary care training.

By contrast, little has been published about RSPs
in Northern Ontario. Many of the specialist sur-
geons are supported by alternative payment plans
(e.g., Northwest Ontario Surgical Program). His-
torically, the physician licensing colleges in the 2
provinces have had different approaches to the
assessment and licensing process for incorporating
IMGs into the medical workforce.

The objective of this study is to describe and
contrast some of the delivery characteristics of sur-
gical services provided to the rural residents of
Alberta and Northern Ontario. This study may

help health human resource planning for RSPs as
well as guide training programs for surgeons and
family physicians.

Methods

For the study, 4 surgical procedures were identified
over a 5-year period (i.e., between 1997/98 and
2001/02). The procedures chosen for study were of
low to medium complexity, relatively common and
could be provided by physicians with different lev-
els of surgical training: carpal tunnel release,
inguinal herniorrhaphy, appendectomy and chole-
cystectomy. Using the in-house databases of Alberta
Health and Wellness and Ontario’s Institute for
Clinical Evaluative Studies, both partners in the
research team, procedure volumes were calculated
and assigned a residence category as detailed below.
Characteristics of surgical providers and capabilities
of RSPs were also determined as outlined below.

Data analysis

Databases

Alberta

• Discharge Abstract Database (DAD)
• Ambulatory Care Classification Systems
• Alberta Health Care Insurance Plan

Ontario

• DAD
• Same Day Surgery
• Registered Persons Database

Data extraction criteria —
identifying the index procedures

The 4 index procedures represent a data set that is a
subset of a companion study by the same research
team (p. 195) that compared utilization rates
between urban and rural Canadians over the same
time period. The detailed description of the method-
ology developed to identify the relevant procedures
can be found in that paper.5

Data extraction criteria – physicians

Canadian-certified general surgeons were identified
using Canadian Institute for Health Information’s
(CIHI) data service codes 30. Family practice (FP)
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surgeons were defined by CIHI service codes 01
(family practitioner) and 07 (general practitioner).

Within the Alberta physician population, we iden-
tified the FP surgeons who performed cholecystecto-
my as representatives of a cohort within the FP sur-
geons group who would have an advanced level of
surgical training, usually a foreign fellowship
(referred to as foreign-trained general surgeon).
When laparoscopic techniques were introduced in
rural Alberta in the early 1990s, the College of
Physicians and Surgeons of Alberta restricted privi-
leges in the new technology for rural non-certified
surgeons to foreign-trained general surgeons (Dr.
Trevor Theman, then Assistant Registrar, College of
Physicians and Surgeons of Alberta: personal com-
munication, 2003). No similar methodology is avail-
able to identify the non-specialist surgeons in North-
ern Ontario who have an advanced level of training.

Analysis was restricted to physicians who sub-
mitted at least 3 claims for any of the 4 procedures.
This specification reflects the fact that the database
contained a large number of non-specialist physi-
cians submitting claims for only 1 or 2 surgical pro-
cedures. This could represent either data errors or,
possibly, physicians entering or leaving at the end or
beginning of the study period.

Definition of “rural”

A patient was identified as “rural” if he or she had a
non-urban postal code. We defined a non-urban
postal code to be 60 min drivetime from a Metro-
politan centre or 30 min from a Regional centre. A
Metropolitan centre was defined as a tertiary care
centre with a local medical school; there were no
Metropolitan centres in Northern Ontario at the
time of the study.

A hospital was considered “rural” if the proce-
dural care was provided without a significant spe-
cialist presence (>2) outside of general surgery. This
draws on earlier work in the literature.6

For more on the definitions of rural, and our
rationale, the reader is referred to the companion
study (p. 195) on utilization rates5 and a third paper
by Ellehoj and coworkers (p. 187).7

Level of surgical services

Hospital catchment areas

All of the acute care facilities in both Alberta and
Northern Ontario were assigned to a unique catch-
ment area so that each patient undergoing a proce-

dure could be identified as “belonging” to the catch-
ment area of one, and only one, of the hospitals,
regardless of where the procedure was performed.
The methodology to create these carchment areas is
described in the paper by Ellehoj and coworkers.7

Each of the acute care facilities was then orga-
nized into 1 of 5 levels of surgical services cate-
gories: Metropolitan, Regional or Rural A, B or C
(Appendix 1).The Rural A hospitals represent
RSPs with at least one Canadian-certified general
surgeon on the local medical staff. The Rural B hos-
pitals represent RSPs staffed by non-specialist sur-
geons with varying amounts of surgical training.
The Rural C hospitals do not offer local surgical
services. A more detailed description of the method-
ology to identify hospitals by level of surgical ser-
vices can be found in the companion paper by Tep-
per and colleagues.2 The boundary between
Northern and Southern Ontario was defined by the
French River.

Ethics approval was received from the Commu-
nity Research Ethics Board of Alberta (Protocol
0410).

Results

Rural surgical programs: distribution,
distance and provider types

Figure 1 and Figure 2 show the RSPs in Northern
Ontario and Alberta. Table 1 summarizes both the
distribution of the RSPs and the average size of the
catchment areas they serve. The major difference
between provinces is that Alberta has 27 Rural B
RSPs and Northern Ontario has only 4.

