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The performance of procedures 
is an integral part of any fam-
ily doctor’s skills. Unfortunate-

ly, teaching procedures to medical 
learners has traditionally been an 
assumed activity that is seldom 
structured and rarely based on ed-
ucational objectives.1-3 Training in 
procedures is part of a continuum 

that starts in medical school and 
continues through residency educa-
tion,4 but the degree of skills train-
ing has varied in recent decades. 
Previous surveys conducted in US 
medical schools during the 1990s re-
ported that no procedural skills were 
formally taught to medical students 
other than venous phlebotomy.5 

More recently, medical schools across 
North America have incorporated 
more procedure training.6-8 As stu-
dents enter the specialty of family 
medicine (FM), training should con-
tinue to develop or improve the pro-
cedural skills required for practice. 
For this reason, FM associations and 
academic entities have issued lists 
of procedures required during res-
idency training along with guide-
lines and learning objectives based 
on competencies required for certi-
fication.9-13

Medical students admitted to fam-
ily medicine residency programs 
have a wide range of experience and 
abilities in procedural skills as they 
arrive from different medical schools 
across Canada and elsewhere (inter-
national medical graduates [IMG]). 
This creates the need to clearly iden-
tify the procedural skills training ob-
tained before residency to determine 
the educational experiences needed 
to provide the desired knowledge, 
skills, and attitudes related to learn-
ing medical procedures.2,14 

Residency programs tradition-
ally assume exposure to common 
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METHODS: A survey of 69 procedures based on the core list issued by the 
College of Family Physicians of Canada was administered to incoming resi-
dents in Alberta (Calgary and Edmonton FM programs). The survey intended 
to identify the levels of training and confidence acquired for each listed proce-
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RESULTS: A total of 146 residents from both programs responded to the sur-
vey (82% response rate). Of the 69 procedures evaluated, 15 (21.7%) had 
been previously performed at least five times by 50% or more residents. Only 
five procedures were rated by 80% or more of the residents as being able to 
perform independently or to teach to others: simple suture, infiltration of lo-
cal anesthetic, intramuscular injection, cryotherapy of skin lesions and Pap 
smear. More male residents than female residents felt confident in performing 
10 procedures, while female residents were more confident in performing Pap 
smears. Rural residents felt more confident to perform 22 procedures than 
their urban colleagues.  

CONCLUSIONS: This information demonstrates limited prior training in proce-
dures among entering residents, and provides guidance to FM programs to de-
velop teaching interventions to achieve competence in those procedural skills 
seen as necessary for family physicians.
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procedures before residency,15 but 
incongruities are found between 
programs’ expectations and the in-
coming resident’s abilities to perform 
common procedures.3,16-19 Further-
more, medical school graduates have 
reported lack of confidence in per-
forming procedures.20-22 Understand-
ing their level of procedural training 
can guide curricular planning23 and 
can help postgraduate programs to 
determine whether specific teaching 
interventions are needed for differ-
ent groups of residents. 

Previous studies have also found 
differences in procedural experience 
between trainee genders during res-
idency, as male residents had per-
formed relatively more procedures 
overall during training, while fe-
male residents had performed more 
IUD insertions and obstetrical care.24 
Other studies found variation in 
procedural skills experiences was a 
function of training location, identi-
fying that more rural residents felt 
confident to practice procedures and 
had plans to perform them in the fu-
ture than urban residents. However, 
it is unclear whether this is due to 
differences between those who en-
ter such programs, rather than what 
is taught in them.25,26 For this rea-
son, identifying the procedural skills 
training needs of specific groups of 
residents at the beginning of resi-
dency, as well as areas of lack of 
confidence in performance,27-28 will 
allow programs to determine groups 
of procedures or specific procedures 
in which residents may require more 
training in order to adequately pre-
pare them for independent practice. 

The objective of this study was to 
understand what procedural skills 
Alberta family medicine residents 
have at program entry, and wheth-
er those skills differ according to the 
resident’s gender or admission to ur-
ban or rural training.

Methods
Research Design
A survey was administered to resi-
dents early in their first year (PGY1) 
in family medicine programs at 
the University of Calgary and the 

University of Alberta. The study 
received ethical approval from the 
Conjoined Health Regional Ethics 
Boards (CHREB) in Calgary and the 
Human Research Ethics Board in 
Edmonton. Urban residents at the 
University of Calgary completed a 
paper survey in an academic ses-
sion during their orientation period 
in July 2015, and the rural residents 
completed the survey during an ac-
ademic session one week later. At 
the University of Alberta, urban res-
idents completed a paper survey dur-
ing an academic session in the third 
month of residency while the rural 
residents completed an online survey 
collected during the first 7 months of 
residency using the REDCap29 elec-
tronic data capture tool hosted at the 
University of Calgary.

