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General surgery in Canada: current scope  
of practice and future needs

Background: The scope of practice of general surgeons in Canada is highly variable. 
The objective of this study was to examine the demographic characteristics of general 
surgeons in Canada and compare surgical procedures performed across community 
sizes and specialties.

Methods: Data from the Canadian Institute for Health Information’s National 
Physician Database were used to analyze fee-for-service (FFS) care provided by gen-
eral surgeons and other providers across Canada in 2015/16.

Results: Across 8 Canadian provinces, 1669 general surgeons provided FFS care. 
The majority of the surgeons worked in communities with more than 100 000 resi-
dents (71%), were male (78%), were aged 35–54 years (56%) and were Canadian 
medical graduates (76%). Only 7% of general surgeons practised in rural areas and 
14% in communities with between 10 000 and 50 000 residents. Rural communities 
were significantly more likely to have surgeons who were international medical gradu-
ates or who were older than 65 years. The surgical procedures most commonly per-
formed by general surgeons were hernia repairs, gallbladder and biliary tree surgery, 
excision of skin tumours, colon and intestine resections and breast surgery. Many gen-
eral surgeons performed procedures not listed in their Royal College of Physicians 
and Surgeons of Canada training objectives.

Conclusion: Canadian general surgeons provide a wide array of surgical services, and 
practice patterns vary by community size. Surgeons practising in rural and small com-
munities require proficiency in skills not routinely taught in general surgery residency. 
Opportunities to acquire these skills should be available in training to prepare surgeons 
to meet the care needs of Canadians.

Contexte : La pratique des chirurgiens généralistes au Canada varie grandement. 
Cette étude visait à examiner les caractéristiques démographiques des chirurgiens 
généralistes au Canada et à comparer les interventions réalisées selon la spécialité et la 
taille des collectivités.

Méthodes : Des données de la Base de données nationale sur les médecins de 
l’Institut canadien d’information sur la santé ont été utilisées pour analyser les soins 
rémunérés à l’acte dispensés par des chirurgiens généralistes et d’autres fournisseurs 
de soins au Canada en 2015–2016.

Résultats : Dans 8 provinces canadiennes, 1669 chirurgiens généralistes ont fourni 
des soins rémunérés à l’acte. La majorité d’entre eux travaillaient dans des collectivités 
de plus de 100 000 résidents (71 %), étaient des hommes (78 %), avaient entre 35 et 
54 ans (56 %) et avaient obtenu leur diplôme de médecine au Canada (76 %). Seuls 
7 % des chirurgiens généralistes travaillaient en région rurale et 14 %, dans des collec-
tivités comptant entre 10 000 et 50 000 résidents. En région rurale, la probabilité que 
les chirurgiens soient des diplômés internationaux en médecine ou aient plus de 
65 ans était significativement plus élevée. Les interventions les plus fréquentes étaient 
la réparation d’une hernie, la chirurgie de la vésicule biliaire et des voies biliaires, le 
retrait de tumeurs de la peau, la résection du côlon ou de l’intestin et la chirurgie 
mammaire. De nombreux chirurgiens généralistes ont réalisé des procédures ne 
faisant pas partie des objectifs de formation du Collège royal des médecins et chirur-
giens du Canada.

Conclusion : Les chirurgiens généralistes canadiens réalisent une large gamme 
d’interventions chirurgicales et leur pratique varie selon la taille de la collectivité dans 
laquelle ils travaillent. Les chirurgiens exerçant en milieu rural et dans les petites 
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T he scope of practice of general surgeons in 
Canada is highly variable.1 Despite having vastly 
different practice profiles, all graduates must meet 

the training objectives set forth by the Royal College 
of Physicians and Surgeons of Canada.2,3 With trends 
toward increased subspecialty training, there is concern 
that the true “generalist surgeon” is a dying breed and 
that the supply of new graduates will be insufficient to 
replace the general surgeons who are retiring in small 
communities.4 In rural communities dependent on a 
small number of aging surgeons, the retirement of gen-
eral surgeons may force hospitals to close or to discon-
tinue offering certain procedures if adequately trained 
new graduates are not able to replace them.5 Concerns 
have been raised that low case volumes for rural general 
surgeons may lead to worse outcomes, although the gen-
eralizability of the volume–outcome relationship to rural 
settings has been questioned.6,7 Furthermore, if out-
comes were worse in rural centres, many patients would 
still prefer to have their operation done locally, accept-
ing higher risks of complications and even mortality.8,9 
Lack of broad-based training, lifestyle issues, decreased 
interest in surgery among medical graduates, inadequate 
compensation and increased expectations of the public 
are but some of the barriers to recruiting rural sur-
geons.10,11 In an attempt to broaden the surgical skills of 
graduates, some North American programs have begun 
offering rural surgery fellowships.12

