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a b s t r a c t

Background: Medical student procedural participation is increasingly limited, creating concerns over
poor preparation for internship. Inadequate experiences may also compromise patient safety. This study
explores variances in procedural entrustment of medical students between core clerkships during the
first clinical year.
Methods: Students completing their first clinical year were surveyed on procedure participation. Holistic
entrustment decisions are complex, thus participation was used as an objective proxy for entrustment.
Results: 138 students responded (66% response rate); 89% (123/138) wished they had performed more
procedures. Students had higher participation rates during procedural clerkships (surgery, obstetrics/
gynecology). Entrustment was highest during surgery, and lowest during pediatrics. Surgery gave sta-
tistically significantly higher entrustment for subcuticular suturing (compared to obstetrics/gynecology)
and nasogastric tube removal (compared to internal medicine). Entrustment was generally inversely
proportional to procedure complexity within each specialty.
Conclusions: Students encounter higher entrustment during procedural clerkships, especially surgery.
Targeted areas for increased procedural involvement can be identified in all specialties.

© 2020 Elsevier Inc. All rights reserved.
Introduction

Procedures are an integral component of all medical specialties
and student participation in them is an essential element of med-
ical education, contributing to confidence and technical skill
development. In both procedural and medical specialties, incoming
interns are expected early on to independently perform bedside
procedures.1,2 Procedural exposure and participation during med-
ical school is an important contributor to preparation for intern-
ship. Despite this, multiple studies have demonstrated that both
graduating medical students3 and program directors across spe-
cialties4,5 lack confidence in new doctors’ abilities to perform
procedural skills. To exacerbate the situation, over the past 25
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years, there has been a marginalization of medical students in all
aspects of patient care, including a substantial decline in medical
student participation in procedures.6,7

Ultimately, the decreased preparedness of medical students
has long-term implications on patient care and safety. While
reducing medical student active engagement with procedures
may appear to leverage patient safety, this perspective fails to
recognize the responsibility of physician educators to nurture
safe future practitioners. Since new residents are expected to
perform these procedures under indirect supervision in close
proximity to graduation, the greater number of procedures a
learner performs in a supervised environment, the less the risk
for adverse events.

The primary factor in a student’s participation in a procedure is
the supervisor’s entrustment decision.8 Entrustment is the act of
importing increasingly more trust and responsibility to the
learner9e11 granted through a complex decision making process
which integrates supervisor, student, task, environment, and rela-
tionship variables into the ultimate determination of whether to
entrust the learner with a given task.12e15 While mechanisms have
been generated to assess entrustment of residents, we were unable
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to identify an entrustment assessment for medical students.9 For
our study, the objective, measurable outcome of the decision to
trust a student e their participation e was used as a proxy for
student entrustment. The complexity of a procedure was also
assessed. This objective and, therefore, measurable component of
the task helps place procedures in perspective and facilitates
comparisons between specialties.

Numerous studies have explored the current paucity of pro-
cedure exposure and participation in medical school.3,6,16 However,
there is poor understanding of how entrustment relates to medical
student exposure and participation in procedures. This study
sought to understand the entrustment of third year medical stu-
dents with procedures across seven core clerkships. We hypothe-
sized that entrustment would be inversely proportional to
complexity and that entrustment between clerkships would be
similar when procedures were normalized by comparing partici-
pation at each complexity level. Our results highlight the differ-
ences between clerkships and areas to target increased
involvement.

Materials and methods

Study design

A preliminary survey was distributed to graduating (M4) med-
ical students to generate a list of procedures performed in the 7
core clerkships (family medicine, internal medicine, neurology,
obstetrics/gynecology e ob/gyn, pediatrics, psychiatry, surgery)
during the first clinical year (M3). Using purposeful sampling of
responses from 28 M4s a list of procedures was developed for each
clerkship. This list of procedures was incorporated into the final
survey, which was then validated by a small cohort of medical
students who had completed their core training.

The data collection survey (see Supplementary Table 1) was
developed to query M3 students for: 1) perceptions towards pro-
cedures generally; 2) procedures observed or performed; and 3)
procedures performed by clerkship. Descriptive data was collected
on a 5-point Likert scale. This electronic survey (Qualtrics, Provo,
UT) was distributed to 210 M3s at the University of Michigan
Medical School at the end of the academic year and completion of
the 7 core clerkships. Non-respondents received a maximum of 3
reminders. Survey responses remained confidential. Respondents
could participate in a drawing for a $50 Amazon gift card on an
optional form available at the end of the survey. The study received
IRB review and was considered exempt.