Instrument
A questionnaire was developed based 
on the list of 65 core procedures 
identified by the College of Family 
Physicians of Canada (CFPC).9 The 
final questionnaire included 69 pro-
cedures as we split “sutures” and 
“biopsies” into subtypes. The ques-
tionnaire was reviewed by three fam-
ily physicians, and then modified. 
For each item, residents were asked 
to respond about their procedural 
skill training and comfort levels at 
the time of graduation from medical 
school and not during residency. Res-
idents indicated whether they had 
theoretical knowledge of the proce-
dure (read about the procedure or 
received verbal instruction), if they 
had observed or assisted in perform-
ing the procedure (or received vid-
eo instruction) and how many times 
the resident had performed the pro-
cedure on their own during medical 
school. Residents were also asked if 
they were planning to perform the 
procedure in their future practice. 
The residents rated their level of 
confidence for each procedure using 
a Likert-type scale (1=no confidence; 
2=minimal confidence; 3=can do it, 
if supervised; 4=can perform it in-
dependently; 5=can teach the pro-
cedure to others). 

Statistical Analysis
Analysis was performed using IBM 
SPSS Statistics (version 22.0, re-
leased 2013, IBM Corporation, 
Armonk, NY, 914-499-1900). De-
scriptive statistics were used to re-
port age and gender and breakdown 
of respondents by place of medical 
school training (Canada or outside 
Canada). The numbers and percent-
ages of residents who had observed 
or performed the procedures, level 
of confidence and future plans to 
perform the procedure were tabu-
lated. The procedures that were per-
formed more and less frequently, as 
well as resident’s self-reported confi-
dence level, were analyzed by gender 
and program track (urban or rural). 
We grouped some response options 
for ease of analysis. The frequen-
cy of performance was grouped as 
none, few (1 to 4 times), and many 
(≥5 times). Similarly, confidence lev-
els were grouped as no confidence 
(1), little confidence (2-3), and high 
confidence (4-5). Chi-square testing 
was used to compare proportions and 
study the relationship between di-
chotomous and categorical variables. 
We performed these tests for each 
procedure. For comparisons of aver-
age number of procedures residents 
performed and plan to practice, be-
tween groups of residents (gender 
and program track), we performed 
independent t-tests and Brown-For-
sythe tests of means when the ho-
mogeneity of variances assumption 
required for the t-test was not met. 
Probability values less than 0.05 
were considered to be statistically 
significant. We chose not to perform 
corrections for multiple comparisons 
as this is an exploration of potential 
differences between groups of resi-
dents.

Results
A total of 146 early PGY1 residents 
to the two FM programs in Alber-
ta in July 2015 completed the sur-
vey (response rate 82%). Of these, 
92 (63%) were from the Univer-
sity of Calgary and 54 (37%) were 
from the University of Alberta; 123 
residents (84%) were in the urban 
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tracks, and 23 (16%) in the rural 
streams of the programs. Sixty-two 
(42%) respondents were male, 78 
(53%) were female, and 6 (4%) chose 

not to disclose. Canadian graduates 
(CMGs) accounted for 133 (91%) 
residents, and 13 (9%) were inter-
national graduates (IMGs). Table 1 

summarizes further characteristics 
of the participants by each residen-
cy program. 

Table 1: Demographic Profile of Respondents (n=146)

Demographic Profile

University of 
Alberta Residency 

Program, n (%)

University of 
Calgary Residency 

Program, n (%) All, n (%)

Program intake 2015-2016

   Urban program 63 (76) 79 (84) 142 (80)

   Rural Program 20 (24) 15 (16) 35 (20)

   Total 83 (100) 94 (100) 177 (100)

Survey Respondents 54 (65) 92 (98) 146 (82)

Program track*

   Urban 45 (83) 78 (85) 123 (84)

   Rural 9 (17) 14 (15) 23 (16)

Gender*

   Urban program

              Male 18 (40) 33 (42) 51 (41)

              Female 24 (53) 43 (55) 67 (55)

              Did not disclose 3 (7) 2 (3) 5 (4)

   Rural program

              Male 4 (44) 7 (50) 11 (48)

              Female 5 (56) 6 (43) 11 (48)

              Did not disclose 0 (0) 1 (7) 1 (4)

Age (yrs)*, **

   Urban program

              20-24  5 (11) 3  (4) 8  (7)

              25-29 25 (56) 53 (68) 78 (63)

              30-34 4  (9) 10 (13) 14 (11)

                 ≥35 2  (4)  9  (11)          11 (9)

             Did not disclose 9 (20) 3  (4)  12 (10)

   Rural program

              20-24 0   (0) 0  (0)  0 (0)

              25-29   9 (100) 11 (79) 20 (87)

              30-34 0   (0)  2 (14)  2 (9)

                 ≥35 0   (0) 1  (7) 1 (4)

             Did not disclose 0   (0) 0  (0)           0 (0)

Training Location/Medical School*

   Urban program

              Canadian (CMG) 42 (93) 68 (87) 110 (89)

              International (IMG) 3 (7) 10 (13) 13 (11)

   Rural program

              Canadian (CMG) 9 (100) 14 (100) 23 (100)

              International (IMG) 0 (0) 0 (0) 0 (0)