There are significant differences in both
provinces between the catchment areas of Rural C
communities (approx. 5000 pop.), which do not
have local RSPs, and Rural A and B communities
(10 000–12 000 pop.), which do. The surgical pro-
grams staffed by specialist surgeons (Rural A)
serve, on average, a larger population (Alberta:
12 038; Northern Ontario: 11 087) compared with
programs (Rural B) served by non-specialist sur-
geons (Alberta: 9554; Northern Ontario: 9385).
Although this difference is significant (p < 0.05),
there is considerable overlap between the distribu-
tion of catchment area size for Rural A and Rural B
programs.

Table 2 shows the distance to the next higher lev-
el of care for the Rural A and Rural B programs.
Rural Alberta (12) and Northern Ontario (10) have
a similar number of RSPs staffed by Canadian-cer-



tified general surgeons. These represent 14 special-
ist surgeons in rural Alberta and 16 in rural North-
ern Ontario. There are significant provincial differ-
ences at the Rural A and Rural B level in the
provision of surgical services by foreign-trained
general surgeons and FP surgeons. Although Alber-
ta has 16 foreign-trained general surgeons and 43
FP surgeons who performed appendectomies dur-
ing the 5-year study period, Northern Ontario has
less than 6 non-certified surgeons performing this
procedure.

In Table 3, provider types for the 4 procedures
for rural Albertans are identified. The delivery sys-
tem is dominated by Canadian-certified general sur-
geons, for the most part working in urban referral
centres that provide between 70%–90% of services
(except for carpal tunnel release) to rural patients.
Within Rural B communities, the proportion of sur-
gical cases performed by foreign-trained general
surgeons increases to 37% (appendectomy), 36%
(carpal tunnel release), 11% (cholecystectomy) and
28% (herniorrhaphy).

The proportion of procedures performed by non
Canadian-certified general surgeons are also higher
in those rural communities (Rural A) served by
Canadian-certified general surgeons; 25% (appen-
dectomy), 28% (carpal tunnel release), 20% (chole-
cystectomy) and 21% (hernias). This reflects what
we have found in other studies.4 These non-special-

ist surgeons play a strategic role in collaborating
and sharing on-call duties in communities where
there is a specialist surgeon.

Volume of procedures

Physicians in the non-specialist RSPs in both
provinces perform low volumes of the index surgi-
cal procedures (Table 4). For example the physi-
cians in the Rural B programs perform, on average,
6 appendectomies per year. This contrasts with
15–18/yr in the Rural A centres and more than 100
in the Regional centres.

Table 5 shows the volumes of the different
surgery providers during the 5-year study period.
One hundred and forty-five Canadian-certified gen-
eral surgeons provided appendectomy services to
rural Albertans, with a mean number of procedures
per physician of 90 (18/yr). This represents both the
surgical procedures provided locally by the Canadi-
an-certified general surgeons14 located in the
Rural A communities and the procedures provided
by Canadian-certified general surgeons in the refer-
ral centres where residents have had to travel for
care. This contrasts with only 16 foreign-trained
general surgeons (mean number of procedures = 31)
and 43 FP surgeons (mean number of procedures =
21 (Table 5). The low volumes for both foreign-
trained general surgeons and FP surgeons translate
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Fig. 1. Rural surgical programs, Northern Ontario, by level of service.
RC = Rural C, RB = Rural B, RA = Rural A. GHD = General Hospital Districts. See
“Level of Surgical Services” in text for descriptions.
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into approximately 6 and 4 procedures per year,
respectively. Our data do not allow us to measure
the volumes of the Canadian-certified general sur-

geons working in rural Alberta. An earlier study
found that rural general surgeons averaged 15
appendectomies per year.6

Outflow of cases

At least a portion of the Rural B RSPs in both
Alberta and Northern Ontario appears to have
some success in keeping a significant portion of
their surgical services within their local facility
(although the numbers are very small in Northern
Ontario) (Table 6). However, there is considerable
variation in outflow from these programs; outflow is
measured as the proportion of local residents travel-
ling to a facility that provides a higher level of care
for their surgical procedure (Fig. 3, Fig. 4). Outflow
does not appear to be influenced by distance to a
larger surgical program.

There are significant provincial differences
between the RSPs staffed by Canadian-certified
specialist surgeons (i.e., Rural A). The Northern
Ontario RSPs succeed in keeping almost all of the
low to medium complexity surgeries within their
own facilities. This contrasts with Alberta, where
approximately 25% of these procedures are per-
formed elsewhere (Table 6).

Discussion

Rural Alberta and Northern Ontario have devel-
oped different approaches to the problem of provid-
ing rural surgical care. In Alberta they have adopt-
ed a decentralized model of a large number of
small-volume programs delivered by some Canadi-
an-certified general surgeons but often assisted or
replaced by foreign-trained general surgeons or FP
surgeons. Northern Ontario has developed a system
that relies almost exclusively on Canadian-certified
general surgeons.

Table 1. Surgical services and population for Alberta and Northern Ontario 

Rural A* Rural B† Rural C‡ 

Variable Alberta 
Northern 
Ontario Alberta 

Northern 
Ontario Alberta 

Northern 
Ontario 

No. of facilities 12 10 27 4 40 18 

Population over the 
age of 5 yr 144 455 110 872 267 981 48 742 203 088 89 823 

Average population 
per facility§   12 038   11 087     9 554     9 385     5 077   4 990 

*Rural A hospitals represent RSPs with at least 1 Canadian-certified general surgeon on medical staff. 
†Rural B hospitals represent rural surgical programs (RSPs) staffed by non-specialist surgeons with varying 
amounts of surgical training (i.e., no Canadian-certified general surgeons on staff). 
‡ Rural C hospitals do not offer local surgical services. 
§Catchment area population (age >5 yr). 

