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ABSTRACT

OBJECTIVE To determine whether family medicine residents graduating from rural programs assess
themselves as more experienced and competent in a range of procedural skills than graduates of urban
programs do.
DESIGN Self-administered written survey.
SETTING Ontario.
PARTICIPANTS Residents from 5 Ontario family medicine programs in 2000 and 2001; a total of 535
surveys were available for analysis (response rate of 78%).

MAIN OUTCOME MEASURES Mean self-assessed experience and competence scores for 53 procedures at
residency entry, end of year 1, and graduation.
RESULTS Upon entry, there was no difference in mean procedural experience (2.89 vs 2.85, P = .54) or
mean competence (2.34 vs 2.36, P = .88) scores between rural residents and their urban counterparts.
There was a signiﬁcant increase in procedural experience (P < .001) and competence (P < .001) scores
during residency training. At graduation, mean experience (3.98 vs 3.70, P < .001) and competence (3.67
vs 3.39, P = .004) scores were signiﬁcantly higher for rural residents than for their urban colleagues. A
statistically larger proportion of residents graduating from rural programs assessed themselves as
competent in 16 procedures. These included skills necessary for treating patients in emergency settings
(establish intravenous lines for adults and infants, obtain arterial blood gas measurements, intubate
adults and neonates, perform cautery for epistaxis, remove corneal foreign body, aspirate or inject knee
and shoulder joints, and apply forearm or walking casts), for diagnostic procedures (endometrial biopsy
and bone marrow aspiration), and for management of labour and delivery (vaginal delivery; vacuum
extraction; and repair of ﬁrst-, second-, and third-degree tears).
CONCLUSION Graduates of rural programs who
have had a substantial component of training in
communities of fewer than 10 000 people report
greater self-assessed experience and competence in
procedural skills than graduates of urban programs
do. The difference likely reﬂects the unique aspects of
rural training sites, including preceptors’ competence
in performing procedures.
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This study compares self-assessed experience and
competence in performing procedures between residents trained in rural programs and those trained in
urban programs.
All residents from 2 rural and 3 urban programs
were surveyed. Response rate was 78%.
At completion of their training, both rural and urban
residents had increased their experience and competence; however, rural residents reported signiﬁcantly
more experience and competence than their urban
counterparts did.
Male and female residents were equally influenced by the differences in rural versus urban
training, although male residents, both rural and
urban, reported higher levels of experience and
competence.
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F

amily physicians require procedural skills to deliver
high-quality medical services to their communities
and must be competent in ambulatory and hospital
procedures. Physicians in rural and remote areas perform more procedures than their urban colleagues.1-6
Attaining procedural skills requires training, development of competence, and a commitment to improve
performance.7 Surveys of medical students show that
many graduates have limited experience and conﬁdence
in basic and emergency procedures.8-14 Consequently,
some residents begin postgraduate training without a
solid foundation for mastering procedural skills.
Physicians completing internships,15 general practice
training,16 family medicine residencies,16-19 and internal
medicine residencies20 often begin their careers with a
suboptimal set of procedural skills. Preliminary studies
suggest that a component of rural training gives residents more conﬁdence in their ability to apply their procedural skills.17,21
Ontario has a shortage of physicians in rural and
remote communities. In 1991, 2 preceptor-based family practice residencies were established in rural communities in response to this shortage. Program goals
include training physicians in rural settings and preparing them for practice in remote communities. Both programs are afﬁliated with an urban university but have
unique resident selection processes, rotation schedules,
and teaching sessions.22 A substantial portion of training occurs in communities of fewer than 10 000 inhabitants. Graduates successfully complete summative and
licensing examinations23 and are more likely to practise
in non-urban communities.24 Information on how rural
preceptor-based training affects the actual skill set of
graduates, however, is limited.
The primary goal was to determine whether family medicine residents graduating from rural programs
assess themselves as more experienced and competent
in a range of procedural skills than residents graduating from urban programs do. A secondary goal was to
clarify whether rural programs select residents who are
more experienced and competent with procedures.