Three variables were collected/constructed for each procedure:
1) exposure rate; 2) participation rate; and 3) complexity. Exposure
rate (ER) was calculated as the percentage of students exposed (i.e.
answered as ‘observed’ or ‘performed’) from all students. Partici-
pation rate (PR) was calculated as the percentage of students that
participated in the procedure from those exposed. To facilitate
comparisons between clerkships and provide insight into each
specialty’s perceptions of a given procedure, clerkship directors
were asked to consult their leadership and form a consensus, rating
the “complexity” of procedures for their clerkship on a 10-point
scale with 1 being the least complex and 10 being the most com-
plex. All clerkship leaderships were given the same examples of
low, medium, and high complexity procedures. For clerkships with
responses from multiple directors, ratings were averaged.

Statistical analysis

Statistical analysis was performed using SPSS (IBM SPSS v22,
Armonk, NY). Descriptive statistics were reported as
mean ± standard deviation and categorical statistics as proportions.
Relationships among categorical variables were assessed via Chi-
square tests. Multiple comparisons between any two proportions
were assessed via the Marascuilo procedure.17 When comparisons
were made between multiple clerkships, only students that
observed or performed procedures in those clerkships were
included in statistical testing. Statistical significance was set with a
Type I error of a ¼ 0.05.

Results

Demographics

Of the 210 medical students, 138 responses were received
(response rate 65.7%). 46% of respondents were male and 54% were
female. 69% identified as White, 18% as Asian, 13% as Hispanic/
Latino, and 2% as Black/African American. This distribution is
similar to all matriculated students at the time of the survey.18

22% of respondents intended on applying to general surgery or a
surgical specialty (orthopedics, urology, plastics, etc.), 14% to in-
ternal medicine or a medical subspecialty, 10% to emergency
medicine, 9% to family medicine, 9% to pediatrics, 8% to ob/gyn, 7%
to anesthesia, 4% to medicine/pediatrics, 4% to neurology, and 2% to
psychiatry (Table 1). This distribution of interests is similar to
previous graduating classes from 2011 to 2016.19

Student attitudes towards procedures

Based on a 5-point Likert scale (1 e strongly agree to 5 e

strongly disagree), students reported they enjoyed performing
procedures (1.48 ± 0.85) with 90% of students responding affir-
matively. 89% of students wished they had performed more pro-
cedures (1.50 ± 0.83).

Entrustment with procedure participation

The participation rate of each queried procedure for each spe-
cialty was graphed by complexity level in Fig. 1. Entrustment
trended highest for surgery and lowest for pediatrics. Procedural
specialties (surgery and ob/gyn) trended higher than medical
specialties. Psychiatry was left out of this analysis, as therewas only
one procedure.

Procedure participation in surgery

Select procedural data from high, medium, and low complexity
tertiles of queried procedures for the surgery clerkship are rep-
resented in Fig. 2. While 25 procedures were queried, 12 proced-
ures were selected for representation in Fig. 2 as they reflect
variation in complexity, exposure rate, and participation rate of
the procedures. Notably, ER was 90% or more for 22 of 25 queried
procedures (10 of 12 presented in Fig. 2), including insertion of
nasogastric tubes, venipuncture, and making an opening incision;
PR was 90% or greater for 7 of 25 queried procedures (2 of 12
presented in Fig. 2) including subcuticular suturing and Foley
insertion.

Procedure participation in other clerkships

Procedural data of select queried procedures (again from high,
medium, and low complexity tertiles reflecting variation in expo-
sure and participation rates) for the other 6 core clerkships are
presented in Supplementary Figures 1-5. Table 2 shows procedures
for which there are statistically significant differences in partici-
pation rates between clerkships (all p < 0.05). Despite similar rates
of exposure, surgery gave higher entrustment with subcuticular



Table 1
Demographic and specialty interest.

