Lehigh Valley Health Network
LVHN Scholarly Works

Department of Medicine

Procedural and interpretive skills of medical students:
experiences and attitudes of fourth-year students.

Edward H Wu
Lehigh Valley Health Network

D Michael Elnicki
Eric J Alper
James E Bost

Eugene C Corbett

See next page for additional authors

Follow this and additional works at: https://scholarlyworks.lvhn.org/medicine

6‘ Part of the Medicine and Health Sciences Commons

Published In/Presented At

Wu EH, Elnicki DM, Alper EJ, Bost JE, Corbett EC Jr, Fagan MJ, Mechaber AJ, Ogden PE, Sebastian JL,
Torre DM. Procedural and interpretive skills of medical students: experiences and attitudes of fourth-year
students. Acad Med. 2008 Oct;83(10 Suppl):S63-7. doi: 10.1097/ACM.0b013e318183c5a7.

This Article is brought to you for free and open access by LVHN Scholarly Works. It has been accepted for inclusion
in LVHN Scholarly Works by an authorized administrator. For more information, please contact
LibraryServices@Ivhn.org.


https://scholarlyworks.lvhn.org/
https://scholarlyworks.lvhn.org/medicine
https://scholarlyworks.lvhn.org/medicine?utm_source=scholarlyworks.lvhn.org%2Fmedicine%2F2188&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/648?utm_source=scholarlyworks.lvhn.org%2Fmedicine%2F2188&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:LibraryServices@lvhn.org

Authors

Edward H Wu, D Michael Elnicki, Eric J Alper, James E Bost, Eugene C Corbett, Mark J Fagan, Alex J
Mechaber, Paul E Ogden, James L Sebastian, and Dario M Torre

This article is available at LVHN Scholarly Works: https://scholarlyworks.lvhn.org/medicine/2188


https://scholarlyworks.lvhn.org/medicine/2188

Performance-Based Skills

Moderator: Lou Grosso, MEd
Discussant: Linnea S. Hauge, PhD

Procedural and Interpretive Skills of Medical
Students: Experiences and Attitudes of

Fourth-Year Students

Edward H. Wu, D. Michael Elnicki, Eric J. Alper, James E. Bost, Eugene C. Corbett, Jr,
Mark J. Fagan, Alex J. Mechaber, Paul E. Ogden, James L. Sebastian,

and Dario M. Torre

Background

Recent data do not exist regarding
fourth-year medical students’
performance of and attitudes toward
procedural and interpretive skills, and
how these differ from third-year
students’.

Method

Cross-sectional survey conducted in
February 2006 of 122 fourth-year
students from seven U.S. medical
schools, compared with their responses
in summer 2005. Students estimated
their cumulative performance of 22 skills

and reported self-confidence and
perceived importance using a five-point
Likert-type scale.

Results

The response rate was 79% (96/122). A
majority reported never having
performed cardioversion, thoracentesis,
cardiopulmonary resuscitation, blood
culture, purified protein derivative
placement, or paracentesis. One fifth of
students had never performed peripheral
intravenous catheter insertion,
phlebotomy, or arterial blood sampling.
Students reported increased cumulative

performance of 17 skills, increased self-
confidence in five skills, and decreased
perceived importance in three skills (two-
sided P < .05).

Conclusions

A majority of fourth-year medical
students still have never performed
important procedures, and a substantial
minority have not performed basic
procedures.

Acad Med. 2008;83(10 Suppl):563-S67.

At a time when outcome-oriented
clinical skill education is receiving
increased attention, medical educators
need to know on which skills to focus
their curricular efforts and resources. We
have previously shown that deficiencies
exist in students’ performance of
procedural skills. In 2005, we surveyed a
subset of medical students from the class
of 2006 at seven U.S. medical schools at
the end of their third-year clerkships.!
We asked about 22 distinct procedural
and interpretive skills as derived from the
Association of American Medical
Colleges (AAMC) Medical School
Objectives Project (MSOP) Report 12 and
a Clerkship Directors in Internal
Medicine (CDIM) members survey.>

We found that a majority of third-year
students had never performed important
procedures such as purified protein
derivative (PPD) placement, blood
culture, cardiopulmonary resuscitation

Correspondence: Edward H. Wu, MD, MS, Division
of General Internal Medicine, Lehigh Valley Hospital
& Health Network, 17th and Chew Streets, Room
6T22, Allentown, PA 18105; e-mail:
(edward_wu@post.harvard.edu).