Fig. 2. Rural surgical programs, Alberta, by level of service.
GHD = General Hospital Districts. RC = Rural C, RB = Rural
B, RA = Rural A. See text for descriptions of categories. See
Appendix 1 for definition of each number.



The reasons for these differing approaches may
reflect geographical, historical, licensing, training
and political considerations. For example, when

compared with Alberta, Northern Ontario’s rural
population is smaller and is more concentrated in
larger centres. Furthermore the rules governing the
provision of a license to IMGs is different in the 2
provinces.

There are arguments for and against either
approach. It is possible that the optimal approach
(i.e., the approach that provides the highest quality
surgical care to the maximum number of people in
the most cost effective fashion) would be some com-
bination of the 2 systems. However, the relatively
stark differences between the 2 provinces provides
an opportunity to compare the 2 approaches.

The decentralized approach to surgical care in
Alberta allows the maximum numbers of patients to
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Table 4. Procedure volumes per year, per rural facility 

Type of facility,* volume of procedures 

Rural A Rural B Regional 

Surgical procedure Alberta 
Northern 
Ontario Alberta 

Northern 
Ontario Alberta 

Northern 
Ontario 

Appendectomy 15.4 17.7   6.7   5.8 138.0 104.8 

Carpal tunnel release 16.2 15.4   8.7   9.7   82.6 165.2 

Cholecystectomy 45.1 47.4   6.3   8.6 314.6 321.4 

Herniorrhaphy 31.2 20.5 10.5 13.7 168.1 175.8 
*Rural C facilities do not offer local surgical services. 

Table 5. Procedure volume for selected surgical procedures, for rural Alberta,* by physician 
provider type 

No. of physicians (mean no. of procedures per physician) 

Surgical procedure 
Canadian-certified 
general surgeons 

Foreign-trained 
general surgeons 

Family practice 
surgeons Other† 

Appendectomy 145 (90) 16 (31) 43 (21)    6 (125) 

Carpal tunnel release   53 (50) 12 (58) 38 (34) 105 (37)‡ 

Cholecystectomy   146 (236) 18 (91) – 8 (9) 

Herniorrhaphy   157 (283)   17 (112) 48 (37) 82 (28) 
*A similar analysis for Northern Ontario is precluded by the small numbers of non-certified surgeons. 
†Represents physicians with a specialty designation other than general surgery. 
‡Plus 38 plastic surgeons (38). 

Table 2. Travel distance and travel time to next higher level 
of care for Rural A and Rural B 

No. of facilities in each services category 

Rural A to Regional 
or Metropolitan Rural B to Rural A 

Travel distance 
(travel time) Alberta 

Northern 
Ontario Alberta 

Northern 
Ontario 

<80 km (<1 h) 3 –   8 1 

80–160 km 
(1–2 h) 6 3 11 1 

>160 km (>2 h) 3 7   7 2 

Table 3. Surgical procedures  for rural Alberta,* by physician provider type 

Type of physician provider, no. of procedures performed (and %)† 

Surgical procedure 

Canadian-certified 
general surgeons 

n = 145 

Foreign-trained 
general surgeons

n = 16 

Family practice 
surgeons 
n = 43 Other‡ 

Appendectomy 2 618 (70)    330 (9)    714 (19)     71 (2) 

Carpal tunnel release 1 231 (23)    479 (9) 1 012 (19) 2 727 (50) 

Cholecystectomy 7 791 (88)   1 069 (13) –     13 (0) 

Herniorrhaphy 9 384 (76)   1 275 (10) 1 308 (11)   365 (3) 
*A similar analysis for Northern Ontario is precluded by the small numbers of non-certified surgeons. 
†Percentages have been rounded. 
‡Represents physicians with a specialty designation other than general surgery. The number of physicians in this 
group is not significant. 
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receive surgical care within their own community.
Not only are the purely surgical services maintained
in the community, but there is evidence that local
maternity programs do not survive the loss of a sur-
gical program that can provide a Cesarean section.
There is further evidence that women who are
obliged to travel for maternity care have poorer out-
comes.8,9 Additionally, eliminating small RSPs may
have negative consequences for the provision of
emergency or trauma services. RSPs and, by exten-
sion, small rural hospitals may play an important
role in the economic development and the sustain-
ability of rural communities.10

Although the number of procedures per facility
and per surgical provider are small — particularly
for the Rural B facilities, there is no compelling evi-

dence in the literature to suggest that for these rela-
tively small, low-intensity procedures there is any
negative impact on outcome. Indeed there are a few
studies, including one larger study,11,12 that com-
pared the outcomes of appendectomies performed
in these rural hospitals by specialist and non-spe-
cialist surgeons. For 4587 appendectomies per-
formed over 3 years in rural hospitals in Western
Canada and Ontario the average volumes for
provider types are similar to our study.12 Most out-
come measures (i.e., mortality, length of stay, death,
diagnostic accuracy rate and transfer rate) were
similar between specialist and non-specialist sur-
geons. Patients operated on by specialist surgeons
were older and were more likely to have perfora-
tions and require a return to the operating room.