Gaps in access to emergency surgical care dispropor-
tionately affect underserved and rural communities.13,14 
To address these gaps, several Western Canadian pro-
grams have offered enhanced surgical skills training to 
general practitioners.15 Prior studies have outlined the 
markedly different operative experience of providers in 
rural hospitals compared with large urban centres and 
have recommended that graduating residents intending 
to practise in rural settings receive a broader training 
experience than their urban colleagues.16–19 In a retro-
spective review of case logs, Sticca and colleagues argued 
that optimal training for rural surgery practice should 
include experience in obstetrics and gynecology, orthope-
dics, urology and otolaryngology.20 Procedures in these 
specialties are usually taught outside of residency by 
senior colleagues.21 Not surprisingly, many graduates 
pursuing a rural or small community practice are uncom-
fortable with many of these specialty procedures and feel 
ill prepared to replace existing surgeons.22 Many small 
communities benefit from visiting locum general sur-
geons or other surgical specialists who provide elective 
services, such as joint arthroplasty or tonsillectomy, on a 

scheduled basis. Defining changes in general surgery 
practice patterns by community size could help better 
inform residency training objectives, prepare surgeons for 
their career and meet the needs of the community. The 
objectives of this study were to analyze the demographic 
characteristics of general surgeons practising in Canada, 
to stratify the procedures they performed by community 
population size and by the surgical procedures lists in the 
Royal College’s objectives of training for general surgery, 
and to compare the practice patterns of general surgeons 
with those of other specialists.

Methods

Data acquisition

The National Physician Database (NPDB) of the 
Canadian Institute for Health Information (CIHI) was 
used to analyze fee-for-service (FFS) care provided by gen-
eral surgeons and other providers in the most recent avail-
able federal fiscal year (Apr. 1, 2015, to Mar. 31, 2016).

Data were available for 8 provinces (Newfoundland 
and Labrador, Nova Scotia, New Brunswick, Ontario, 
Manitoba, Saskatchewan, Alberta and British Columbia). 
The Northwest Territories and Nunavut were excluded as 
physician-level data were not available for these jurisdic-
tions. Prince Edward Island and Yukon were excluded as 
future research based on the requested data may cover 
multiple years for which these jurisdictions did not submit 
data. Data for Quebec could not be shared for this study 
because of an agreement between the government of 
Quebec and CIHI. Only FFS billing data were used; 
alternative forms of reimbursement (e.g., salary, private 
billing or capitation) were excluded. Reciprocal billing 
payments were included. Physicians were separated by 
discipline on the basis of payment plan specialty, and bill-
ings were adjusted to prevent billing overlap. General sur-
geon demographic information was available from CIHI 
through the NPDB. 

This study did not require ethics approval as it did not 
include identifiable patient information, and results based 
on this data source are published in the public domain. 
Data were securely housed on the Royal College server in 
Ottawa, Ontario.

Data stratification

Communities were grouped into 4 categories of popula-
tion size, in line with Statistics Canada definitions: areas 
with more than 100 000 residents, areas with between 

collectivités doivent avoir des compétences qui ne sont habituellement pas enseignées 
durant la résidence en chirurgie générale. La formation devrait intégrer des occasions 
d’acquérir ces compétences pour préparer les chirurgiens à répondre aux besoins en 
matière de soins des Canadiens. 
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50 000 and 100 000 residents, areas with between 10 000 
and 50 000 residents, and rural areas. Rural areas were 
defined as areas outside commuting distance from an 
urban centre with more than 10 000 residents. It was not 
possible to stratify data by province, because of CIHI’s de-
identifying data collection methods. See Appendix 1 
(available at canjsurg.ca/004419-a1) for more information 
on Statistics Canada community groupings.