METHODS
All family practice residents at 3 urban Ontario programs (McMaster University, University of Ottawa, and
University of Western Ontario) and 2 rural programs
(Family Medicine North and Northeastern Ontario) were
approached to complete a written survey on procedures
in June and July of 2000, 2001, and 2002. The sampling
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goal was a minimum of 50 residents, which would be
sufﬁcient to detect large differences with 80% power.
Surveys were distributed at educational sessions with
mailings using Dillman survey techniques to maximize
the response rate. Demographic information included
sex and graduating medical school. Participating residents anonymously reported their experience and competence in 53 procedures. A 5-point Likert scale for
experience ranged from never observed to performed
independently and for competence ranged from not
competent to very competent (Table 1).
The survey was developed after reviewing the literature on procedures3,17,21,25-27; competence scales were
adapted from previous studies.17,21 A group of family
medicine educators with expertise in procedural skills
reviewed the survey to ensure applicability to postgraduate training. Second-year family medicine residents
pilot-tested the survey.
Completed surveys were coded to identify residents beginning programs (Entry R1), completing year
1 (Exit R1), and graduating (Exit R2). Data were entered
into SPSS and examined using analysis of variance.
Signiﬁcance of differences in individual procedure scores
upon graduation was further quantiﬁed by recoding selfassessed experience and competence into dichotomous
variables: experienced versus not experienced and competent versus not competent (Table 1). Chi-square statistics were calculated for each procedure comparing
rural and urban graduates. Ethics approval was received
from the Lakehead University Research Ethics Board.

Table 1. Self-rated experience and competence in
performing procedures: Answers were dichotomized by
combining the ﬁrst 3 possible responses in one category
and the last 2 possible responses in another category.
For each procedure, rate your level of experience:
• Never observed
• Never performed
• Performed with major assistance
• Performed with minimal assistance
• Performed independently
For each procedure, rate your perceived level of competence:
• Not competent
• Minimally competent
• Somewhat competent
• Adequately competent
• Very competent

RESULTS
A total of 268 of 345 (77.7%) residents completed surveys in 2000 and 267 of 342 (78.1%) in 2001, resulting in
535 surveys available for analysis. Response rate in rural
programs (144/153 = 94.1%) was higher than in urban
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programs (391/534 = 73.2%). Because program personnel
changes in 2002 made it difﬁcult to collect an adequate
number of surveys, 2002 results were not analyzed.
Mean experience and competence scores for groups
of procedures were obtained for each procedure and
by 12 body systems. A combined total score was calculated for all procedures. Analyses of variance comparing mean scores for each of the 12 grouped systems
revealed no differences between years 2000 and 2001.
Therefore, 2 years of data were combined resulting
in 198 Entry R1, 169 Exit R1, and 168 Exit R2 surveys.
Respondents included 299 women (61.9%) and 184
men (38.1%); 52 surveys did not indicate respondents’
sex. There was no difference between sexes for years
2000 and 2001.
Residents began programs with a mean procedural
experience score of 2.86 (SD = 0.41) and a mean competence score of 2.35 (SD = 0.55). Total mean experience (P < .001) and competence scores (P < .001) along
with mean experience and competence scores for each
procedure increased signiﬁcantly during residency. After
1 year of training, residents’ mean experience score
was 3.36 (SD = 0.37) and competence score was 2.96
(SD = 0.47). Upon graduation, residents’ mean experience score was 3.77 (SD = 0.40) and competence score
was 3.46 (SD = 0.53).
Most residents (68.7%) completed undergraduate
training at Ontario medical schools. Upon beginning
residency, graduates of Ontario medical schools had
similar mean experience (P = .51) and competence
scores (P = .84).
Upon starting residency, respondents from rural and
urban programs had similar mean procedural experience and competence scores. After 2 years of training,
rural residents assessed their mean procedural experience and competence signiﬁcantly higher than their
urban colleagues did (Table 2).
The proportion of rural graduates assessing themselves as competent in 16 procedures was signiﬁcantly
larger than the proportion of urban residents (Table 3).
These procedures included skills necessary for treating
patients in emergency departments, for performing diagnostic procedures, and for managing labour and delivery. For 12 of the 16 procedures, a signiﬁcantly larger
proportion of rural residents also assessed themselves
as more experienced.
Upon starting residency, men rated their experience and competence in performing procedures significantly higher than women rated themselves. Although
experience and competence increased for all residents during residency, men rated their experience
and competence signiﬁcantly higher than women rated
themselves upon graduation (Table 2). The interaction between sex and location for experience (P = .15)
and competence (P = .36) along with the 3-way interaction between sex, time (from entry to graduation),
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and location for experience (P = .35) and competence
(P = .33) were not statistically significant: men and
women in rural and urban programs reported comparable rates of improvement in experience and competence during training.