Table 6. Surgical procedures for residents of rural communities with local 
surgical programs 

No. (and %) of procedures 

Rural A Rural B 

Surgical procedure Alberta 
Northern 
Ontario Alberta 

Northern 
Ontario 

Appendectomy   547 (69)   667 (93)   664 (38)   87 (31) 

Carpal tunnel release   611 (75)   670 (83)   801 (57) 166 (47) 

Cholecystectomy 1410 (73) 1750 (91)   624 (17) 370 (36) 

Herniorrhaphy 1044 (77)   881 (91) 1094 (47) 247 (66) 
Sources for Alberta: Discharge Abstract Database (DAD), Ambulatory Care Classification 
Systems database; sources for Northern Ontario: DAD, Same Day Surgery database. 

Catchment Areas

P
ro

po
rt

io
n

O
ut

flo
w

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

RA RB RA RB

Alberta Ontario

RA RB

Alberta Ontario

RA RB

Fig. 3. Appendectomy. Outflow to higher level of care. Box plots represent medians, 25% and 75% ranges, and outliers. Black rep-
resents rural surgical programs within 1 hour of a higher level of care. Grey represents more isolated programs. RA = Rural A,
RB = Rural B. See text for description. “Ontario” represents Northern Ontario.



Obstetrics literature provides additional informa-
tion on cesarean sections performed by rural family
physicians. There is evidence of safe outcomes in
cesarean sections associated with practitioner vol-
ume of relatively few5–23 cases.13

A regional approach, such as the one undertaken
in Northern Ontario, permits the concentration of
surgical services in centres with sufficient volumes
to optimize the use of surgical providers. Although
there are no published data at the present time to
suggest a negative impact on outcome of small vol-
umes, there is a concern that low-volume centres
and surgeons may compromise results.14 Certainly
one can argue that a centre that performs ≤10 of
each of the study procedures (Rural B programs)
might not sustain competence or confidence in the
multiple surgical providers in these institutions. In
addition it is unlikely that they would be cost effi-
cient. The marginal cost of providing each of these
procedures is certain to be high because of the high
fixed cost of maintaining the surgical infrastructure
of a staffed operating room.

The justification for small-volume centres might
be compromised by proximity to a higher level of
care. In Alberta 8 small programs are within a 1-h
drive and 11 more are within a 2-h drive of a larger
surgical centre. Many of these small-volume pro-
grams do not capture a large proportion of the clini-
cal surgical cases. The median outflow for Rural B
programs is slightly greater than 60% for hernior-

rhaphy and 70% for appendectomy (Fig. 3, Fig. 4)
It is possible that the programs with the largest out-
flow might not be sustainable or necessary. In a lon-
gitudinal study in the United States, small-volume
obstetrical programs with outflows >67% were at
high risk of closing.9 There is published evidence on
small-volume outcomes in the obstetrical literature.
Two consensus reports from the Society of Obstetri-
cians and Gynaecologists of Canada, the Society of
Rural Physicians of Canada and the College of
Family Physicians of Canada reviewed the relevant
published literature and concluded that these pro-
grams provide safe outcomes. More importantly,
populations served by rural hospitals that do not
offer local maternity care seem to have worse out-
comes.15,16 Recently, a large population study from
Germany suggests that low-volume obstetric cen-
tres have significantly higher perinatal mortality
than the high-volume centres.17 In a system where
all deliveries are performed either by midwives or
obstetricians and where even the smallest hospitals
have staff obstetricians, the relevance of this study
to rural Canada is uncertain.

US data show that, for 9 specialized surgeries,
better outcomes occur in larger volume centres.18 In
a Canadian study that attempted to replicate these
findings only 3 of 9 highly specialized surgeries
showed improved outcomes for high-volume cen-
tres. None of these 3 surgeries were performed in
rural Canada.16,18
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Fig. 4. Herniorrhaphy: Outflow to higher level of care. Boxplots represent medians, 25% and 50% ranges, and outliers. Black repre-
sents rural surgical programs (RSPs) within 1 hour of a larger surgical program. Grey represents more isolated RSPs. RA =
Rural A, RB = Rural B. See text for description. “Ontario” represents Northern Ontario.
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It is an inefficient use of scarce surgical skills to
use trained surgeons so infrequently. There is a well
documented shortage of general surgeons in Cana-
da, which is likely to worsen — especially in rural
Canada.19–21 General surgery is a career that is
increasingly viewed as non-desirable by graduating
students.22 If we are to attract residents to rural or
community surgical practice we must provide con-
ditions of a reasonable lifestyle without excessive
call and adequate resources to promote a productive
surgical practice. In Northwestern Ontario recruit-
ment has been improved with the development of
the Northwest Ontario Surgical Network.

It is important to distinguish between FP sur-
geons and the foreign-trained general surgeon. The
former are primarily family physicians doing occa-
sional surgery, and the latter are primarily trained
surgeons doing some family practice. It is possible
that the subpopulation of IMG physicians with for-
eign fellowships (i.e., foreign-trained general sur-
geons) achieve better outcomes than others with
less training (FP surgeons). Many of the foreign-
trained general surgeons have additional skills in
orthopedics, urology, obstetrics and other specialties
that enable them to provide a broader range of ser-
vices appropriate to regional community care.

It is possible that the FP surgeons do provide
important backup and call coverage for the Canadi-
an-certified surgeons. Certainly this is a role suited
to the foreign-trained general surgeons. However,
the limited skill set and the small volumes of the FP
surgeons restrict their ability to provide this on-call
relief for the specialist surgeons.

