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For Canadian family physicians, the learning of pro-
cedural skills begins in medical school,1 is reinforced 
and practiced during residency training,2 and continues 
throughout clinical practice. The College of Family 
Physicians of Canada (CFPC) has set a training stan-
dard:

Residents in family practice settings must have an 
opportunity to learn surgical and procedural skills 
that can be practiced appropriately in the family prac-
tice office, or in outpatient or emergency department 
settings. … They should be encouraged to learn the 
general principles of surgical procedures so that they 
can add to their skills once they have graduated from 
the training program.3  

This standard places an educational requirement on 
residency programs and also advocates lifelong learning.   

There is no consensus about which procedures are 
important for family physicians or which should be 
taught.4,5 Discrepancies between the procedures that 
are taught and those that are performed in clinical 
practice have been reported.2  Further, there is a paucity 
of research on where family physicians actually learn 
certain procedural skills. One study1 reported that the 
majority of medical students acquired 15 out of 26 
selected core skills by the time they completed their 
medical degree. 

Where procedures were learned has been studied 
in other medical disciplines. Studies of practicing pul-
monologists6 and nephrologists7 in the United States 
reveal that most of the discipline-specific procedures 
were learned during residency training or fellowship. 
Gastroenterologists, however, reported learning 31% 
of gastroenterology procedures while in practice, after 
completing training.8 

To our knowledge, no studies have examined the 
learning continuum of procedural skill acquisition 
by family physicians. Knowledge about where fam-
ily physicians learn procedural skills could provide 
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information relevant to both learners and educators in 
efficiently delivering a curriculum that is responsive 
to societal need. In this paper, we report key findings 
from a survey of family medicine residency graduates 
in Alberta in which we examine where family medicine 
graduates learned the procedures they perform. 

Methods
Context

 Canadian family medicine residency programs 
are 2 years in duration, and program entry occurs upon 
graduation from medical school. During residency 
training, a minimum of 8 months must be spent in core 
family medicine experiences. Such “block time” expe-
riences occur in both first and second year. Residents 
must be based primarily in an office setting for their 
core family medicine experience, mirroring the base 
from which most Canadian family physicians work. 
All residents are required to complete a minimum of 
8 weeks of rural family medicine experience as part of 
their core family medicine rotations. Much of the other 
program time is spent in a variety of rotations delivered 
in conjunction with other specialties.

Design/Sample
We conducted a cross-sectional survey of 369 

graduates who completed family medicine residency 
training in Alberta between 1996 and 2000, inclusive. 
Graduates from the only two medical schools in the 
province, University of Alberta (U of A) and University 
of Calgary (U of C), were surveyed. Both schools offer 
2-year family medicine training programs that are ac-
credited by the CFPC, and both incorporate procedural 
skills training into their program. In the 1999–2000 
academic year, there was a combined total of 71 first-
year and 75 second-year family medicine residents and 
35 full-time family medicine faculty at U of A and U 
of C. Community-based teachers are used extensively 
by both residency programs. 

Study Procedures
We used a self-administered, mail-out questionnaire. 

Graduates’ mailing addresses were confirmed using the 
2000 Canadian Medical Directory and the Canadian 
Post-MD Education Registry (CAPER). Three weeks 
following the initial mailing, reminders were sent to 
nonrespondents by telephone and/or e-mail. Up to five 
contacts were made with nonrespondents. To maintain 
confidentiality, questionnaires were numerically coded. 
The Health Research Ethics Board, U of A, approved 
the study.

Questionnaire
The questionnaire was pilot tested using 10 pre-

1996 graduates from the U of C. The questionnaire 
performed well and required minimal modification. 

From a list of 31 procedures, respondents were asked 
to identify those procedures they regularly performed 
over the past 2 years and to indicate which procedures 
they had stopped doing in the past year. The list of 
procedures was initially developed from a review of the 
literature and was used in a survey of a previous cohort 
of family medicine graduates from the two programs. 
From experience with the previous survey, and in light 
of evolving patterns of practice, the list was modified 
to include the 31 procedures used in the current survey.  
A detailed description of each procedure was not noted 
on the questionnaire; a one- to three-word descriptor 
was provided instead. 