* Divisor=number of respondents.
** Range, Mean±SD: University of Alberta (24-50, 27.7±4.59); University of Calgary (23-43, 28.6±4.50; All (23-50, 28.3±4.53).
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Sixty-nine medical procedures 
were evaluated in this survey. The 
proportions of residents who report-
ed having observed and/or assisted 
in performing each procedure dur-
ing medical school, previous perfor-
mance, and plan to practice specific 
procedures during independent prac-
tice are shown in Table 2. Of the 69 
procedures, 15 (21.7%) had been pre-
viously performed at least five times 
by at least 50% of the residents. 
Only five procedures were rated by 
80% or more of the residents as “be-
ing able to perform independently 
or to teach to others”: simple suture, 
infiltration of local anesthetic, intra-
muscular injection, cryotherapy of 
skin lesions and Pap smear. More 
than half of the residents identi-
fied 16 procedures as “able to per-
form procedures independently or 
to teach them to others”. The mean 
number of procedures residents felt 
highly confident with (“can perform 
independently or can teach to oth-
ers”) was not statistically different 
between males (21.65±11.14) and fe-
males (18.56±9.07). Rural residents 
felt confident with more procedures 
(27.39±8.28 for rural, 18.53±9.78 
for urban; P<0.001; Table 3). Fe-
male residents were more confident 
than males only in performing Pap 
tests (P<0.01; Table 4), while male 
residents were more confident with 
10 procedures: wound debridement, 
shave biopsy, digital block, instilling 
fluorescein, removal of foreign body 
from cornea or conjunctiva, removal 
of foreign body from nose, reduction 
of dislocated radial head, reduction 
of dislocated shoulder, endotracheal 
intubation, and infant peripheral ve-
nous access (P values < 0.05).

No significant difference was 
found for the mean number of pro-
cedures incoming male (53.61±10.74) 
and female (50.72±12.83) residents 
were planning to perform in their fu-
ture independent practice (Table 3). 
However, more female residents than 
male residents indicated intention 
to perform diaphragm fitting inser-
tion and endometrial biopsy (P val-
ues <0.05). More male residents than 
female residents reported intention 

to perform eight procedures: release 
of subungual hematoma, reduction of 
dislocated shoulder, removal of cor-
neal or conjunctiva foreign body, pare 
skin callus, bag and mask ventila-
tion, cardiac defibrillation, venipunc-
ture and peripheral intravenous line 
placement for adults (P values<0.05, 
Table 4).

When analyzed independently, a 
larger proportion of incoming rural 
residents reported they were confi-
dent in 21 procedures than their ur-
ban colleagues (Table 5). Incoming 
rural residents also indicated that 
they plan to practice more proce-
dures in the future than did their 
urban resident colleagues (mean 
59.91 vs 50.23, P<0.001, Table 3). 
There were 22 procedures that in-
coming rural residents were more 
likely to intend to include in their fu-
ture practice (P values < 0.05, Table 
5). These included the resuscitation 
procedures: oral airway insertion, 
bag-and-mask ventilation, endotra-
cheal intubation and cardiac defi-
brillation.

Discussion
Residency programs traditionally as-
sume that incoming residents have 
had some training in common pro-
cedures before residency,15 however, 
only a small fraction (15 out of 69) 
of the surveyed procedures had been 
performed more than five times by 
at least half of the incoming resi-
dents. Furthermore, the majority of 
incoming resident had high levels of 
confidence for only five procedures. 
Compared to incoming urban pro-
gram residents, incoming rural pro-
gram residents reported having more 
procedural training, and feeling more 
confident to perform a larger array 
of procedures. Further, incoming ru-
ral residents reported planning to 
perform more procedures in their fu-
ture practice than did their urban 
counterparts. Male residents report-
ed a higher level of confidence than 
did female residents, and expected 
to perform more procedures, except 
for specific gynecological procedures.

Previous studies have shown that 
incoming residents’ self-reported 

lack of experience performing pro-
cedures contrasts with the level that 
is expected by program directors of 
residents entering FM residency pro-
grams.16 The low number of skills 
that residents in our study are confi-
dent to independently perform, espe-
cially those training at urban-based 
residency programs, suggests these 
incoming residents will require ad-
ditional training for the majority of 
core procedures to achieve sufficient 
levels of confidence and proficien-
cy.11-12 while residents with previous 
experience can benefit from higher-
level instruction to mastery level.13 
Our study also suggests that family 
medicine programs need to evaluate 
the procedural skills competencies 
of each incoming resident. Incoming 
residents who have had less expo-
sure to procedural training will need 
more comprehensive education dur-
ing their residency training. 

Previous data about medical stu-
dents entering family medicine pro-
grams in Ontario in 2006 showed no 
difference in procedural training be-
tween residents starting training in 
urban or rural streams of the pro-
gram.27  Our contrasting finding may 
be attributed to the recent differenti-
ation of rural tracks, through efforts 
of several programs in Canada to 
expose students to more rural rota-
tions or assigning a substantial part 
of their training in rural settings, 
for example Rural Longitudinal In-
tegrated Community Clerkships,30 
where students spend 9 months of 
their training in a specific rural lo-
cation. 

The finding that incoming rural 
residents plan to perform more pro-
cedures in the future compared with 
urban residents is similar to earlier 
findings in the literature.25,26 This 
could be attributed to previous expo-
sure to rural training, but also to in-
coming rural residents seeking such 
procedural training during medical 
school due to knowing what is re-
quired for such practice from their 
rural origin, or personal motivation.