The position of the Canadian Association of Gen-
eral Surgeons remains steadfast that entering the
peritoneal cavity, as in appendectomy and inguinal
hernia repair, should remain the responsibility of
fully trained general surgeons. They strongly
believe that appendicitis remains an elusive diagno-
sis that can be mimicked by many more serious con-
ditions well beyond the scope of practice of some-
one with only one year of surgical training.23

There is a significant difference between the out-
flows in the Rural A programs in Northern Ontario
and Alberta. It is unclear to us why the Northern
Ontario programs are so successful at capturing
almost all of their surgical caseload. Possibly, they
are more remote (7 of 10 are more than 2 hours from
a referral centre in Northern Ontario compared with
3 of 12 in Alberta). Possibly, there might be differ-
ences between the programs with anesthesia, nurs-
ing, and locum coverage where full surgical coverage
is not always available. Finally, these differences

might reflect the preferences of more Alberta
patients to travel to larger centres for surgical care.

The present study is handicapped by a lack of
outcome data on the populations studied that would
facilitate the design of surgical care delivery. Fur-
ther research might or might not demonstrate
important differences in the 2 systems.

Ultimately, although different provinces may
adopt different general approaches, there is not a
single system that will satisfy the needs of all rural
residents and communities. The challenge for
provincial health departments, manpower planners
and national specialty societies is to design, advo-
cate and implement a system that provides safe, sur-
gical care for all Canadians regardless of residence.

Limitations

There is an important limitation in our methodolo-
gy: we identified non-specialist physicians with for-
eign fellowships by their performance of laparo-
scopic cholecystectomies. Although it is true that all
the providers of these procedures in rural Alberta
do have either a Canadian or a foreign fellowship,
the converse is probably not true. That is, among
the FP surgeons, there will be some who do possess
a foreign fellowship but who, for reasons related to
local hospital resources or personal training, chose
not to retrain and retool after the introduction of
laparoscopic cholecystectomy. In addition, it is pos-
sible that over a 5-year period, the characteristics of
local RSPs might have changed between our
Rural A, Rural B and Rural C classification.

Additionally, we have assumed that all cholecys-
tectomies have been done laproscopically. A very
small proportion of cholecystectomies are still per-
formed by open technique. Our failure to include
this distinction might in some way bias our findings.

Conclusions

There are 3 major differences between Alberta and
Northern Ontario in the delivery of surgical ser-
vices to their rural populations. First, Alberta has
more small RSPs. It is possible that this reflects sig-
nificant differences in the distribution of the rural
population within the 2 provinces. The community
hospitals in Alberta draw on larger catchment areas
because of the agricultural population residing out-
side organized towns, villages and hamlets. It may
also reflect a different public policy/philosophy with
respect to surgical care delivery in the 2 provinces.
Second, the delivery of RSPs in Alberta relies heav-
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ily on the supply of non-specialist surgical staff.
Third, the RSPs staffed by specialist surgeons in
Northern Ontario are significantly more successful
in retaining almost all of the local surgical caseload
within their community.
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Appendix 1. Facility classifications for Alberta and Northern Ontario 

Province, classification, 
map number* Location Population 

Distance to next highest 
level of care, km 

Alberta, Rural A    
    013 Athabasca   8 872 140 
    067 Barrhead 11 325 110 
    040 Blairmore   6 462 150 
    092 Camrose 24 037   70 
    080 Canmore 10 441   90 
    110 Cardston   8 906   60 
    075 Cold Lake 12 945 300 
    003 Drumheller 11 185 135 
    076 Hinton 10 816 280 
    008 Lloydminster  17 445 250 
    026 Olds   9 467   68 
    091 Westlock 12 554   85 
Alberta, Rural B    
    071 Banff   8 111   48 
    088 Bonneyville 12 254 100 
    028 Brooks 18 033 110 
    024 Claresholm   5 585 100 
    077 Drayton Valley 22 741 140 
    086 Edson 13 044   80 
    048 Fort Macleod   5 917   48 
    050 Grimshaw   4 799 170 
    009 Hanna   5 031   86 
    102 High Level   7 718 450 
    089 High Prairie 10 087 200 
    078 Lac la Biche   8 813 250 
    090 McLennan   4 549 200 
    021 Peace River 10 739 250 
    079 Pincher Creek   8 291   60 
    037 Ponoka   9 932   60 
    012 Provost   3 942 120 
    052 Rimbey   6 101   65 
    049 Rocky Mountain House 14 451   90 
    101 Slave Lake   8 881 320 
    036 St. Paul 15 224 100 
    027 Taber 13 567   50 
    045 Three Hills   9 726 100 
    002 Vermillion   8 586   60 
    010 Viking   2 472   85 
    097 Whitecourt   9 969 110 
    017 Wainwright   9 394 105 
Northern Ontario, Rural A 
 Cochrane   6 441   90 
 Dryden 14 893 340 
 Fort Frances 12 268 335 
 Hearst   8 146 260 
 Kapuskasing 12 101 165 
 Kenora 18 332 205 
 Kirkland Lake 12 447 140 
 Moose Factory   5 805 270 
 New Liskeard 15 106 150 
 Sioux Lookout   5 343 370 
Northern Ontario, Rural B 
 Wawa   5 811 225 
 Elliot Lake 14 207 160 
 Red Lake 12 445 270 
 Sturgeon Falls 16 279   37 
*See Fig. 2 for Alberta map numbers. Map for Northern Ontario (Fig. 1) does not include map numbers. 
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R ural maternity services are
undergoing rapid erosion
across Canada’s more sparse-

ly settled regions.1–3 In rural British
Columbia, 17 maternity care services
have closed since 2000,3 mirroring
trends in other regions. The conse-
quences of these closures are not fully
understood, but studies in rural Canada
and the United States have shown that
women from areas that provide some
level of local maternity care services
have better birth outcomes than women
without access to any local services,
and qualitative research suggests signif-
icant psychosocial costs to rural BC
women who do not have access to local
services.4–8