In addition, the survey also asked respondents to 
indicate whether the procedures were learned primar-
ily during medical school/residency training (formal 
undergraduate medical school or postgraduate family 
medicine training program), through formal skills 
training (third-year additional skills training after 
completion of the family medicine residency program 
or formal training sought while in clinical practice), 
or in the practice setting (clinical practice after formal 
educational training was completed). Graduates also in-
dicated their current practice location as rural (<10,000 
population), regional (10,000–200,000 population), or 
metropolitan (>200,000 population).

 
Data Analysis

Descriptive statistics were used to report age and 
gender breakdown of the subjects. The number and 
percentage of physicians who regularly performed 
or stopped performing each procedure, along with 
where they learned the procedure, was tabulated. The 
procedures most frequently performed were analyzed 
by gender. The mean number of procedures performed 
according to practice location and time spent in rural 
rotations was analyzed using a two-way ANOVA. A 
Scheffe multiple comparison test was used to test for 
differences between practice location means.

Results
A total of 282 (76.4%) family medicine graduates 

responded to the survey, of whom 161 (57.1%) trained at 
the U of A and 121 (42.9%) trained at the U of C. Of the 
respondents, 67.4% were ages ≤ 34 years, 52.1% were 
females, and 50.4% were practicing in metropolitan 
areas (Table 1).

Procedures Performed
From the list of 31 procedures, respondents reported 

regularly performing an average of 10.5. Six procedures 
were regularly performed by more than 70% of family 
physicians—suturing, abscess drainage, skin biopsy, 
joint aspiration/injection, foreign body removal (eye), 
and minor office surgery (Table 2). These six were the 
most frequently performed procedures by both male 
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and female respondents. However, a greater percentage 
of males (80%) compared to females (57%) regularly 
performed these six procedures. 

The two-way ANOVA produced no interaction ef-
fect, but significant main effects for both practice loca-
tion and time spent in rural rotations were observed. 
The mean number of procedures regularly performed 
by those in rural practice (14.1) was significantly greater 
(P<.05) than the mean number of procedures performed 
by those in regional practice (11.4), which in turn was 
significantly greater (P<.05) than the mean number of 
procedures performed by those in metropolitan practice 
(8.6). Graduates who spent more than 8 weeks in rural 
rotations during residency training performed signifi-
cantly more (P<.05) procedures (11.6) than those who 
did 8 or fewer weeks of rural rotations (9.6). 

Nine (29%) of the procedures were cited as “no lon-
ger performed” by more than 70% of family medicine 
graduates who at one time performed the procedure—
peritoneal lavage, vasectomy, sigmoidoscopy (flexible 
or rigid), D&C, C-section, stress testing, forceps deliv-

ery, and tubal ligation (Table 2). 

Where Procedures Were Learned
 Overall, the vast majority of family 

medicine graduates reported learning pro-
cedural skills in medical school or during 
family medicine residency training (91.1%), 
followed by the clinical practice setting 
(12.6%), with few taking formal skills 
training (6.4%) (Table 3). Of the procedures 
regularly performed by 20% or more of 
the respondents (Table 2), those most often 
learned in the practice setting (as depicted 
in Table 3) were endometrial biopsy (27.6%), 
IUD insertions (26.6%), posterior nasal 
packing (24.2%), and breast cyst aspirations 
(21.7%). Procedures most often learned 
through formal skills training were intuba-
tion skills (21.1%), chest tube placement 
(19.7%), and tendon repair (19.2%).