Previous studies24 found simi-
lar differences in procedural expe-
rience between genders. Specific 
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training and motivational opportuni-
ties should be offered to female resi-
dents to learn and gain comfort with 
a wide variety of procedures. Male 
residents may need more practice in 
gynecological procedures. 

Just over half of the surveyed res-
idents had attended medical school 
in Alberta. The remaining residents 
who responded to the survey had at-
tended a variety of medical schools 
across Canada, and a few were in-
ternational medical graduates. Giv-
en the great variation of represented 
medical schools, there were too few 
residents from each medical school 
to perform meaningful comparative 
analysis. 

As FM residency training in Can-
ada provides only 2 years to learn a 
large number of procedures, these 
results demonstrate the need for 
programs to develop efficient ap-
proaches for such training. This im-
plies a pedagogical framework and 
careful schedule of activities1,31,32 pri-
oritized on community needs, resi-
dent preference, and intentions to 
practice. Teaching interventions 
such as providing reading materi-
als, online instructional modules, vid-
eo training, and classroom teaching 

can reinforce the cognitive compo-
nent of training.33-37 Structured simu-
lation workshops, procedure clinics, 
and selected procedural rotations in 
surgical services can provide psycho-
motor skills.31,38,39 Finally, activities 
combining standardized patient and 
simulators can reinforce the patient-
centered approach to undertaking 
procedures.40 

Limitations
The data obtained from residents 
were self-reported, and it is pos-
sible that participants could have 
erred in their estimates of the num-
ber of procedures performed and/or 
their confidence to perform these 
procedures independently. We were 
unable to include validation or reli-
ability assessment. Data collection 
from residents in the rural tracks 
of the programs occurred later than 
from urban residents. This difference 
could have affected the perception of 
confidence and the exposure to pro-
cedures among the rural residents at 
the University of Alberta, although 
the residents were specifically asked 
to rate the levels before residency. 
Furthermore, the response rate from 
rural residents was much lower than 

from urban residents, increasing the 
possibility of a response bias. The 
residents could have become fatigued 
with the long questionnaire and the 
responses at the end of the survey 
could have become more arbitrary. 
The statistical tests per procedure 
were meant to highlight the proce-
dures in which groups may have po-
tential differences. As we conducted 
the tests multiple times, some statis-
tically significant results we found 
may have occurred by chance.

Conclusions
Family medicine residency programs 
can benefit from information con-
cerning the knowledge and levels of 
skill training in procedures that resi-
dents bring into residency. This data 
can provide a basis for curricular de-
sign, guide implementation of teach-
ing activities and assist allocation of 
resources. Limited prior procedur-
al skills training and performance 
among incoming residents highlight 
the need for FM programs to develop 
teaching interventions to help each 
resident achieve competence in skills 
necessary for practice. 

Table 2: List of Procedures by Number of Times Observed or Assisted, Number of Times 
Performed, Confidence to Perform, and Plan to Perform in Future Practice

Procedure Name

Observed/ 
Assisted 
(n=146), 
No. (%)

Not 
Observed/ 
Assisted 
(n=146), 
No. (%)

Performed Previously (n=146)

Perform 
Independently 

/Teach to 
Others* 
(n=146), 
No. (%)

Plan to Practice 
in Future 
(n=146), 
No. (%)

Never, 
No. (%)

Few (1-
4) Times, 
No. (%)

Many (≥5) 
Times, 
No. (%)

Integumentary 
Procedures   

Abscess incision and 
drainage 135 (92) 11 (8) 51 (35) 71 (49) 24 (16) 48 (33) 132 (92)

Wound debridement 109 (75) 37 (25) 85 (58) 36 (25) 25 (17) 31 (21) 106 (75)

Insertion of sutures: 
simple 142 (99) 2 (1) 3 (2) 6 (4) 137 (94) 135 (93) 142 (99)

Insertion of sutures: 
mattress 133 (92) 12 (8) 28 (19) 62 (43) 56 (38) 95 (66) 119 (84)

Insertion of sutures: 
subcuticular 141 (97) 4 (3) 17 (12) 31 (21) 98 (67) 88 (61) 124 (86)

Laceration repair: 
suture and gluing 136 (94) 9 (6) 20 (14) 38 (26) 88 (60) 103 (72) 140 (97)

Skin biopsy: shave 102 (71) 42 (29) 75 (51) 49 (34) 22 (15) 44 (31) 137 (95)

(continued on next page)
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Procedure Name

Observed/ 
Assisted 
(n=146), 
No. (%)

Not 
Observed/ 
Assisted 
(n=146), 
No. (%)

Performed Previously (n=146) Perform 
Independently 

/Teach to 
Others* 
(n=146), 
No. (%)

Plan to Practice 
in Future 
(n=146), 
No. (%)

Never, 
No. (%)

Few (1-
4) Times, 
No. (%)

Many (≥5) 
Times, 
No. (%)

Skin biopsy: excision 130 (92) 12 (8) 44 (30) 60 (41) 42 (29) 52 (36) 139 (97)