(CPR), or lumbar puncture, and one
quarter had never performed basic
procedures such as peripheral
intravenous (IV) catheter insertion and
phlebotomy. Students felt it important to
achieve competence in performance
upon graduation for all skills surveyed,
and they had the lowest self-confidence
in those skills performed least frequently,
ifat all.

To help medical educators target skills for
the improvement of instruction and
development of curricula, we wished to
investigate how these same students’
experiences and attitudes changed in
their fourth year. We hypothesized that
students, during their fourth year
through advanced clerkships, would
perform more of some skills that they
had rarely performed through their third
year, but might still perform some skills
infrequently. This important information
would reveal procedures that graduating
students are less likely prepared to
perform as new interns. We sought to
identify skills that students overall
performed less frequently and had lower
self-confidence in performance, because
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these skills would warrant emphasis by
educators for increased student
experience.

Method

We developed a confidential, Internet-
based survey and asked students to report
their estimated performance frequency of
22 procedural and interpretive skills since
the beginning of medical school. We
asked students to use a five-point Likert-
type scale to report their self-confidence
in performing these skills in an
unsupervised setting (1 = “not at all
confident”; 5 = “very confident”) and
their perceived importance of being
competent in skill performance as
medical school graduates (1 = “not at all
important”; 5 = “very important”). The
skills included arterial blood sampling,
phlebotomy, peripheral IV catheter
insertion, blood culture performance,
throat culture performance, nasogastric
tube insertion, PPD placement,
Papanicolaou (Pap) smear performance,
lumbar puncture, paracentesis,
thoracentesis, urinalysis, urethral (Foley)
catheter insertion separately in males and
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females, CPR, cardioversion, suturing a
laceration, and interpretation of a chest
X-ray, electrocardiogram, Gram stain,
peripheral blood smear, and spirometry.
Before starting the survey, students
encountered a screen with definitions of
each procedure; this information was
developed via a consensus of the
investigators and was also accessible as a
pop-up screen during the survey.
Regarding frequency of performance, we
instructed students to exclude times
when a skill was performed for the
purpose of evaluation, during a written
exam, or on a model or mannequin. To
encourage participation in the survey,
each responding student was eligible for a
random drawing to receive one of four
$100 gift cards.

In February 2006, we surveyed 122
students from the class of 2006, near the
end of their fourth year. Students from
the Warren Alpert Medical School of
Brown University, the Medical College
of Wisconsin, Texas A&M Health Science
Center College of Medicine, the
University of Miami Miller School

of Medicine, the University of
Massachusetts Medical School, the
University of Pittsburgh School of
Medicine, and the University of Virginia
School of Medicine participated in the
study. These schools were invited to
participate because of their previous
involvement in multiinstitutional
medical education research. These
students were part of the original sample
of convenience of 171 students who had

completed the internal medicine
clerkship in each school’s last clerkship
block for academic year 20042005 and
who had responded to our first survey.
The students had given informed consent
before participation, and they provided
their first and last names and six-digit
dates of birth so that we could compare
their data in this follow-up survey. In
February 2006, a coinvestigator or his
representative at each institution
e-mailed students the Internet link to the
survey and asked for their participation.
Reminder e-mails were sent at two and
three weeks after the initial message. We
obtained demographic information from
each participant, including gender, age,
prior career if applicable, whether or not
a subinternship had been completed in

Table 1

Cumulative Performance, Self-Confidence, and Perceived Importance of
Procedural and Interpretive Skills Through the Third (M3) and Fourth (M4) Years

of Medical School

Arterial blood sampling

Thoracentesis

Urinalysis

5.1[6.6] 1.9

Two-sided P values less than .05 are boldfaced.

" The Wilcoxon matched-pairs signed-rank test was used to analyze the mean frequencies of skill performance
between M3 and M4 years because the data were not normally distributed.

Students reported self-confidence in performing a skill competently and unsupervised using a five-point Likert-
type scale, with 1 = “not at all confident” and 5 = “very confident.”

Students reported perceived importance of being competent in a skill as a medical school graduate using a five-
point Likert-type scale, with 1 = “not at all important” and 5 = “very important.”
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medicine, surgery, pediatrics, or “other”
fields, and anticipated residency
discipline. We collected data regarding
these last two items to assess the
generalizability of our sample.