 Whereas between 88.9% and 91.9% of 
those practicing in any location learned 
procedures during medical school/residency 
training, those in rural practice learned a 
relatively greater proportion of procedural 
skills through formal skills training (Table 
4). The procedures that were primarily 
learned through formal skills training were 
C-sections, tubal ligations, and flexible sig-
moidoscopy. Duration of rural rotations (≤8 
weeks versus >8 weeks) did not appear to 
influence where procedures were learned. 

Table 1

Characteristics of Respondents

 Number (%)*
Age
 24–29 years 35 (12.4)
 30–34 years 155 (55.0)
 35–39 years 52 (18.4)
 40–44 years 15 (5.3)
 45–49 years 12 (4.3)
 50–54 years 2 (0.7)
 Not recorded 11 (3.9)

Gender
 Male 135 (47.9)
 Female 147 (52.1)

Practice location
 Rural 57 (20.2)
 Regional 80 (28.4)
 Metropolitan 142 (50.4)
 Not recorded 3 (1.1)

* n=282

Table 2

Procedures Regularly Performed and No Longer Performed
                                         
            Number (%) of Respondents
Procedure Regularly Perform* No Longer Perform**
1. Suturing 262 (92.9) 5 (1.9)
2. Abscess drainage 234 (83.0) 10 (4.1)
3. Skin biopsy 231 (81.9) 18 (7.2)
4. Joint aspiration/injection 208 (73.8) 18 (8.0)
5. Foreign body removal (eye) 201 (71.3) 24 (10.7)
6. Minor office surgery 199 (70.6) 12 (5.7)
7. ECG reading 166 (58.9) 18 (9.8)
8. Anterior nasal packing 147 (52.1) 26 (15.0)
9. Closed reduction and casting 137 (48.6) 60 (30.5)
10. Slit lamp exam 128 (45.4) 51 (28.5)
11. Surgical assist 118 (41.8) 42 (26.3)
12. Intubation skills 100 (35.5) 55 (35.5)
13. Breast cyst aspiration 96 (34.0) 44 (31.4)
14. IUD insertions 96 (34.0) 48 (33.3)
15. Lumbar puncture 90 (31.9) 63 (41.2)
16. Labor induction 78 (27.7) 58 (42.6)
17. Chest tube placement 77 (27.3) 75 (49.3)
18. Posterior nasal packing 72 (25.5) 44 (37.9)
19. Vacuum extraction 69 (24.5) 52 (43.0)
20. Thoracentesis 65 (23.0) 51 (44.0)
21. Endometrial biopsy 58 (20.6) 54 (48.2)
22. Tendon repair (extensor) 56 (19.9) 40 (41.7)
23. Peritoneal lavage 16 (5.7) 44 (73.3)
24. Vasectomy 16 (5.7) 47 (74.6)
25. Sigmoidoscopy (flexible) 13 (4.6) 39 (75.0)
26. Dilation & curettage 11 (3.9) 50 (82.0)
27. C-sections 8 (2.8) 42 (84.0)
28. Sigmoidoscopy (rigid) 7 (2.5) 37 (84.1)
29. Stress test 7 (2.5) 41 (85.4)
30. Forceps delivery 4 (1.5) 49 (92.5)
31. Tubal ligation 3 (1.1) 38 (92.7)
 Total  2,973  1,255

* n=282
**  Percentage is calculated using a denominator of those who regularly perform the
  procedures and those who no longer perform the procedure.
ECG—electrocardiogram
IUD—intrauterine device
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Discussion
The study findings show that procedural skill ac-

quisition occurs across the learning continuum and 
reinforces the important role that medical schools and 
residency training programs play in teaching proce-
dural skills to family medicine residents. If skills are 
needed that have not been formally learned, then family 
medicine graduates have sought out additional learning 
opportunities, either through additional skills train-
ing or learning in the practice setting. These findings 
provide evidence that the CFPC’s procedural training 
standard is being met by the family medicine residency 
training programs in Alberta.   