Excision of dermal 
lesions 117 (82) 25 (18) 59 (40) 53 (36) 34 (23) 40 (28) 132 (92)

Cryotherapy of skin 
lesions 137 (96) 6 (4) 15 (10) 24 (16) 107 (73) 119 (83) 139 (97)

Electrocautery of 
skin lesions 81 (57) 62 (43) 93 (64) 36 (25) 17 (12) 21 (15) 91 (64)

Skin scraping 
for fungus 
determination

88 (61) 56 (39) 86 (59) 51 (35) 9 (6) 43 (30) 132 (92)

Use of Wood’s lamp 51 (35) 93 (65) 121 (83) 21 (14) 4 (3) 12 (8) 88 (63)

Release subungual 
hematoma 56 (39) 88 (61) 116 (80) 25 (17) 4 (3) 21 (15) 100 (71)

Drainage acute 
paronychia 50 (35) 94 (65) 115 (79) 27 (19) 4 (3) 9 (6) 109 (78)

Partial toenail 
removal 83 (58) 61 (42) 105 (72) 33 (23) 8 (6) 18 (13) 110 (77)

Wedge excision for 
ingrown toenail 81 (56) 63 (44) 112 (77) 27 (19) 7 (5) 12 (9) 109 (77)

Removal of foreign 
body (ex. splinter) 108 (74) 38 (26) 59 (40) 68 (46) 20 (14) 43 (30) 139 (95)

Pare skin callus 82 (57) 62 (43) 79 (55) 45 (31) 21 (15) 42 (30) 122 (86)

Total 2,090 (73) 792 (27) 1,317 
(45) 832 (29) 770 (27) 1,049 (37) 2,451 (86)

Local Anestheic 
Procedures

Infiltration of local 
anesthetic 141 (99) 1 (1) 7 (5) 11 (8) 128 (88) 129 (89) 145 (100)

Digital block in 
finger or toe 128 (91) 13 (9) 37 (25) 48 (33) 61 (42) 68 (48) 127 (91)

Total 269 (95) 14 (5) 44 (15) 59 (20) 189 (65) 197 (68) 272 (95)

Eye Procedures  

Instillation of 
fluorescein 121 (84) 23 (16) 35 (24) 43 (30) 68 (47) 82 (57) 118 (82)

Slit lamp 
examination 120 (84) 23 (16) 35 (24) 50 (34) 61 (42) 38 (26) 96 (68)

Removal of corneal 
or conjunctival 
foreign body

88 (61) 57 (39) 93 (64) 39 (27) 14 (10) 21 (15) 101 (71)

Application of eye 
patch 52 (36) 92 (64) 116 (80) 24 (16) 6 (4) 19 (13) 119 (83)

Total 381 (66) 195 (34) 279 (48) 156 (27) 149 (26) 160 (28) 434 (76)

(Table 2, continued)

(continued on next page)
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Procedure Name

Observed/ 
Assisted 
(n=146), 
No. (%)

Not 
Observed/ 
Assisted 
(n=146), 
No. (%)

Performed Previously (n=146) Perform 
Independently 

/Teach to 
Others* 
(n=146), 
No. (%)

Plan to Practice 
in Future 
(n=146), 
No. (%)

Never, 
No. (%)

Few (1-
4) Times, 
No. (%)

Many (≥5) 
Times, 
No. (%)

Removal of cerumen 134 (92) 12 (8) 23 (16) 52 (36) 71 (49) 104 (72) 138 (95)

Removal of foreign 
body (ear) 80 (55) 66 (45) 100 (69) 32 (22) 14 (10) 28 (20) 135 (94)

Total 214 (73) 78 (27) 123 (42) 84 (29) 85 (29) 132 (46) 273 (94)

Nose Procedures  

Removal of foreign 
body (nose) 53 (37) 92 (63) 122 (84) 19 (13) 5 (3) 15 (11) 129 (90)

Cautery for anterior 
epistaxis 72 (50) 73 (50) 99 (68) 39 (27) 8 (6) 21 (15) 107 (74)

Anterior nasal 
packing 106 (73) 40 (27) 79 (54) 56 (38) 11 (8) 16 (11) 125 (87)

Total 231 (53) 205 (47) 300 (69) 114 (26) 24 (6) 52 (12) 361 (84)

Gastrointestinal 
Procedures   

Nasogastric tube 
insertion 129 (88) 17 (12) 42 (29) 83 (57) 21 (14) 31 (22) 81 (57)

Fecal occult blood 
testing 127 (89) 16 (11) 36 (25) 41 (28) 69 (47) 97 (69) 110 (78)

Anoscopy/
proctoscopy 54 (37) 91 (63) 130 (89) 14 (10) 2 (1) 3 (2) 41 (29)

Incise, drain 
thrombosed external 
hemorrhoid 

53 (37) 91 (63) 124 (85) 20 (14) 2 (1) 5 (4) 58 (41)

Total 363 (63) 215 (37) 332 (57) 158 (27) 94 (16) 136 (24) 290 (51)

Genitourinary & 
Women’s Health 

Procedures

Placement of 
transurethral 
catheter

138 (95) 7 (5) 23 (16) 42 (29) 81 (56) 81 (57) 82 (57)