Data were compared using paired ¢ test,
Wilcoxon matched-pairs signed-rank test
(for data not normally distributed), and
the McNemar test for two related
samples, with two-sided P values
reported for all tests. We chose to use
data only from those students who
responded to both surveys; consequently,
data reporting the experience of third-
year students from this analysis would
not necessarily exactly match with the
results of our previous study. The study
was performed with the expedited

approval of the institutional review board
(IRB) of the University of Pittsburgh and
the IRBs at the other participating
institutions. All analyses were performed
at the University of Pittsburgh using
STATA 9 (Stata Corp., College Station,
Texas). Funding for the study was
provided by the Shadyside Hospital
Foundation (Pittsburgh, Pennsylvania)
and the Data Center at the Center for
Research on Health Care at the
University of Pittsburgh (Pittsburgh,
Pennsylvania).

Results

The response rate was 79% (96/122).
Individual schools’ students comprised
13% to 22% of the total respondents.

Table 1

Continued

2.911.4]

3.101.2] .009

4310.8] 4.110.9] 12
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Mean age was 28 years, and 56% were
female. At least 97% of students completed
clerkships in medicine, surgery, pediatrics,
obstetrics—gynecology, psychiatry, and
family medicine. The most common
subinternships students reported
completing were medicine (46%) and
surgery (43%), with 19% of these
students completing both, but 29%
completing neither. Students also
reported completing subinternships in
pediatrics (19%) and “other” fields
(21%). The most common prior health-
care-related careers included paramedic
(9%) and phlebotomist (4%). The most
commonly anticipated residencies
included internal medicine (15%),
pediatrics (10%), obstetrics/gynecology
(10%), anesthesiology (8%), family
medicine (7%), and general surgery
(7%).

Table 1 shows the mean cumulative
performance of procedural and
interpretive skills through the fourth year
and the average increase from the third
year, the percentage of students each year
who reported never having performed
each skill, and the mean self-confidence
and perceived importance in each year.
Students had increased cumulative
performance in 17 skills through their
fourth year, but not in cardioversion,
thoracentesis, CPR, PPD placement, or
Gram stain interpretation. A majority of
fourth-year students reported never
having performed cardioversion,
thoracentesis, CPR, blood culture,

PPD placement, or paracentesis.
Approximately one fifth of fourth-year
students had not performed phlebotomy,
arterial blood sampling, or peripheral IV
catheter insertion. Compared with their
third-year responses, a significantly
smaller percentage of fourth-year
students reported never having
performed arterial blood sampling,
spirometry interpretation, lumbar
puncture, or paracentesis, though more
than 40% still reported never having
performed the last two skills.

Fourth-year students reported a mean
self-confidence of less than 3.0 for eight
skills. Compared with their third-year
responses, students’ self-confidence was
significantly increased for seven skills:
arterial blood sampling, peripheral IV
catheter insertion, nasogastric tube
insertion, lumbar puncture,
thoracentesis, CPR, and cardioversion,
even though a majority of students still
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had never performed the last three skills.
Fourth-year students’ perceived
importance of being competent in skill
performance as medical school graduates
was greater than 3.3 for all skills and
greater than 4.0 for 14 skills. However,
in comparing third- and fourth-year
responses, students’ perceived
importance actually significantly
decreased for lumbar puncture,
paracentesis, and thoracentesis. For no
skill did perceived importance
significantly increase.

Discussion

It seems that most, but not all, fourth-
year medical students are learning and
performing most skills as recommended
by CDIM members and the AAMC
MSOP Report I. However, a majority of
students still have never performed
several important procedures, and about
one fifth have not performed basic
procedures, such as phlebotomy or
peripheral IV catheter insertion. These
results were found in a student sample
that had a reasonable balance of students
having completed medical and surgical
subinternships and that had a relatively
even distribution of anticipated residency
disciplines.

The changes in students’ experiences and
attitudes are intriguing. Though students
estimated having cumulatively performed
a greater number of 17 procedures
through their fourth year as compared
with at the end of their third year, the
average increase in number performed
for each skill was less than 4 for 15 such
skills. It seems that the fourth year may
not add clinically significant procedural
experience. Statistical and clinical
significance are not necessarily the same.
Do the performance frequencies indicate
enough to achieve competency? One may
argue that the number of a particular
procedure performed to ensure
competency varies from student to
student, whereas others may feel that
such a number is irrelevant if the student
is unable to perform the procedure with
reasonable frequency later during
residency. Yet, even without performing
procedures, students may have a false
sense of confidence as they progress
through medical school, as we showed
that self-confidence actually increased
for procedural skills that a majority of
students did not perform, namely
thoracentesis, CPR, and cardioversion.
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Our findings are consistent with another
institution’s study of fourth-year students
during their medicine subinternship,
revealing that few students performed
basic procedures, and for lumbar
puncture, self-confidence did not
correlate with frequency of its
performance.* Another worrisome
finding was the decrease in perceived
importance for lumbar puncture,
paracentesis, and thoracentesis, three
procedures seldom performed by
students. The decrease could be explained
by a student’s thought that perhaps
opportunities for performing such
procedures will occur during residency,
not medical school. It is possible that
some students have fewer opportunities
to do particular procedures because they
are performed by support staff or because
residents have first priority in performing
them.