Procedures were stratified by the surgical procedures 
lists in the Royal College’s objectives of training for gen-
eral surgery. For procedures in category A, “on completion 
of training, general surgery residents must have expert 
knowledge of the ... procedures, including their indica-
tions, contraindications, alternative treatment options, and 
more common complications. The graduate must be com-
petent to independently perform these procedures and to 
provide appropriate perioperative care.”2

For procedures in category B, “on completion of train-
ing, general surgery residents must understand the ... 
procedures, including the indications, contraindications, 
alternative treatment options, and more common compli-
cations. The graduate may be able to perform these pro
cedures independently.”2

For procedures in category C, “on completion of train-
ing, general surgery residents will be able to describe the 
principles of the ... procedures, indications for referral, 
perioperative management, and complications. The gradu-
ate is not expected to be able to perform these procedures 
without further training.”

Inclusion and exclusion criteria

The procedures in the following CIHI categories were 
included in the study: fractures; cardiac electrophysiology 
(pacemaker insertion); varicose vein repair; colon and 
intestines – colectomy; rectum, proctectomy and anus; 
appendectomy; laparotomy; gallbladder and biliary tract; 
tonsillectomy; hernia repair; gastroscopy, colonoscopy and 
sigmoidoscopy; hysterectomy; sterilization; vasectomy; 
mastectomy and breast surgery; breast tumour excision 
and biopsy; incision of abscess; removal of foreign body; 
excision of tumour; suture of wound; excision of nail; 
cesarean section; service at delivery; other obstetrical 

services; and dilatation and curettage (see Appendix 1, 
Table S1, for the definitions of these CIHI categories).

Procedures in the following CIHI categories were 
excluded from the study: minor fractures, other musculo-
skeletal, other respiratory, coronary angioplasty, other 
heart and pericardium, carotid endarterectomy, other car-
diovascular, other digestive, bronchoscopy and laryngos-
copy, other endoscopy, other female genital system, other 
eye and ear, urinary system, other male genital system, 
other integumentary, other minor surgery, and cystoscopy.

Outcome

The primary outcome of this study was the number and 
types of procedures performed by general surgeons. This 
outcome was stratified by community population size and 
by the surgical procedures lists in the Royal College’s 
objectives of training for general surgery across locations, 
and it was also used to compare the practice patterns of 
general surgeons with those of other specialists. 

Statistical analysis

Descriptive statistics were used and a Fisher exact χ2 test 
with pairwise comparison and Bonferroni correction was 
applied. To counteract the high sample size, Cramer V 
and φ were used to measure the level of association. Tabu-
lar data were described as counts and percentages. Stata 
14 software was used for analysis. Procedures with 5 or 
fewer instances were not recorded in the database, and a 
conservative estimate of 1 was used in the analysis.

Results

Demographic characteristics

In 2015/16, 53 727 physicians provided FFS care in 
Canada across 8 provinces, of whom 1669 were general 
surgeons. In 2018 there were 2241 general surgeons prac-
tising in Canada.23 Most of the surgeons worked in com-
munities with a population greater than 100 000 residents, 
were men (78%), were aged 35–54 years (56%) and were 
Canadian medical graduates (76%) (Table 1 and Fig.  1). 

Table 1. Demographic characteristics of Canadian general surgeons

Community category

No. (%) of general surgeons

Sex 
n = 1635

Age, yr 
n = 1635

Location of medical education 
n = 1625

Male Female < 35 35–44 45–54 55–65 > 65 Canada Other

> 100 000 residents 919 (77) 270 (23) 125 (11) 375 (32) 318 (27) 224 (19) 147 (12) 958 (81) 224 (19)

50 000–100 000 residents 77 (80) 19 (20) 10 (10) 25 (26) 28 (29) 18 (19) 15 (16) 79 (82) 17 (18)

10 000–50 000 residents 187 (82) 41 (18) 19 (8) 60 (26) 53 (23) 54 (24) 42 (18) 140 (62) 86 (38)

Rural 99 (81) 23 (19) 14 (11) 33 (27) 24 (20) 19 (16) 32 (26) 72 (60) 49 (40)
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In Table 1 the demographic characteristics of general sur-
geons are reported by community population size. The 
proportion of male to female general surgeons did not 
vary by geographic region (p = 0.34). There was a signifi-
cant difference in general surgeon age by population size 
(p = 0.005). There was no difference for surgeons younger 
than 35 years of age and those aged 35–44 years (p = 0.85). 
Rural communities had significantly more general sur-
geons older than 65 years of age than communities with 
more than 100 000 residents (p < 0.001). There was also a 
significantly higher proportion of international medical 
graduates in rural areas and communities with 10 000–
50 000 residents than in communities with more than 
50 000 residents (p < 0.001).