DEMOGRAPHIC INFORMATION

ALL RESPONDENTS MEN WOMEN

138 46% (64) 54% (74)
White* 69% (94) 58% (37) 77% (57)
Black or African American 2% (3) 5% (3) 0% (0)
American Indian/Alaska Native 1% (1) 2% (1) 0% (0)
Asian 18% (24) 19% (12) 16% (12)
Native Hawaiian/Pacific Islander 1% (1) 2% (1) 0% (0)
Hispanic or Latino 13% (17) 16% (10) 9% (7)
Other 3% (4) 3% (2) 3% (2)
Prefer not to answer 7% (10) 9% (6) 5% (4)

SPECIALTY OF INTEREST

PROCEDURAL SPECIALTIES 47% (65) 53% (34) 42% (31)
Anesthesiology 7% (10) 11% (7) 4% (3)
Emergency Medicine 10% (14) 13% (8) 8% (6)
Obstetrics and Gynecology 8% (11) 3% (2) 12% (9)
Surgery or Surgical Subspecialty 22% (30) 27% (17) 18% (13)
MEDICAL SPECIALTIES 41% (57) 33% (21) 49% (36)
Family Medicine* 9% (12) 3% (2) 14% (10)
Internal Medicine or Subspecialty 14% (20) 19% (12) 11% (8)
Medicine-Pediatrics 4% (5) 5% (3) 3% (2)
Neurology 4% (5) 2% (1) 5% (4)
Pediatrics 9% (12) 3% (2) 14% (9)
Psychiatry 2% (3) 2% (1) 3% (2)
OTHER SPECIALTIES 12% (16) 14% (9) 9% (7)

*men v. women, p<.05.
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suturing than ob/gyn (96% versus 82%, p < 0.01). Surgery also
provided more entrustment with nasogastric tube removal
compared to internal medicine (86% versus 74%, p < 0.05) and
venipuncture compared to pediatrics (40% versus 15%, p < 0.05).

Entrustment for procedures most commonly associated with a
given specialty (e.g. pap smear/pelvic exams in ob/gyn; nasogastric
tubes in surgery) was highest when performed on that rotation. The
order of specialty rotation was not correlated to procedural
entrustment rate.
Fig. 1. Entrustment as Measured by Participation Rate for each Clerkship by Procedure Com
rate (PR) is graphed by complexity level for every procedure queried for each clerkship. Best
and nonprocedural (all others) clerkships. In general, surgery had the highest level of entru
Discussion

Our study corroborates previous findings of low student
participation/entrustment in procedures.1,6,16,20,21 Furthermore,
our study shows that medical students enjoy performing proced-
ures and wish they had increased participation. Contrary to our
hypothesis, it became apparent that procedural specialties (surgery
and ob/gyn) had increased entrustment with procedures at each
difficulty level.
plexityParticipation
-fit lines were generated for every clerkship as well as procedural (surgery and ob/gyn)
stment for each complexity level, while pediatrics had the lowest entrustment.



Fig. 2. Procedure Participation in the Surgery Clerkship
Selected procedure participation rates for the surgery clerkship are graphed by increasing procedure complexity (noted in parenthesis). Exposure rate is also noted within
parenthesis. Low complexity, high exposure procedures that currently have low participation rates, such as inserting a nasogastric tube, making an opening incision, or veni-
puncture are viable targets for increased student involvement. Procedures such as inserting a Foley catheter and subcuticular suturing should continue to have high student
participation.
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This study is the first to our knowledge to compare procedural
entrustment between clerkships/specialties. Furthermore, it is
unique in that it placed procedures within the context of their
complexity when querying participation. As expected, entrustment
was generally inversely related to procedure complexity when
compared to other procedures within that specialty (Fig.1). While it
might be expected that procedures with the same complexity level
might have similar entrustment rates across specialties, this was
not the case. Our study demonstrated that even at the same
complexity level, entrustment of students with procedures varied
across clerkships; procedural specialties e surgery and ob/gyn e

provided students with higher entrustment. Many procedures were
specialty specific, but a few procedures crossed specialties. Sub-
cuticular suturing was performed on both ob/gyn and surgery.
While surgery rated this skill as being a higher level of complexity
Table 2
Comparisons of procedure participation between clerkships.