While few would dispute that procedural competence 
matters in the practice of medicine, when and where 
to teach and learn these skills is not clear. Providing 

a solid foundation early in medical 
training has been a traditional ap-
proach to skills-based learning, but 
the exact building blocks incorpo-
rated into this matrix vary from 
one institution to another. Clinical 
competence in medicine is context 
specific, and factors such as prac-
tice location, community need and 
resources, professional preferences, 
remuneration, adequacy of training, 
and availability of continuing profes-
sional development and support all 
influence the services offered in a 
particular setting.

 The high percentages of respon-
dents who primarily learned most 
procedures in medical school/residen-
cy training may be partly attributed to 
the relatively young group of family 
physicians who were surveyed, being 
in clinical practice for no more than 
5 years at the time of this survey. For 
many, there would have been little 
time since completion of the family 
medicine residency program to learn 
procedures elsewhere.

 The finding that family physicians 
in rural practice perform a greater 
volume of procedures than those 
in urban practice is consistent with 
previous studies.9-11 The observation 
that graduates who spent more than 
8 weeks in rural rotations performed 
more procedures also supports an 
earlier study,12 which found that, af-
ter doing a rural rotation, there was 
a significant increase in procedural 
skill competence of medical students. 
Rural rotations would appear to play 

an important role in developing and maintaining pro-
cedural skills of medical trainees and practicing family 
physicians.

It is apparent, even in this group of family physicians 
in the earliest years of practice, that some skills (ie, 
peritoneal lavage, vasectomy, sigmoidoscopy, D&C, 
stress testing, forceps delivery, tubal ligation) learned 
in training are less often used in practice and that other 
procedural skills (endometrial biopsy, IUD insertions, 
posterior nasal packing, breast cyst aspirations, tubal 
ligation) are acquired to at least partially address the 
needs of a specific patient population. The overlap and 
breadth of changes in reported procedural practices 
after graduation speak to the need to keep medical 
school and residency procedural training broad in its 
types of skills and flexible in supporting the acquisi-

Table 3

Where Regularly Performed Procedures Were Learned*

                                                                     Number (%) of Respondents
   Medical
   School/   Practice Formal Skills 
Procedures Residency  Setting    Training
1. Suturing 242 (98.8) 19 (7.8) 10 (4.1)
2. Abscess drainage 211 (93.8) 21 (9.3) 5 (2.2)
3. Skin biopsy 217 (96.4) 14 (6.2) 4 (1.8)
4. Joint aspiration/injection 182 (92.4) 20 (10.2) 17 (8.6)
5. Foreign body removal (eye) 176 (87.6) 22 (11.5) 3 (1.6)
6. Minor office surgery 180 (95.7) 24 (12.8) 11 (5.9)
7. ECG reading 152 (96.8) 10 (6.4) 10 (6.4)
8. Anterior nasal packing 124 (89.9) 20 (14.5) 4 (2.9)
9. Closed reduction and casting 118 (92.2) 21 (16.4) 7 (5.5)
10. Slit lamp exam 114 (93.4) 16 (13.1) 5 (4.1)
11. Surgical assist 107 (93.0) 21 (18.3) 4 (3.5)
12. Intubation skills 89 (93.7) 7 (7.4) 20 (21.1)
13. Breast cyst aspiration 71 (77.2) 20 (21.7) 4 (4.3)
14. IUD insertions 71 (75.5) 25 (26.6) 4 (4.3)
15. Lumbar puncture 82 (97.6) 9 (10.7) 5 (6.0)
16. Labor induction 67 (88.2) 15 (19.7) 5 (6.6)
17. Chest tube placement 66 (93.0) 8 (11.3) 14 (19.7)
18. Posterior nasal packing 48 (72.7) 16 (24.2) 4 (6.1)
19. Vacuum extraction 60 (90.9) 8 (12.1) 4 (6.1)
20. Thoracentesis 61 (95.3) 7 (10.9) 2 (3.1)
21. Endometrial biopsy 38 (65.5) 16 (27.6) 6 (10.3)
22. Tendon repair (extensor) 45 (86.5) 6 (11.5) 10 (19.2)
23. Peritoneal lavage 14 (93.3) 2 (13.3) 0 (0.0)
24. Vasectomy 11 (68.8) 2 (12.5) 4 (25.0)
25. Sigmoidoscopy (flexible) 5 (41.7) 1 (8.3) 6 (50.0)
26. Dilation & curettage 9 (81.8) 0 (0..0) 2 (22.2)
27. C-sections 5 (62.5) 1 (12.5) 4 (50.0)
28. Sigmoidoscopy (rigid) 6 (85.7) 1 (14.3) 1 (14.3)
29. Stress test 4 (57.1) 2 (28.6) 2 (28.6)
30. Forceps delivery 3 (100.0) 1 (33.3) 1 (33.3)
31. Tubal ligation 0 (0.0) 1 (33.3) 2 (66.7)
 Total  2,579 (91.1) 356 (12.6) 180 (6.4)