General surgery practice

General surgeons provided Canadians with 5.39 million 
services during the study period. Services were distrib-
uted almost equally among female and male patients 
(51% v. 49%). Fifty-seven percent of the care provided 
by general surgeons was for patients aged 25–64 yr and 
38% was for seniors (aged ≥ 65 yr). Seventy-three percent 
(3.91 million) of the services provided by general surgeons 
occurred in communities with a population greater than 
100 000 (Fig. 1).

The most commonly performed surgical procedures by 
general surgeons were hernia repair (70 610 services), gall-
bladder and biliary tract procedures (56 320 services), exci-
sion of skin tumours (46 148 services), procedures involving 

the colon and intestines (40 158 services) and mastectomy 
and other procedures involving the breast (28 177 services).  

In smaller communities, the fifth most common surgical 
procedure was appendectomy (in areas with populations of 
50 000–100 000) and incision of abscesses (in rural areas 
and areas with populations of 10 000–50 000). Across all 
communities both colonoscopy (n = 503 445) and gastros-
copy (n = 172 402) were the most commonly performed 
procedures by general surgeons.

Procedures were further stratified by the surgical 
procedures lists in the Royal College’s objectives of 
training for general surgery (Table 2, Table 3, Table 4). 
No surgical procedures from list C were identified in 
the data. General surgery practice (proportion of each 
procedure performed) differed significantly by com
munity size (see Appendix 1, Table S6); however, these 
differences were all very weak associations according to 
the Cramer V and φ.

Practice patterns of general surgeons versus other 
specialists

Gastrointestinal procedures
General surgeons performed more gastrointestinal pro
cedures in rural communities than general practitioners 
(Fig. 2). 

Integumentary procedures
The proportion of integumentary procedures performed 
by the different types of specialists varied significantly by 

Fig. 1. Number of services (in millions) provided by general surgeons in 2015/16 by community category.
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community size (p < 0.001, Cramer V = 0.13 weak), with 
the exception of the proportion of procedures performed 
by general practitioners and plastic surgeons in commun

ities with 50 000–100 000 residents (p = 0.40). Figure 3 
shows the number of integumentary procedures by spe-
cialty and community size, with moderate (φ = 0.20–0.29) 

Table 2. Surgical procedures in list A of the Royal College of Physicians and Surgeons of Canada’s objectives of training for 
general surgery, performed by general surgeons in 2015/16*

Procedure

No. (%) of procedures

Rural
10 000–50 000 

residents
50 000–100 000 

residents
 > 100 000 
residents Unknown

Laparotomy 164 (4) 411 (9) 306 (7) 3465 (79) 18 (< 1) 

Appendectomy 1010 (4) 2855 (12) 1781 (7) 18 520 (76) 162 (1) 

Colon and intestines (colectomy) 1304 (3) 4567 (11) 2565 (6) 31 585 (79) 137 (< 1) 

Rectum, proctectomy, anus 831 (4) 2458 (11) 1372 (6) 17 913 (78) 322 (1)

Gallbladder, biliary tract 2823 (5) 7756 (14) 4198 (7) 41 042 (73) 501 (1)

Hernia repair 3608 (5) 9982 (14) 4971 (7) 51 273 (73) 776 (1)

Mastectomy and breast surgery 837 (3) 2220 (8) 1463 (5) 23 413 (83) 244 (1)

Breast tumour excision, biopsy 399 (5) 1037 (13) 745 (9) 5842 (72) 71 (1)

Incision of abscess 1188 (7) 3423 (20) 847 (5) 11 777 (68) 188 (1)

Removal of foreign body 227 (11) 496 (24) 223 (11) 1082 (53) 18 (1)

Excision of tumour 6362 (14) 11 317 (25) 3382 (7) 24 120 (52) 967 (2)

Suture of wound 819 (8) 1428 (15) 1139 (12) 6302 (64) 95 (1)

Excision of nail 1008 (13) 1744 (23) 584 (8) 4199 (54) 178 (2)

Gastroscopy 16 067 (9) 41 269 (24) 14 804 (9) 97 331 (56) 2931 (2)

Colonoscopy 37 536 (7) 98 854 (20) 36 689 (7) 323 528 (64) 6838 (1)

Sigmoidoscopy† 953 (1) 4033 (6) 2363 (4) 57 180 (88) 299 (< 1)