Recent studies in BC and Alberta,9,10

and unpublished data by one of the
authors (S.G.) and others, have found
that maternity services without local
cesarean section capability are particu-
larly vulnerable to closure (Grzybows-
ki S, et al, Dept. of Family Practice,
University of British Columbia [UBC]:
unpublished data, 2003–04). The chal-
lenge in rural communities is how to
provide surgical services in the face of
low volume and the absence of special-
ist care. An emerging solution, primari-
ly in Western Canada, has been to rely
on non-certified surgeons who have
trained outside of Canada and Canadi-
an general practice graduates with
enhanced training and skills for surgi-
cal maternity services. In BC, GP sur-
geons currently provide care in 19 rural
communities (Humber N, Frecker T,
Dept. of Family Practice, UBC: unpub-
lished data, 2005), and in Alberta in
2002, cesarean section services were
provided by non-certified surgeons in

46 rural communities for 20% of all
births.11

Cesarean section capability has been
shown to underpin the sustainability of
maternity services and is one of the key
factors considered in deliberations over
the maintenance or discontinuance of
local rural maternity care services.3 A
study comparing birth outcomes from 2
small rural communities in BC with
similar populations showed, not surpris-
ingly, that the community with cesarean
section capability, even though intermit-
tent, supported a higher percentage of
local deliveries than the community
without cesarean section capability. In
1986, the communities with and without
cesarean section capability were able to
respectively help 78% and 55% of local
women to give birth; in 2000 these pro-
portions had fallen to 61% and 35%.10

Indeed, the service that was only doing
35% of local deliveries in 2000 closed
their maternity service entirely that
same year.

A larger pilot study that stratified
rural BC hospital services demonstrat-
ed that when GP surgeons provided
local cesarean section services continu-
ously, 85% of local women gave birth in
their home communities. This com-
pared favourably to larger rural com-
munities served by obstetricians and/or
general surgeons providing cesarean
section support in which 91% of
women were able to give birth in their
local community (Grzybowski S, et al,
Dept. of Family Practice, UBC: unpub-
lished data, 2001.) Smaller communi-
ties served by maternity services with-
out local access to cesarean section
delivered less than 30% of the parturi-
ent population locally (Grzybowski S,
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et al, Dept. of Family Practice, UBC: unpublished
data, 2001). These results parallel those from Igle-
sias and coworkers’ work in Alberta, which docu-
mented rates of 80% local birth in GP surgery com-
munities and 24% local birth where local cesarean
section was not available.11

The sustainability considerations described above
led the delegates of the 2000 Consensus Conference
on Obstetrical Services in Rural or Remote Com-
munities, in BC, to state:3

C/S capability should be maintained where it exists and consid-
eration given to adding [emphasis ours] this capability where
appropriate and feasible within the context of a regional mater-
nity service. The existence of local C/S capability can allow
more women to receive appropriate care in or near their com-
munity and obviate some of the negative social effects of elec-
tive transfer.

Similarly, a 1998 Joint Position Paper released
by the Society of Obstetricians and Gynaecologists
of Canada, the Society of Rural Physicians of Cana-
da and the College of Family Physicians of Canada
states:12

It would be essential for communities that presently have
cesarean section capability to maintain this service until such
evidence [concerning the safety of services without cesarean
section capability] is available.

Based on existing evidence, it appears that the
role of GP surgeons in supporting sustainable
maternity services in rural communities is piv-
otal.9–12 Evidence on the safety of maternity services
in the absence of surgical back-up is scant, and
emerging data from pilot projects of isolated ser-
vices in Canada’s northern regions suggest excel-
lent outcomes in midwifery-led non-surgical ser-
vices.13 However, the sustainability of most
non-surgical physician-led services is in question
from a health human resource perspective. This is
due primarily to stress on physicians of the possibil-
ity of a bad outcome.14 In a recent study on rural
care providers’ experiences of maternity care in BC
(Grzybowski S, Kornelsen J, Dept. of Family
Practice, UBC, and Cooper E, Oxford University:
unpublished data, 2005) rural physicians in Level I
communities without surgical back-up expressed
consensus around the tenuousness of their practice.
They acknowledged that not only were they not
sustainable but also that the possibility of replacing
them with someone willing to provide maternity
care was small. In Level 0 communities (no mater-
nity care), physicians reported stopping (or never
engaging in) maternity care due to their discomfort

in practising without surgical back-up and con-
cerns that in the event of a bad outcome the deci-
sion to have provided services would be called into
question from a legal perspective. In addition to the
current medicolegal context, the current 22.1%
rate15 for operative deliveries Canada-wide leads
many to feel that surgical capability is a core
requirement for maternity services. If this is the
case, such care in smaller rural communities with-
out the population base to support specialist care
will be in jeopardy if we do not look to alternative
models.