*  The denominator in the calculation varies and was determined by first subtracting the number
  of nonrespondents from the total nuber of respondents who perform each procedure. Some
  respondents indicated that a procedure was learned in more than one setting. 

ECG—electrocardiogram
IUD—intrauterine device
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tion of particular skills for each 
learner. 

Curricular flexibility in the 
procedural realm may be par-
ticularly important for those 
educational programs that have 
been established with the aim 
of producing rural physicians. 
The recent trend to create new 
medical schools and units that 
are specifically located and 
focused in the rural commu-
nity environment promises to 
create a cohort of trainees who 
will locate in rural areas. Thus, 
because of our findings, reflec-
tion on where best to provide 
procedural training, and the 
nature of such training, make 
sense.  

Limitations
This study has some limitations. The data on proce-

dures performed and where procedures were learned 
were self-reported by the physicians. Validating the 
reliability of the self-reported data was beyond the 
scope of this study. It is possible that respondents may 
have tended to overestimate the procedures that they 
regularly perform. Also, “regularly performed” was 
not defined in terms of the frequency with which the 
procedures were performed. 

The “where learned” response category of “medical 
school/residency” was combined in the questionnaire, 
since at the time it was felt that students were exposed 
to most family medicine procedures during medical 
school, and reinforced learning occurred during resi-
dency training. In retrospect, additional information 
may have been gained by keeping these as separate 
response categories. It is also possible that for some 
respondents the response categories of “where learned” 
were too narrow. 

Some students may have had health professional 
training (nursing, paramedic work, etc) prior to medi-
cal school during which some procedural skills were 
acquired. For procedures learned in the practice set-
ting, it is not known how respondents learned these 
procedures. Some may have learned the procedures 
by working with an experienced colleague/mentor or 
by reading about the procedure and then doing it on 
their own. 

Conclusions
The study findings contribute to an initial under-

standing of a continuum of procedural skills learning 
for family physicians. While our findings underscore 
the importance of this continuum, there is a need to 
provide more evidence to better understand this learn-
ing continuum in action. 
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Table 4

Where Regularly Performed Procedures Were Learned, 
by Practice Location and Duration of Rural Rotation

                   Number (%) of Respondents

   Medical
   School/   Practice Formal Skills 
Procedures Residency  Setting    Training
Practice location     
 Rural (n=777)* 691 (88.9) 90 (11.6) 70 (9.0)
 Regional (n=868)* 798 (91.9) 145 (16.7) 61 (7.0)
 Metropolitan (n=1,148)* 1,053 (91.7) 120 (10.5) 49 (4.3)
      
Duration of rural rotations      
 ≤ 8 weeks (n=1,347)* 1,236 (91.8) 171 (12.7) 81 (6.0)
 ≥ 8 weeks (n=1,477)* 1,335 (90.4) 185 (12.5) 99 (6.7)

*  Number in parentheses indicates the total number of regularly performed procedures that were learned by 
respondents within each of the categories. Some respondents indicated that a procedure was learned in more 
than one setting.