*For procedures in list A, graduates of general surgery residency programs “must have expert knowledge of the ... procedures, including their indications, contraindications, 
alternative treatment options, and more common complications. The graduate must be competent to independently perform these procedures and to provide appropriate 
perioperative care.”2

†Sigmoidoscopy is not listed in the Royal College of Physicians and Surgeons of Canada’s objectives of training for general surgery.2

Table 3. Surgical procedures in list B of the Royal College of Physicians and Surgeons of Canada’s objectives of 
training for general surgery, performed by general surgeons in 2015/16*

Procedure

No. (%) of procedures

Rural
10 000–50 000 

residents
50 000–100 000 

residents
 > 100 000 
residents Unknown

Varicose vein repair 352 (5) 1025 (15) 483 (7) 4978 (72) 74 (1)

*For procedures in list B, graduates of general surgery residency programs “must understand the ... procedures, including the indications, contraindications, 
alternative treatment options, and more common complications. The graduate may be able to perform these procedures independently.”2

Table 4. Surgical procedures in list C of the Royal College of Physicians and Surgeons of Canada’s objectives of training for 
general surgery, performed by general surgeons in 2015/16*

Procedure

No. (%) of procedures; community category

Rural
10 000–50 000 

residents
50 000–100 000 

residents
 > 100 000 
residents Unknown

Fractures 102 (36) 64 (23) 1* (< 1) 92 (33) 24 (8)

Cardiac electrophysiology (pacemaker) 105 (4) 911 (32) 417 (15) 1433 (50) .

Tonsillectomy 44 (51) 31 (36) 10 (12) 1* (1) .

Vasectomy 910 (25) 995 (27) 401 (11) 1143 (31) 209 (6)

Cesarean delivery 339 (53) 269 (42) 1* (< 1) 30 (5) 6 (1)

Service at delivery 5 (7) 22 (31) . 45 (63) .

Hysterectomy 15 (13) 47 (40) 1* (1) 55 (47) .

Sterilization 104 (55) 69 (36) 1* (1) 15 (8) 1* (1)

Dilatation and curettage 34 (29) 70 (59) 1* (1) 14 (12) 0 (0)

Other obstetric services 50 (35) 57 (40) 5 (3) 31 (22) 1* (1)

*For procedures in list C, graduates of general surgery residency programs “will be able to describe the principles of the ... procedures, indications for referral, perioperative 
management, and complications. The graduate is not expected to be able to perform these procedures without further training.”2
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Fig. 2. Number of gastrointestinal surgical procedures performed by general surgeons and general practitioners 
in rural communities in 2015/16.
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to strong (φ = 0.30–0.40) associations between the propor-
tions of procedures performed by specialty.

Endoscopic procedures
Specialists in internal medicine provided the majority of 
gastroscopies in communities with populations greater 
than 100 000, with a trend toward general surgeons as the 
practice location became more rural. There was a signifi-
cant difference in the proportion of colonoscopies (p < 
0.0001, Cramer V = 0.27 moderate) and gastroscopies 
(p < 0.0001, Cramer V = 0.28 moderate) performed by the 
different types of specialists based on community size. 
Figure 4 and Figure 5 show the number of colonoscopies 
and gastroscopies by specialty and community size, with 
moderate (φ = 0.20–0.29) to very strong (φ = 0.35–0.40) 
associations between proportion of procedures performed 
by specialty.

Procedures to treat fractures
Orthopedic surgeons (72.6%, n = 101 032) and general 
practitioners (17.2%, n = 23 928) performed most of the 
fracture reductions or fixations in communities with 
populations greater than 50 000. In communities with 
fewer than 50 000 residents, most of the orthopedic pro
cedures were performed by orthopedic surgeons (75.5%, 
n = 13 339) and general practitioners (20.1%, n = 3555); 
only 0.9% (n = 166) were performed by general surgeons. 

General surgeons who performed these services in com-
munities with fewer than 50 000 residents were signifi-
cantly older (61% [n = 102] aged > 65 yr, 39% [n = 64] 
aged < 65 yr, p < 0.001) than the surgeons in larger com-
munities (99% [n = 92] aged < 65 yr).

Cardiac electrophysiologic (pacemaker) procedures
General surgeons performed significantly more pace-
maker insertions in rural communities than internal med-
icine specialists or thoracic surgeons (p < 0.001, Cramer 
V = 0.20 moderate). Figure 6 shows the number of car-
diac electrophysiologic procedures by specialty and com-
munity size.