Internationally, policy-makers have committed
to models of care for rural parturient women that
rely heavily on the services of GP surgeons.16,17 In
the United States, a 2003 position paper recom-
mended that family physicians be supported in
providing cesarean sections, particularly in rural
areas where they may be the sole or major
providers of perinatal care.16 As well, “procedural
general practitioners” have been the focus of sever-
al research and policy initiatives in Australia over
the past 5 years.18

This raises the question of why Canada has not
more actively explicated a health services approach
to GP surgeons encompassing training, certification
and quality assurance, as has already occurred for
GP anesthesia and advanced maternity skills.19,20

Currently, the challenges to accessing local training
are significant and are underpinned by a lack of
recognition of the role GP surgeons play in sustain-
able rural health. The challenges are made evident
through difficulties in securing mentorship and the
lack of an organized, standardized, evidence-based
approach to training.

A small percentage of Canadian GP surgeons
restrict their scope of practice to cesarean section,
usually in communities where other surgical ser-
vices are provided by a specialist surgeon. Although
this model may be sustainable, it is doubtful that
small communities that limit surgical procedures
entirely to cesarean sections will be able to maintain
the human, financial and technical resources
required of an operating room. It appears that
extending surgical scope to include appendectomies,
surgery for complications arising from ectopic preg-
nancies, and other emergency and elective proce-
dures may be an efficacious way to increase operat-
ing room volume and rationalize infrastructural
resource issues.

Emerging evidence and experience suggests that
GP surgeons are an important, if not critical, human
resource underpinning the maintenance of sustain-
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able maternity and surgical services in many rural
Canadian communities. It is difficult, however, to
reconcile this with a health policy and evidence
framework that does not acknowledge their impor-
tance. Perhaps the Society of Rural Physicians of
Canada and the Canadian Association of General
Surgeons can provide the coordinated leadership to
support the consolidation of this important service
for rural communities.
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I t was a dark and stormy night.”
Really. We were crammed into
the stifling hold of the motor

vessel Cape Farewell, which was care-
fully making its way to Bella Coola,
dodging logs and riding up and down
the curves of the wind-whipped
waves. It may have been cool and
rainy outside but it was hot and
steamy in the sealed unit that was the
patient transport bay. Normally, there
are 2 people in the bay — the patient
and the attendant. On this night, there
were 5 of us, barely finding room to
ride out the 31/2-hour journey from
Bella Bella to Bella Coola.

Only Jenny could lie down and she
needed to because, with a systolic
pressure of 70, sitting up was out of
the question. When she did raise her-
self from the gurney it was to relieve
her intense seasickness into a bucket.
The nurse accompanying us faithfully
tended the remaining delicate and oh
so precious IV line, through which
blood dripped slowly but steadily.
Myself and another physician sat wait-
ing patiently for the arrest that we des-
perately hoped would not happen.
Jenny’s husband, Henry, seemed
shell-shocked as he fondly held Jen-
ny’s pale, cool hand. Conversation was
doomed by the steady 150 dB drum-

ming of the vessel’s diesels and the
hearing protection that was needed to
keep it to a dull roar.

How was it that we came to be in
this deafening Dante-esque inferno
hoping to make landfall in Bella Coola
next morning at 1:00 am?

The pain came suddenly while she
was jogging. Jenny had gained a fair
bit of weight during her recent preg-
nancy, now 4 months passed, and was
doing her best to regain her previous
form. No amount of stretching or mas-
saging would make the pain in her left
side go away, so she elected to come to
our small village hospital.

The hospital, R.W. Large Memorial,
has been in Bella Bella for about 100
years. Bella Bella is the common,
though unofficial, name for the remote
First Nations community that has been
in this area for several thousand years.
It is an island. The Methodists (later
the United Church) started a mission
hospital, bringing medical care to peo-
ple who had no other access to west-
ern-style medicine and surgery. In the
early years, surgery was dominant, giv-
en the very limited potency of the then
available medicines. Of course, things
have changed: we now have potent
medicines, and surgery is not practised
here, as is the case in many rural and
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remote hospitals. Unfortunately, Jenny would need
surgery.

Jenny was assessed by our family medicine resi-
dent about 4:30 in the afternoon. Her vital signs
were all normal, but she was tender in her LLQ.
She had no worrisome bleeding or evidence of peri-
tonitis. Pelvic exam was difficult because of Jenny’s
size, but she was tender there as well. The usual dif-
ferential diagnoses were reviewed with the resident.
To Jenny’s surprise, and our dismay, tests showed
that she was pregnant again.

The sun passed below the horizon unnoticed at
5:30, hidden by the dark clouds that brought the
driving rain. In Bella Bella, I have learned to always
look heavenward when I realize that I have, or may
soon have, a seriously ill patient in my care. Divine
guidance is always welcome, of course, but I am
actually checking the skies for bad weather and for
light. On this day, with Jenny pregnant and in pain,
we had lots of the former and none of the latter.