Cryotherapy or 
chemical therapy 
genital warts 

77 (54) 66 (46) 100 (69) 25 (17) 21 (14) 31 (22) 118 (84)

Aspirate breast cyst 38 (26) 106 (74) 138 (95) 7 (5) 1 (1) 3 (2) 69 (49)

Pap smear 144 (100) 0 (0) 8 (6) 20 (14) 118 (81) 115 (81) 141 (100)

Diaphragm fitting 
and insertion 30 (21) 114 (79) 137 (94) 6 (4) 3 (2) 2 (1) 62 (45)

Insertion of 
intrauterine device 128 (88) 17 (12) 79 (55) 50 (35) 16 (11) 11 (8) 124 (85)

Endometrial 
aspiration biopsy 112 (78) 32 (22) 86 (59) 48 (33) 12 (8) 13 (9) 100 (70)

Total 667 (66) 342 (34) 571 (57) 198 (20) 252 (25) 256 (26) 696 (70)

(Table 2, continued)

(continued on next page)
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Procedure Name

Observed/ 
Assisted 
(n=146), 
No. (%)

Not 
Observed/ 
Assisted 
(n=146), 
No. (%)

Performed Previously (n=146) Perform 
Independently 

/Teach to 
Others* 
(n=146), 
No. (%)

Plan to Practice 
in Future 
(n=146), 
No. (%)

Never, 
No. (%)

Few (1-
4) Times, 
No. (%)

Many (≥5) 
Times, 
No. (%)

Normal vaginal 
delivery 144 (99) 1 (1) 16 (11) 35 (24) 95 (65) 33 (23) 77 (53)

Episiotomy and 
repair 125 (86) 21 (14) 81 (56) 45 (31) 20 (14) 6 (4) 69 (48)

Artificial rupture of 
membranes 135 (92) 11 (8) 76 (52) 51 (35) 18 (12) 26 (18) 77 (53)

Total 404 (92) 33 (8) 173 (40) 131 (30) 133 (31) 65 (15) 223 (51)

Musculoskeletal 
Procedures

Splinting of injured 
extremities 128 (88) 18 (12) 44 (30) 55 (38) 47 (32) 27 (19) 128 (89)

Application of sling-
upper extremity 126 (87) 19 (13) 56 (38) 60 (41) 30 (21) 38 (26) 128 (88)

Reduction-dislocated 
finger 81 (55) 65 (45) 94 (65) 42 (29) 9 (6) 12 (9) 118 (83)

Reduction-dislocated 
radial head (pulled 
elbow)

78 (54) 66 (46) 101 (69) 43 (30) 2 (1) 21 (15) 99 (70)

Reduction-dislocated 
shoulder 108 (75) 36 (25) 80 (55) 54 (37) 12 (8) 16 (11) 104 (74)

Application of 
forearm cast 126 (88) 18 (13) 39 (27) 74 (51) 33 (23) 25 (17) 108 (75)

Application of ulnar 
gutter splint 85 (59) 58 (41) 78 (53) 49 (34) 19 (13) 17 (12) 98 (70)

Application of 
below-knee cast 99 (68) 46 (32) 81 (56) 56 (38) 9 (6) 6 (4) 96 (68)

Aspiration and 
injection - knee joint 129 (89) 16 (11) 56 (38) 63 (43) 27 (19) 25 (17) 131 (92)

Injection of lateral 
epicondyle (tennis 
elbow) 

49 (34) 96 (66) 128 (88) 17 (12) 1 (1) 5 (4) 120 (85)

Aspiration and 
injection of bursae 79 (55) 65 (45) 108 (74) 34 (23) 4 (3) 8 (6) 126 (88)

Total 1,265 (67) 616 (33) 1,045 
(55) 641 (34) 211 (11) 219 (12) 1,480 (80)

Resuscitation 
Procedures

Oral airway 
insertion 136 (94) 8 (6) 25 (17) 44 (30) 77 (53) 63 (43) 82 (57)

Bag-and-mask 
ventilation 141 (99) 2 (1) 18 (12) 30 (21) 98 (67) 82 (57) 88 (61)

Endotracheal 
intubation 136 (94) 8 (6) 29 (20) 32 (22) 85 (58) 25 (17) 73 (51)

Cardiac 
defibrillation 127 (88) 17 (12) 87 (60) 47 (32) 12 (8) 18 (13) 81 (57)

Total 540 (94) 35 (6) 159 (28) 153 (27) 272 (47) 188 (33) 324 (56)

(continued on next page)

(Table 2, continued)
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(Table 2, continued)

Procedure Name

Observed/ 
Assisted 
(n=146), 
No. (%)

Not 
Observed/ 
Assisted 
(n=146), 
No. (%)

Performed Previously (n=146) Perform 
Independently 

/Teach to 
Others* 
(n=146), 
No. (%)

Plan to Practice 
in Future 
(n=146), 
No. (%)

Never, 
No. (%)

Few (1-
4) Times, 
No. (%)

Many (≥5) 
Times, 
No. (%)