Tonsillectomy
The majority of tonsillectomies were performed by oto-
laryngologists and general practitioners in all commun
ities. As with the findings for fracture management, gen-
eral surgeons who did perform this procedure in rural 
communities were more likely to be older than 65 years of 
age (p < 0.001).

Obstetric procedures
With the exception of cesarean deliveries and sterilization 
procedures, general surgeons did not play a substantial 
role in obstetric care (i.e., service at delivery, hysterec-
tomy, dilation and curettage, and other obstetric services). 

Fig. 4. Number of colonoscopies performed by general surgeons, general practitioners and internal medicine spe-
cialists, in 2015/16, by community category. *Moderate association; †strong association.
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Fig. 5. Number of gastroscopies performed by general surgeons, general practitioners and internal medicine spe-
cialists in 2015/16, by community category. *Moderate association; †strong association.
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Fig. 6. Number of cardiac electrophysiologic (pacemaker) procedures performed by general surgeons, internal 
medicine specialists and thoracic surgeons in 2015/16, by community category. *Moderate association; †strong 
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The majority of these other services were provided by 
obstetricians, with an increasing number of general practi-
tioners providing these services in smaller communities. 
The proportion of sterilizations performed by general sur-
geons, general practicioners and obstetricians varied sig
nificantly by community size (p < 0.0001, Cramer V = 0.37 
strong), except for general surgery and general practice in 
communities with populations between 50 000 and 100 000 
(p = 0.38) and greater than 100 000 (p = 0.024). The pro-
portion of cesarean deliveries performed by specialties var-
ied significantly by community size (p < 0.001, Cramer V = 
0.41 very strong). Figure 7 and Figure 8 show the number 
of cesarean deliveries and female sterilizations by specialty 
and community size, with moderate (φ = 0.20–0.29) to very 
strong (φ = 0.35–0.40) associations between the propor-
tions of procedures performed by specialty.

Vasectomy
Most vasectomies were performed by general practition
ers; however, in rural communities, general surgeons per-
formed a comparable number of vasectomies to general 
practitioners and more than urologists. The proportion of 
vasectomies performed by each type of specialist differed 
signifcantly by community size (p < 0.0001, Cramer V = 
0.30 strong), with the exception of the proportions of pro-
cedures performed by general surgeons and urologists in 
communities with populations between 50 000 and 

100 000 (p = 0.511). Figure 9 shows the number of vasec-
tomies by specialty and community size, with moderate 
(φ = 0.20–0.29) to very strong (φ = 0.35–0.40) associations 
between the proportions of procedures performed by 
specialty.

Discussion

Defining the scope of practice of a general surgeon is a 
complex undertaking. Although it may not be possible to 
achieve an all-encompassing definition of general surgery, 
our study helps provide the framework to understand the 
demographic characteristics and practice patterns of gen-
eral surgeons in different settings across Canadian health 
care systems.

Most general surgeons were male, were aged 35–54 years, 
had trained in Canada and served communities with popu-
lations greater than 100 000. Nineteen percent of Canad
ians live in rural areas; only 7% of general surgeons prac-
tise in rural communities and 14% practise in communities 
with populations between 10 000 and 50 000.24 Similarly, in 
the United States approximately 10% of general surgeons 
practise in rural areas and the mean ages of physicians in 
rural areas are increasing.25 Rural general surgeons in the 
US are also more likely to be older men.26 In our study, 
rural communities were significantly more likely to have 
surgeons who were international medical graduates or who 

Fig. 7. Number of cesarean deliveries performed by general surgeons, general practitioners and obstetrician-
gynecologists in 2015/16, by community category. *Moderate association; †strong association; ‡very strong 
association.  
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Fig. 8. Number of female sterilizations performed by general surgeons, general practitioners and obstetrician-
gynecologists in 2015/16, by community category. *Moderate association; ‡very strong association. 
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Fig. 9. Number of vasectomies performed by general surgeons, general practitioners and urologists in 2015/16, by 
community category. *Moderate association; †strong association; ‡very strong association. 
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were older than 65 years of age than communities with 
populations greater than 100 000. International medical 
graduates undertake postgraduate training outside of 
Canada or the US but are certified by the Royal College to 
meet the same standards as surgeons trained in Canada. 
Considering the proportion of surgeons 65 years of age in 
rural areas, there are comparatively fewer younger surgeons 
(< 35 yr) active in those regions. The recruitment and 
retention of newly graduated surgeons should be prioritized 
to ensure that quality care remains available to all Canad
ians, especially as senior surgeons retire. Strategies to 
recruit and retain rural physicians that have been discusseed 
in the literature include improving exposure to rural prac-
tice in medical school and residency; providing financial 
incentives for rural practice; establishing support, mentor-
ing and consultation services for rural physicians; funding 
ongoing medical education opportunities, return for service 
and loan repayment programs for rural physicians; and pro-
viding provisional licensing for international medical grad-
uates willing to practise in rural communities.27–31