Our study had several limitations.

The list of skills we evaluated is not
comprehensive; for example, we did not
ask about arthrocentesis or airway
management. Students may have had
recall bias in estimating the number of
times they performed a particular
procedure. The perceived importance of
a procedure that a student had never
performed may not be accurate, as a
student would be guessing at future
significance. Students may have
misinterpreted the meaning of the skills
listed or not have read the definitions of
procedures that were provided at the
beginning of the survey. We could have
overestimated the average number of
procedural and interpretive skills
performed by all students at these
medical schools, because the students in
our study sample represented a highly
self-selected group who responded to two
sets of surveys, and they also may have
had more opportunity for procedures as
students in the last medicine clerkship
block for the academic year, when
residents were more experienced and
could provide supervision. Finally, we
surveyed students in February of their
fourth year, making it possible, though
unlikely, that they performed more
procedures during their final two to three
months of medical school after matching
for residency.

However, our study had several strengths
that should be noted. This was a
multiinstitutional study combining both
private and public medical schools, and,

to the best of our knowledge, it is the first
project to query students directly about
the skills listed in the AAMC MSOP
Report I and the CDIM members’ survey
and to follow students over time. In
comparing experiences and attitudes, we
resurveyed only those students who had
responded to our previous survey and
therefore were able to perform matched-
pairs comparisons. We provided
definitions of procedural and interpretive
skills that were arrived at by consensus in
order to minimize students’ potential
misunderstanding of a procedure’s details
or description.

In 2005, the AAMC Project on the
Clinical Education of Medical Students
published its Recommendations

for Clinical Skills Curricula for
Undergraduate Medical Education,’
which encompass a wide range of
procedural and interpretive skills and

are meant to be used as a resource for
improving the clinical skills education of
medical students. Medical educators now
must decide which procedural and
interpretive skills should be taught and
how best to do so. Though we have
identified procedures that few students
are performing, one question does arise:
do all students need to learn and perform
all skills? Though some educators may
say that doing so during medical school is
not required to become a competent
physician, others may argue that such
learning makes students more aware of
the indications and contraindications of
diagnostic tests and better prepared to
understand the experiences of their
patients. It is also important to recognize
that medical school may be the last
opportunity for students to experience a
wide range of procedural and interpretive
skills. Also, residency program directors
may expect graduating students, who will
be new interns, to be familiar with and
even to have already performed
procedures required for certification by
their respective specialty board.

At a time when medical school class sizes
are expanding and new schools are
forming, medical educators are faced
with teaching procedural and interpretive
skills to a greater number of students, yet
perhaps with little increase in resources.
Though one reaction may be to expand
teaching and develop new instructional
curricula, we suggest that educators
investigate barriers to medical student
performance at their respective
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institutions as the first step in developing
clinical curricula. If students lack the
clinical opportunities to perform skills,
even the most detailed procedural skills
curricula will not be effective. If
opportunities are lacking, one solution
may be to use medical simulation as a
means to provide students with exposure
to procedural skills. Alternatively,
perhaps educators should change their
expectations of students and, instead,
permit them to have knowledge and
understanding of procedures rarely
performed by them, much like the
certification policy of the American
Board of Internal Medicine for
procedures such as lumbar puncture in
which graduating medicine residents
need to know the indications and
contraindications, proper technique,
complications, and how to obtain
informed consent, but do not necessarily
need to have demonstrated competence
in performance.®

Conclusions

Medical educators feel that students
should learn and perform procedural and

interpretive skills, but not all students are
doing so. The fourth year of medical
school cannot be relied on to provide
students with clinically significant
additional experience in procedures.
Educators need to decide which specific
skills their students should learn and
perform, find out why students are not
performing procedures at their respective
institutions, and then design ways to
increase exposure to and experience in
procedural and interpretive skills.
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