DISCUSSION
Graduates of rural programs were more likely than graduates of urban programs to have performed procedural
skills with minimal assistance and to have assessed
themselves as competent. Differences in mean experience and competence scores have clinical signiﬁcance
because a signiﬁcantly greater proportion of rural residents (12% to 34% of graduates) than urban residents
assessed themselves as competent in 16 speciﬁc procedures (Table 3). This is important because graduates are
more likely to perform procedures in practice when they
receive appropriate training and to gain conﬁdence during residency.18,25,28 Our results are consistent with previous comparisons (with a narrower range of procedural
skills)17,21 showing that graduates from programs with
rural components report greater competence and conﬁdence in procedural skills.
Although it is possible that residents with an interest in procedural skills selected rural programs, medical
students entered these family medicine residencies with
similar self-assessed proﬁciency in performing procedures. These ﬁndings challenge researchers who have
speculated that rural programs attract more medical students experienced in procedures.21

Table 2. Self-assessed procedural experience and
competence: Residents were compared on the basis of
A) location and B) sex.
A)
RURAL
RESIDENTS

URBAN
RESIDENTS

Entry

2.89

2.85

.54

Graduation

3.98

3.70

< .001

Entry

2.34

2.36

.88

Graduation

3.67

3.39

.004

FEMALE
RESIDENTS

MALE
RESIDENTS

Entry

2.80

2.96

.02

Graduation

3.66

3.93

< .001

Entry

2.24

2.54

< .001

Graduation

3.73

3.28

< .001

SELF-ASSESSMENT

P VALUE

EXPERIENCE

COMPETENCE

B)
SELF-ASSESSMENT

P VALUE

EXPERIENCE

COMPETENCE
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Table 3. Procedural competence upon graduation
between rural and urban programs

PROPORTION
COMPETENT
RURAL
%

URBAN
%

Apply fetal scalp clip

60.5

46.3

Repair ﬁrst- or second-degree tear

81.4†

58.9

22.6

Repair third-degree tear

30.2

17.2

39.5

Repair fourth-degree tear

4.7

4.1

97.7

83.9

4.7

2.4

34.9†

17.2

Remove corneal foreign body

83.7†

61.3

Perform slitlamp examination

79.1

70.2

PROPORTION
COMPETENT
PROCEDURES

RURAL
%

URBAN
%

CARDIOVASCULAR PROCEDURES
Place central line
Perform deﬁbrillation or cardioversion

25.6
51.2

PROCEDURES

OBSTETRIC PROCEDURES

Apply external pacemaker

11.6

14.6

Perform vaginal delivery

Perform intraosseous infusion

11.9

6.5

Place intravenous catheter (adult)

90.7*

67.7

Perform vaginal delivery (outlet
forceps)

Place intravenous catheter (infant)

35.7*

11.3

Measure radial arterial blood gas

97.7†

84.8

EAR, NOSE, AND THROAT PROCEDURES

Perform vaginal delivery (vacuum
assisted)

†

†

OPHTHALMOLOGIC PROCEDURES

Pack anterior nasal cavity

44.2

45.2

Cauterize anterior nasal plexus

†

65.1

47.2

Remove earwax via curettage

86.0

80.6

Apply forearm cast

93.0†

75.8
65.6

ORTHOPEDIC PROCEDURES

Pack posterior nasal cavity

18.6

11.6

Apply below-knee cast

83.7

Remove earwax via syringe

97.7

98.4

Aspirate or inject knee joint

86.0*

61.3

Inject shoulder joint

65.1†

48.0

Reduce dislocated shoulder

46.5

31.5

GASTROINTESTINAL PROCEDURES
Perform anoscopic and proctoscopic
examination

34.9

Enucleate external hemorrhoids

23.8

28.5

Insert chest tube

41.9

26.2

Place nasogastric tube

83.7

85.6

Intubate (adult)

86.0*

51.6

44.8

Intubate (neonate)