Limitations to specialist employment in Canada, includ-
ing in general surgery, were recently identified by the 
Royal College and include the availability of too few posi-
tions, poor access to job listings, graduates’ desire or need 
to stay near family, the need for spousal employment, lack 
of availability of resources, and delayed retirement of prac-
tising physicians.32 This report also identified that 21% of 
graduates are not interested in practising in a rural area, 
which may be a result of the above factors, personal prefer-
ence or the lack of opportunity to practise specific subspe-
cialty skills gained in fellowship. Interestingly, the pursuit 
of subspecialty training to improve perceived hireability in 
a challenging job market may result in graduates then pur-
suing only jobs specific to their subspecialty rather than 
pursuing generalist careers, including in rural surgery.32 As 
a result, this inadvertent credential creep may contribute to 
further decreasing interest in rural careers. Encouraging 
residents to pursue exposure to rural practice and 
enhanced skills opportunities during training, as well as 
promoting rural generalism as a viable and respectable 
career path, is an important component of sustaining 
access to full-service rural general surgery in Canada. Pro-
viding flexible training opportunities for residents, as well 
as opportunities for transition to practice mentorship from 
retiring surgeons, can also support the entry of new gradu-
ates into rural practice.

The most commonly performed surgeries by general sur-
geons in Canada included hernia repairs, gallbladder and bil-
iary tree procedures, excision of skin tumours, colon and 
intestine resections and breast surgery. American data also 
demonstrated that laparoscopic cholecystectomy, hernia 
repair, endoscopy, breast surgery, appendectomy and colon 
resection were the most commonly performed procedures 
among rural surgeons.33 It is interesting that the distribution 
of colorectal surgeries was similar to that of appendectomies, 

hernia repairs and gallbladder procedures regardless of 
community size. This underscores how fundamental these 
procedures are to the practice of general surgery.

It has been well documented that surgeons working in 
smaller communities require exposure to procedures asso-
ciated with surgical specialties outside of general surgery.34 
Specific procedures that are not listed in the Royal College 
training objectives but that were regularly performed by 
general surgeons include pacemaker insertions, vasecto-
mies and cesarean deliveries. Tonsillectomy, fracture man-
agement and female sterilization were also regularly per-
formed by rural surgeons. Surgeons in smaller 
communities performed a large volume of integumentary 
procedures and could benefit from training in complex 
wound closure and flap reconstruction.

Perhaps the single most important procedure omitted 
from the Royal College training objectives is cesarean 
delivery. New graduates may not be qualified to work in 
rural areas because they lack training in this procedure. 
The availability of emergency cesarean delivery is essential 
to rural Canadians and is often the key factor determining 
whether a patient can deliver close to home rather than 
being transported to a larger centre in their peripartum 
period. Acquisition of cesarean delivery and other subspe-
cialty skills in residency training is largely dependent on 
trainees intentionally seeking out elective experiences, 
especially as residency programs across Canada can vary. 
Training programs should ensure opportunities exist for 
aspiring rural surgeons to obtain these skills. Such oppor-
tunities could include an elective or mandatory rotation 
early in residency at a rural site; such sites are known to 
have high case volumes of minor procedures and endos-
copy.35 Some residency programs have opted for either 
offering a rural general surgery residency or ensuring that 
the majority of a resident’s rotations take place at a rural or 
community site.36

Gastroscopy and colonoscopy remain essential compon
ents of a general surgeon’s practice and were the most 
commonly performed procedures across all communities. 
Sigmoidoscopy appears to be primarily performed in com-
munities with more than 100 000 residents. Prior studies 
show that screening colonoscopies are performed in nearly 
equal numbers by general surgeons and gastroenterologists 
across Canada, but rural areas are predominantly served by 
general surgeons.37 Internal medicine specialists provided 
the majority of gastroscopies in populations greater than 
100 000, but smaller communities were serviced almost 
exclusively by general surgeons. Surgical residents plan-
ning to enter rural practice should understand that endos-
copy will be a large part of their practice and they may 
require additional endoscopy training in residency.