Intramuscular 
injection 144 (99) 1 (1) 7 (5) 17 (12) 122 (84) 125 (86) 145 (99)

Subcutaneous 
injection 138 (95) 7 (5) 17 (12) 30 (21) 99 (68) 108 (75) 146 (100)

Intradermal 
injection 103 (72) 41 (28) 73 (50) 40 (27) 33 (23) 45 (31) 128 (90)

Venipuncture 123 (86) 20 (14) 46 (32) 27 (19) 73 (50) 51 (35) 81 (58)

Peripheral 
intravenous line 
(adult and child)

140 (99) 2 (1) 16 (11) 25 (17) 105 (72) 67 (47) 91 (63)

Peripheral venous 
access - infant 82 (57) 62 (43) 123 (84) 12 (8) 11 (8) 11 (8) 68 (48)

Adult lumbar 
puncture 133 (92) 11 (8) 70 (48) 61 (42) 14 (10) 14 (10) 74 (51)

Total 863 (86) 144 (14) 352 (35) 212 (21) 457 (45) 421 (42) 733 (73)

* Confidence level scale (1=none, 2=minimal, 3=need supervision, 4=can do independently, 5=can teach to others).

Table 3: Average Number of Procedures (Mean±SD) Residents Performed and Plan to Practice

Groups

No. of 
Procedures 

Never Performed

No. of 
Procedures 
Performed 
1-4 Times

No. of 
Procedures 
Performed 
≥5 Times

No. of 
Procedures 

With No 
Confidence*

No. of 
Procedures 
With High 

Confidence*

No. of 
Procedures 
Planned to 
Practice Total N

Sex              

   Male 30.76±10.87 18.50±6.65 19.74±10.25 12.55±12.62 21.65±11.14 53.61±10.74 62

   Female 33.04±11.60 18.62±7.05 17.28±8.36 15.17±12.77 18.56±9.07 50.72±12.83 78

   P value 0.237** 0.922** 0.120** 0.228** 0.081*** 0.157**

Program Track

   Urban 34.02±10.68 18.02±6.65 16.97±8.62 15.28±12.97 18.53±9.78 50.23±11.85 123

   Rural 21.78±9.66 21.43±6.99 25.57±10.32 6.57±8.00 27.39±8.28 59.91±10.29 23

   P value <0.001** 0.026** <0.001** <0.001*** <0.001** <0.001***

Overall 32.09±11.41 18.55±6.80 18.32±9.41 13.91±12.70 19.92±10.07 51.75±12.12

* Confidence level scale (1=none, 2=minimal, 3=need supervision, 4=can do independently, 5=can teach to others); high confidence (4=can do 
independently or 5=can teach to others).

** Independent samples t-test where homogeneity of variance assumption was met (P<0.05=significant).

*** Brown-Forsythe test where homogeneity of variance assumption was not met (P<0.05=significant).
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Table 4: Comparison of Male and Female Residents (Statistically Significant Values)

Procedure Name

Can Do Independently/
Teach to Others Plan to Practice in the Future

Male 
(n=62),

n (%)

Female 
(n=78), 
n (%)

P Value*
Male 

(n=62),

n (%)

Female 
(n=78), 
n (%)

P Value*

Wound debridement 18 (30) 11 (14) 0.035 46 (78) 57 (74) 0.688

Skin biopsy: shave 25 (42) 16 (21) 0.014 57 (93) 74 (96) 0.699

Release subungual hematoma 10 (17) 10 (13) 0.630 49 (83) 47 (63) 0.012

Pare skin callus 17 (29) 22 (29) 1.000 57 (95) 61 (80) 0.020

Local anesthetic procedures   

Digital block in finger or toe 35 (58) 31 (40) 0.040 55 (93) 67 (88) 0.389

Eye Procedures  

Instillation of fluorescein 41 (68) 38 (49) 0.025 54 (87) 61 (79) 0.264

Removal of corneal or conjunctival foreign 
body 13 (22) 6 (8) 0.025 49 (80) 48 (63) 0.037

Nose Procedures

Removal of foreign body (nose) 11 (18) 4 (5) 0.026 56 (92) 68 (88) 0.579

Genitourinary & Women’s Health Procedures   

Pap smear 40 (67) 69 (91) 0.001 60 (100) 75 (100)  

Diaphragm fitting and insertion 2 (3) 0 (0) 0.196 20 (33) 40 (55) 0.015

Endometrial aspiration biopsy 4 (7) 9 (12) 0.388 37 (61) 60 (80) 0.021

Musculoskeletal Procedures    

Reduction-dislocated radial head (pulled 
elbow) 14 (23) 7 (9) 0.031 47 (77) 48 (64) 0.133

Reduction-dislocated shoulder 12 (20) 4 (5) 0.014 51 (84) 50 (67) 0.030

Resuscitation Procedures   

Bag-and-mask ventilation 38 (62) 41 (53) 0.304 44 (71) 41 (53) 0.037

Endotracheal intubation 16 (26) 8 (10) 0.023 36 (58) 36 (48) 0.303

Cardiac defibrillation 9 (15) 8 (10) 0.449 42 (68) 37 (49) 0.037

Injections and Cannulations Procedures   

Venipuncture 25 (41) 24 (31) 0.283 43 (71) 36 (49) 0.014

Peripheral intravenous line (adult and child) 30 (49) 34 (45) 0.611 46 (74) 43 (57) 0.034

Peripheral venous access - infant 10 (17) 1 (1) 0.002 33 (53) 33 (44) 0.307

* Fisher’s exact test (two-tailed probability); P values <0.05 are significant.