Procedure Performed Family Medicine Internal Medicine

Biopsy 39%a 17%
Cryotherapy 85%a 79%b

Lumbar puncture - 15%d

NG tube removal - 74%
Pap smear 83%a 71%b

Pelvic exam 85%a 74%b

Interrupted sutures 62%e 33%e

Subcuticular suturing - -
Venipuncture - -

Marascuilo procedure, p < 0.05.
a Family medicine versus ob/gyn.
b Internal medicine versus ob/gyn.
c Ob/gyn versus pediatrics.
d Internal medicine versus neurology.
e Family medicine versus internal medicine.
(5 for surgery versus 3 for ob/gyn), they granted more entrustment
with the procedure. These differences in entrustment should
challenge clerkships to identify areas for increased participation
and also explore how other specialties are facilitating increased
involvement.

Over the past few decades, the marginalization of medical stu-
dents to “observerships”22 has compromised graduate preparation
and thus patient care. Billing, liability, efficiency pressures, and lack
of continuity with supervisors are only a few of many barriers23 to
students’ meaningful participation resulting in inadequate prepa-
ration for internship. With the national curricular shift to compe-
tency based medical education, underprepared graduates are no
longer an option. Procedures are risk-inherent components of pa-
tient care that require exposure and practice in a safe, supervised
environment to obtain proficiency. It is, therefore, imperative that
Neurology OB/Gyn Pediatrics Surgery

e 18%a 0% e

e 20% a,b,c 71%c e

42%d - 17% -
- - - 86%
- 96% a,b

- 99%a,b - -
- - 41% -
- 82% - 96%
- - 15% 40%
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entrustment with observation and direct supervision occur during
medical school, prior to internship. Ways to increase student
involvement need to be explored.

In our institution, surgery is the only clerkship with required
procedures collected on a self-reported checklist. Representative
comments from our study showed that students found this to be a
helpful tool to initiate opportunities for participation. Targets for
procedural checklists can be easily identified as low complexity,
high ER procedures (Fig. 2, Supplementary Figures 1-5). Examples
include arterial blood gas draws and nasogastric tube placement or
removal for internal medicine students; intrauterine device
removal for ob/gyn students; injection for pediatrics students; and
making an opening incision, nasogastric tube placement, or veni-
puncture for surgery students. Creating checklists for each clerk-
ship has been shown to be a simple mechanism to encourage
participation in more procedures.24 Simulation and rotations on
procedural teams (e.g. IV placement, preoperative procedures, in-
tubations) could also increase student involvement.

Our study has several limitations. Students surveyed were
within a single institution limiting the generalizability of our
findings. However, multiple other studies report similar in-
sufficiencies in student procedural experiences lending support to
the broader application of our results.4e6,16,20,25,26 While attempts
to minimize recall bias were made, students were asked to reflect
back on procedures of clerkships they had completed over an entire
academic year. We would expect that this would cause under-
reporting of procedures. While students will have further exposure
over the final clinical year, the timing of our study was deliberately
selected to explore procedural experiences across clerkships and
thus was performed closest to the completion of core rotations.
Comparable studies have queried students at the end of their M326

and M4 year6,25 and still found deficits in procedural experience.
Simulation, while promoted as a way to facilitate student partici-
pation,27 was not queried by our survey. This was due to limited
simulation requirements by clerkships at our institution and the
concern that including simulation would unnecessarily inflate
exposure and participation rates without requiring an entrustment
decision. Finally, some procedures queried were nonspecific and
open to interpretation (e.g. injection and biopsy).While this limited
precision of complexity designation for clerkship directors the
decision was made to keep the query broad to maximize the
number of procedures captured.

Future directions for the study include investigating attitudes
and cultures within specialties that may promote or inhibit student
participation. Analyzing student and supervisor perceptions of
entrustment theory factors in influencing student participationwill
help define the priorities of supervisor and trainee.12,28 Addition-
ally, it would be of interest to examine whether student entrust-
ment is influenced by factors such as gender, intended specialty, or
personality. Ultimately, the implications of greater student
entrustment on patient safety, as well as, other outcomes such as
knowledge examination scores and/or grades should be studied.
Conclusions

While medical students have been faced with decreased pro-
cedural entrustment, our study shows that surgery clerkships
provide students with the most opportunities. Areas for increased
student involvement should be identified and prioritized to facili-
tate graduate preparation for internship and optimize patient care.
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