General practitioners, some with enhanced surgical skills 
training, also provide endoscopy services to small com
munities, although at much lower numbers than surgeons 
and internists. The growing role of general practitioners 
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with enhanced surgical skills practising in rural Western 
Canada has been previously described15 and includes a 
wide variety of procedures, such as hernia repair, appen-
dectomy, treatment of acute ovarian and testicular disease, 
endoscopy, treatment of gastrointestinal bleeding, treat-
ment of benign perianal disease, cesarean delivery, treat-
ment of ectopic pregnancy, hysteroscopy, integumentary 
lesion resection, male and female sterilization, tonsillec-
tomy, and carpal tunnel and trigger finger release. These 
skills are taught in a 12-month postgraduate training pro-
gram for general practitioners who practise in commun
ities generally too small to support a full-time general sur-
geon.15 It is interesting that surgeries on the small 
intestine, colon and rectum are being performed by gen-
eral practitioners. Examining the definitions of these cat
egories may partially explain this finding. It is conceivable 
that in rare situations a family physician with enhanced 
surgical skills is required to perform a bowel resection dur-
ing an inguinal hernia repair or may electively perform 
minor procedures on perirectal tissue. It is also possible 
that some physicians have completed multiple residency 
programs or international medical graduates without 
Canadian certification may have been grandfathered into 
situations where they perform more complex procedures 
than typical general practitioners. Although the training of 
general practitioners in surgical skills has been controver-
sial,38 it is undeniably providing a valuable service to rural 
Canadians.15 Critics of this model have argued that rural 
communities would be better served by broadly trained 
general surgeons and that the transition to competency-
based residency training should help provide adequate sur-
gical care for rural Canadians.38

Limitations

The scope of this study is broad, and several limitations 
need to be considered. Procedural data obtained from 
CIHI were grouped into general categories; it was not 
possible to break the categories down into specific proced
ures (i.e., all gallbladder and biliary tree procedures were 
grouped together; it was not possible to tease out chole-
cystectomy or distinguish between procedures of differing 
complexities). Some CIHI definitions were either too 
broad or were thought to be inaccurate and these defini-
tions were excluded (i.e., “other respiratory,” which was 
thought to include thoracotomy). Data for some proced
ures of interest, such as burr hole, thyroidectomy and 
parathyroidectomy, carpal tunnel release, splenectomy 
and trauma management, were not available. If a proced
ure was performed fewer than 5 times, we reported the 
count as “less than 5” rather than reporting the specific 
value (to ensure anonymity), and a conservative estimate 
of 1 was used in analysis. All data were obtained from 
physicians’ billing, which may be prone to error and bias, 
and alternative forms of reimbursement, such as salary, 

private billing, or capitation, were excluded. Practice loca-
tions were determined from the postal code of physicians’ 
primary practice location and thus could underrepresent 
rural care provided by locums who primarily practise in 
urban centres. Physicians who practised in more than 
1  province were accounted for in the data. Data were 
obtained from 8 provinces, which provided an excellent 
overview of practice in Canada, but the data set cannot be 
considered complete without factoring in the remaining 
provinces and territories, many of which had available 
data but were limited by small sample sizes and could not 
be included because of deidentification and privacy issues. 
This could result in underrepresentation of the care 
received by patients living in remote and northern areas. 
An analysis by province was also not possible from the 
available CIHI data. Physicians may have been excluded 
from the analysis as they were classified by their payment 
plan specialty (i.e., thoracic surgeons, who may have a 
split practice or perform on-call general surgery cases).

Conclusion

To our knowledge, this is the first Canadian study to 
quantify the practice of general surgeons at this scale. 
Canadian general surgeons are a diverse group who pro-
vide a wide array of surgical services. Rural communities 
were more likely to be served by older and internationally 
trained surgeons. Practice patterns varied by community 
size. Surgeons practising in rural and small communities 
require proficiency in skills not routinely taught in general 
surgery residency. Training opportunities to acquire these 
skills need to be made available to prepare surgeons for 
their career in meeting the care needs of Canadians. The 
Royal College objectives should be reviewed to ensure 
that competencies, opportunities to acquire and evaluate 
skills, and licensure for procedures such as cesarean deliv-
ery can be available for future rural general surgeons.
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