Table 5: Comparison of Residents in Urban and Rural Program Tracks (Statistically Significant Values)

Procedure Name

Can Do Independently/
Teach to Others Plan to Practice in the Future

Urban 
(n=123), 

n (%)

Rural 
(n=23), 
n (%)

P Value*
Urban 

(n=23), 
n (%)

Rural 
(n=23), 
n (%)

P Value*

Integumentary Procedures

Skin biopsy: punch 54 (45) 19 (83) 0.001 119 (99) 22 (100) 1.000

Cryotherapy of skin lesions 96 (79) 23 (100) 0.014 116 (96) 23 (100) 1.000

Release subungual hematoma 12 (10) 9 (41) 0.001 80 (68) 20 (91) 0.038

Drainage acute paronychia 7 (6) 2 (10) 0.623 88 (75) 21 (96) 0.046

(continued on next page)
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Procedure Name

Can Do Independently/
Teach to Others Plan to Practice in the Future

Urban 
(n=123), 

n (%)

Rural 
(n=23), 
n (%)

P Value*
Urban 

(n=23), 
n (%)

Rural 
(n=23), 
n (%)

P Value*

Removal of foreign body (ex. splinter) 31 (26) 12 (52) 0.023 117 (5) 22 (96) 1.000

Local Anesthetic Procedures

Digital block in finger or toe 52 (43) 16 (73) 0.011 107 (91) 20 (91) 1.000

Eye Procedures

Instillation of fluorescein 62 (51) 20 (87) 0.001 96 (79) 22 (96) 0.077

Slit lamp examination 28 (23) 10 (44) 0.068 75 (63) 21 (91) 0.007

Removal of corneal or conjunctival foreign body 14 (12) 7 (32) 0.022 81 (67) 20 (91) 0.023

Nose Procedures

Cautery for anterior epistaxis 13 (11) 8 (35) 0.007 85 (70) 22 (96) 0.009

Anterior nasal packing 10 (8) 6 (27) 0.020 104 (86) 21 (96) 0.308

Gastrointestinal Procedures

Nasogastric tube insertion 23 (19) 8 (35) 0.105 62 (52) 19 (83) 0.006

Fecal occult blood testing 77 (65) 20 (91) 0.013 91 (77) 19 (83) 0.784

Anoscopy/proctoscopy 1 (1) 2 (9) 0.068 27 (23) 14 (61) 0.001

Incise, drain thrombosed external hemorrhoid 3 (3) 2 (9) 0.185 44 (37) 14 (61) 0.040

Genitourinary & Women’s Health Procedures

Placement of transurethral catheter 68 (57) 13 (59) 1.000 60 (50) 22 (96) <0.001

Aspirate breast cyst 3 (3) 0 (0) 1.000 53 (45) 16 (70) 0.041

Musculoskeletal Procedures

Splinting of injured extremities 17 (14) 10 (44) 0.002 106 (88) 22 (96) 0.469

Application of sling-upper extremity 25 (21) 13 (57) 0.001 107 (88) 21 (91) 1.000

Reduction-dislocated radial head (pulled elbow) 16 (13) 5 (22) 0.335 77 (65) 22 (96) 0.002

Reduction-dislocated shoulder 10 (8) 6 (26) 0.024 83 (70) 21 (91) 0.039

Application of forearm cast 19 (16) 6 (26) 0.237 86 (71) 22 (96) 0.016

Application of ulnar gutter splint 11 (9) 6 (26) 0.034 77 (66) 21 (91) 0.013

Application of scaphoid cast 6 (5) 1 (4) 1.000 79 (65) 22 (96) 0.002

Application of below-knee cast 3 (3) 3 (13) 0.053 74 (62) 22 (96) 0.001

Aspiration and injection - knee joint 14 (12) 11 (48) <0.001 110 (91) 21 (96) 0.692

Aspiration and injection - shoulder joint 7 (6) 5 (22) 0.025 102 (84) 21 (91) 0.528

Oral airway insertion 47 (39) 16 (70) 0.010 61 (51) 21 (91) <0.001

Endotracheal intubation 17 (14) 8 (36) 0.027 52 (43) 21 (91) <0.001

Cardiac defibrillation 16 (13) 2 (9) 1.000 60 (50) 21 (91) <0.001

Injections and Cannulations Procedures

Peripheral intravenous line (adult and child) 51 (42) 16 (73) 0.010 74 (61) 17 (77) 0.157

Peripheral venous access - infant 9 (8) 2 (9) 0.680 53 (44) 15 (68) 0.040

Adult lumbar puncture 9 (7) 5 (23) 0.041 53 (43) 21 (96) <0.001

* Fisher’s exact test (two-tailed probability); P values <0.05 are significant.

(Table 5, continued)
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