18.6

10.7

Perform thoracentesis

35.7

36.6

Excise skin lesion

97.7

92.7

Excise sebaceous cyst

90.7

79.0

Excise ingrown toenail

74.4

61.8

Cauterize skin lesion

88.4

84.4

Perform cryotherapy for skin lesion

97.7

96.8

Perform immunization

100.0

98.4

Incise and drain abscess

93.0

85.5

Perform intramuscular injection

95.3

99.2

Perform paracentesis of abdomen

69.1*

†

RESPIRATORY PROCEDURES

54.8

GENITOURINARY PROCEDURES
Perform catheterization (man)

81.4

80.8

Perform catheterization (woman)

79.1

83.2

GYNECOLOGY PROCEDURES
Perform endometrial biopsy

59.5†

39.5

Perform ﬁne needle aspiration of the
breast

39.5

33.6

Insert intrauterine device

19.0

34.4

HEMATOLOGY PROCEDURES
Aspirate bone marrow

21.4†

9.0

NEUROLOGY PROCEDURES
Perform lumbar puncture (adult)

51.2

43.0

Perform lumbar puncture (infant or
child)

32.6

30.3

A speciﬁc curriculum for teaching procedural skills
was not part of any of the programs during our study;
consequently, residents’ opportunities to learn procedural skills might be greater in rural programs because
of several related factors. 22 In rural programs, family
physicians are important role models and perform a

SKIN AND INTEGUMENT PROCEDURES

Repair extensor tendon laceration

7.0

9.1

Perform skin punch biopsy

90.7

90.2

Suture laceration

100.0

97.6

*Chi-square P < .005
†
Chi-square P < .05.

variety of procedures. Performing speciﬁc procedures
could make them more conﬁdent in their ability to teach
procedures.20 Residents are more likely to be assigned
responsibility during family practice rotations in emergency departments, hospital wards, or labour floors
where procedural skills are important for diagnosis and
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treatment of various medical conditions. Needing a
speciﬁc procedural skill to care for a patient is a strong
motivator for learning that skill.29 Specialist physicians
practising in rural regional centres support residents’
acquisition of skills because a substantial proportion of
their referrals originate in outlying communities. Rural
residents work one-on-one with family medicine and
specialty preceptors, optimizing their acquisition of procedural skills. This differs from urban teaching hospitals
where residents sometimes compete for opportunities
to perform procedures and are typically taught by senior
residents who could be less experienced than practising
physicians.
Male residents’ rating their experience and competence higher upon residency entry and completion is
consistent with researchers’ observations that practising
male physicians generally perform more procedures.3,4
Although the reasons for these differences are unclear,
professional culture and socialization is believed to have
a role.
The parallel increase in experience and competence
scores during training is supported by research suggesting that development of competence is related to actual
experience in a procedure. Fincher and Lewis12 demonstrated a relationship between frequency of performing procedures and self-assessed competence, Taylor11
demonstrated an association between frequency and
perceived proﬁciency, and Hicks and associates30 noted
an association between frequency of performing procedures and comfort level.
Because residents were not assessed independently on their performance of procedural skills, which
procedures they were able to perform independently
upon graduation cannot be ascertained. Although selfassessed experience or competency scores might be
over-reported or underreported, a progression for all
procedures during residency gives conﬁdence that differences upon graduation are relevant. Self-assessment
of a procedural skill is useful, as it reﬂects residents’
views of their ability to perform and conﬁdence in performing the procedure. Bandura31 advocates the principle of self-efﬁcacy, which is an individual’s judgment of
his or her capabilities to perform a particular skill successfully. Psychomotor researchers have provided evidence of a signiﬁcant relationship between self-efﬁcacy
and actual skill performance.32,33
One strength of this study is response rates of 94%
in rural and 73% in urban programs. The high response
in rural programs assures a true reﬂection. The lower
response rate in urban programs could have undersampled residents with limited interest in procedures,
thus minimizing actual differences. As this study is limited to Ontario residents, it might not be generalizable
to other family medicine residency programs. These
ﬁndings should be examined within the context of the
teaching environment.
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CONCLUSION
This study provides evidence that graduates of rural
programs with a substantial component of training in
communities with fewer than 10 000 persons assess
themselves as more experienced and competent than
graduates of urban programs do in a range of procedural skills. These differences likely reﬂect the unique
aspects of rural training sites, including the procedural
competence of preceptors.
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