The local airstrip has neither radar nor lights, so
a foul weather or nighttime medevac was out of the
question. Jenny’s pain had settled with a little
Toradol, and she was fairly comfortable as I went
over the possibilities with her. “Yes, you’re pregnant
but there were other possibilities, unrelated to preg-
nancy, for your pain. Your pulse, blood pressure,
respirations and temperature are all completely nor-
mal, as are your blood tests.” The plan was to keep
her in hospital overnight then send her out for an
ultrasound in the morning. Just as a precaution, I
would recheck her CBC in a couple of hours and
have an IV started. There was no point ordering a
cross-match because her blood could not get out for
cross-matching until the morning, when Jenny
would be hopefully finding out more about her belly
pain. R.W. Large Memorial is one of only a few
remaining hospitals that has only a single RN on
duty to cover the acute in-patients, long-term care
patients and the ED. Knowing that the RN’s atten-
tion would be distracted by the many other claims
on her, I advised Jenny that despite how well she
felt at present, she was to call the nurse if she felt
even the slightest bit dizzy.

Jenny fainted at 6:20 pm, just after a visit to the
bathroom. I was at home, enjoying dinner when the
call came.

“She’s crashed!”
I considered asking who “she” was and what

“crashed” meant, but I knew. The hospital is just 75
metres from my door, so I was there not long after
the nurse hung up the phone. Jenny was lying on
the ED stretcher with a cool cloth on her forehead.

Her blood pressure was too low for our automated
machines to pick up but could be felt at 65 systolic.
Her examination was otherwise unchanged, includ-
ing her hemoglobin, but it was clear enough that a
ruptured ectopic pregnancy was the only diagnosis
worth considering.

A second IV, fluids and catheter were ordered,
along with all of the unmatched O-negative blood
that we had in stock — 6 units in total. Help arrived
in the form of off-duty doctors and nurses — 2 of
each. A second IV site was found, then lost. Three
attempts at a central line were defeated by a combi-
nation of our collective inexperience, Jenny’s size
and her perilously low blood pressure. Urine output
was negligible. After consulting with the gynecolo-
gist on call at St. Paul’s Hospital in Vancouver, a
plan was hatched to get Jenny out ASAP.

When we have a critically ill patient and no air
medevac is possible, we have come to rely on the
Coast Guard as back-up. We have been privileged
many times to have our patients rescued by the Air-
Sea rescue helicopter based in Comox. Their chop-
per has its own landing lights and comes equipped
with a top-flight rescue crew. This night, the dis-
patcher regretfully informed me that the helicopter
and crew were about their proper business, con-
ducting an Air-Sea rescue. Our only available
option was a boat that could traverse the open
ocean around (rightfully named) Cape Caution and
get us to Port Hardy (where they have lights and
radar) for an air medevac to Vancouver. The ship
was a few hours away from Bella Bella but could be
there by 10:00 pm and in Port Hardy by 6:00 am
the next morning. With an aircraft waiting in Port
Hardy and calculating ambulance transfer times in
as well, Jenny could be at the gates of St. Paul’s by
9:00 am.

I thought of the other gates, where St. Peter does
the greeting. So did the young and sympathetic St.
Paul’s gynecologist who, when she head of the pro-
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posed ETA, gave voice to the sentiment that had
wordlessly enveloped the hospital staff and Jenny’s
family crowded around the nursing desk — “My
God, she’s going to die!”

Sometimes we are good and sometimes we are
lucky. I fortunately remembered another option,
one I had never used or even considered before.
Our sister hospital in Bella Coola, despite its being
the same size as ours, has kept a C-section program
going over the years even as surgical services have
otherwise dwindled. Its 3 doctors can get a cesarean
done. I wondered if they could do an ectopic. I
called. They would give it a try. Bella Coola is 60
nautical miles away and, like Bella Bella, lacks lights
and radar for medevacs. If I could get a boat to take
us to Bella Coola, Jenny would have a chance. For-
tuitously, the Coast Guard had a 30-foot “ambu-
lance” vessel, and I could see its lights no more than
750 m from us across the channel.

It was now 9:00 pm and, as the community ral-
lied 8 very strong men to hoist Jenny’s stretcher
down to the waiting Cape Farewell, nature had one
last obstacle to place in our way. The tide had gone
out, way out, to nearly the lowest tide of the year. I
stood at the bottom of the near 45° wooden ramp,
slicked with rain, like a demented choreographer
and called out steps to the 8 litter bearers, hoping

that Jenny, her stretcher and the 8 would not end
up in a heap at the bottom.

They didn’t, and soon enough we were away. We
had brought blood, saline, IV equipment and gear
for resuscitation and lots of hope and prayers. We
arrived in Bella Coola about 1:00 am, and nature
granted us a bit of a reprieve by allowing the tide to
rise and the rain and wind to slacken. We were
greeted at the hospital by our 3 OR-garbed col-
leagues who took over Jenny’s care while a
thoughtful nurse fed we reluctant mariners tea and
cookies before our return journey to Bella Bella.

Jenny had 21/2 L of blood in her belly and a
messy-looking left adnexa, but the Bella Coola
physicians did a marvellous job of patching her up
and returning her to her normal life of woman, wife
and mother.

Such is life on the remote Central Coast.
But should it be so? Had Jenny died, what defi-

ciencies would have been noted and corrected so
that the next case would have an acceptable out-
come? Ten years ago, a GP surgeon in Bella Bella
would have treated her. Advances in medicine have
done much, but the drive to specialize and central-
ize has left Bella Bella out of sight, out of mind and
far too dependent on Lady Luck. Especially on dark
and stormy nights.
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