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Purpose: To evaluate and compare medical student and faculty perceptions of undergrad-
uate surgical training and compare results between South Africa and Sweden.

Patients and methods: An electronic, online questionnaire was anonymously distributed
to medical students and surgical faculty at the University of Cape Town (UCT), South
Africa, and the Karolinska Institutet (KI), Sweden. The questionnaire explored the percep-
tions of medical students and surgical faculty regarding the current undergraduate surgical
curriculum, as well as existing clinical and theoretical instructional methods.

Results: A total of 120 students (response rate of 24.4%) and 41 faculty (response rate of
74.5%) responded. Students believed they ought to receive significantly more teaching when
compared to surgical faculty (p=0.018). Students and faculty generally agreed that students
should expect to study approximately six to 20 hrs per week outside of clinical duty. There was
general agreement that “small-group tutorials” was the area students learn the most from,
whereas students reported “lectures” least helpful. Registrars were reported as the first person
students should consult regarding patient care. Fifty-one (42.5%) medical students believed that
faculty viewed students as an inconvenience, and 42 (35.0%) students believed that faculty
would rather not have students on the clinical team. The majority of faculty (68.3%) reported
significantly more negative views on the current undergraduate surgical curriculum when
compared to students (p=0.002). UCT faculty reported giving significantly less feedback to
students during their surgical rotation when compared to KI faculty (p=0.043).

Conclusion: Significant differences exist between surgical faculty and medical student percep-
tions regarding undergraduate surgical training in developing and developed countries. In order
to increase surgical interest among undergraduate medical students, it is imperative for surgical
educators to be aware of these differences and find specific strategies to bridge this gap.

Keywords: surgical education, curriculum, perception, survey

Introduction

The surgical rotation in an undergraduate medical degree is often the first introduction to
surgery for medical students. It is during this period that their experience may positively or
negatively affect their decision to pursue a career in surgery.' By creating a positive
learning environment, which has been reported to be a critical aspect of successful
education, medical students may obtain greater satisfaction during their surgical rotation.
This has been shown to be facilitated by improved quality of student-instructor
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communication, active participation by the student in the learn-
ing process, realistic academic expectations, and an atmo-
sphere of learning that is safe and respectful.®

In general, undergraduate medical education brings
about transition in many ways, such as the often anxious
arrival at medical school, frequent changes in clinical
settings, and the adoption of increased clinical responsi-
bility for patient care. Although the basic objective of the
undergraduate medical and surgical curriculum still is to
prepare students to enter the practice of medicine, the
manner in which they are taught is rapidly evolving,
especially in the discipline of surgery.* It has even been
suggested that the historic apprenticeship-like training no
longer exists in the modern era of surgical education.” The
current surgical curriculum focuses on several educational
methods and environments, which include lectures, small-
group tutorials, the operating theater, and teaching ward-
rounds.® With the ever changing demographic profile of
medical students and surgical trainees, there needs to be a
focus on implementing more effective and efficient educa-
tional curricula.”

Though a number of studies have addressed the views
and perceptions of medical students regarding undergrad-
uate surgical training, there is a paucity of literature com-
paring their views and perceptions with those of surgical
faculty. Furthermore, limited data on this topic exists in
developing countries. It is well established that sub-
Saharan Africa has one of the largest surgical disease
burdens, yet one of the lowest concentrations of surgical
providers.® An in-depth assessment and comparison of
learning environments in the surgical rotation between
developing and developed countries may shed light on
methods to improve surgical interest amongst medical
students globally. The aim of this study was to evaluate
and compare medical student and faculty perceptions of
undergraduate surgical training and compare results
between South Africa and Sweden.

Materials And Methods

Background

The University of Cape Town (UCT) Faculty of Health
Sciences is the oldest medical school in sub-Saharan
Africa. The UCT Bachelor of Medicine and Surgery
(MBChB) programme accepts approximately 220 medi-
cal students each year. The degree comprises six years
of full-time academic and clinical study. Years one to

three form the foundation in which the basic sciences
are taught, whereas years four to six consist predomi-
nantly of clinical teaching in the various medical and
surgical disciplines. It is during the fifth year of study
that medical students rotate through the various surgical
disciplines, including general, orthopedic, trauma,
neuro- and pediatric surgery. During the surgical rota-
tion, UCT medical students are trained at various sec-
ondary- and tertiary-level academic hospitals.

The Karolinska Institutet (KI) is the only purely
medical university in Sweden and accepts approximately
320 medical students per year. Medical school is five
and a half years in duration and includes 11 semesters
of study. The first four semesters focus on the basic
sciences in the form of “The healthy human” and
“Disease and illness” modules. The course “Clinical
medicine - surgery” occupies the seventh semester and
comprises the disciplines of surgery, anesthesiology,
orthopedics, and oncology. Swedish medical students
are trained at various hospitals, including two university
and two secondary hospitals.

The surgical training at both institutions is clinically
integrated throughout the undergraduate programme and
offers students both clinical and theoretical instruction in
the form of formal lectures, small-group tutorials, aca-
demic and clinical ward-rounds, as well as opportunities

to learn in the operating theater.

Study Population

Medical student clinical exposure is varied amongst the
different surgical disciplines in both South Africa and
Sweden. In order to maintain homogeneity, only the gen-
eral surgery rotation was evaluated. Additionally, only
consultants and fellows were recruited in the faculty sam-
ple. Registrars were excluded as they themselves are in
training.

Medical students from UCT and KI, who completed
and passed all of the necessary examinations of their
respective undergraduate general surgery rotation during
the 2017 academic year, were included in this study.
Similarly, employed staff in the Department or Divisions
of General Surgery during the abovementioned period,
both consultants and fellows, were included.

During the study period, 492 (202 to UCT and 290 to
KI) and 55 (20 to UCT and 35 to KI) questionnaires were
administered to eligible students and faculty respectively.
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Based on previous reports, a response rate of between 20
and 80% was expected.

Procedure
Ethical approval was obtained from the UCT Human
Research  Ethics Committee (HREC  014/2019).

Following written confirmation by a representative of the
KI Ethics Committee, this cross-sectional study did not
require ethical approval from KI. Institutional approval
was obtained after ethical approval was granted.

As there are limited reliable or validated published
questionnaires regarding clinical training in surgery, a
study-specific questionnaire was designed. However, the
questionnaire was modelled solely from the work of De
et al' and adapted to the current study population. The
questionnaire was designed through SurveyMonkey
(SurveyMonkey Inc., San Mateo, CA), a secure, online
survey development format. The questionnaire was admi-
nistered anonymously and all participants were required to
read and give informed consent prior to continuing the
online survey.

The questionnaire (Supplementary Tables 1-4) con-

sisted of demographic data including age, gender, nation-
ality, and stage of training. Multiple choice questions, true
or false questions, and five-point Likert-type questions
explored the perceptions of medical students and surgical
faculty regarding the current undergraduate surgical curri-
culum, as well as existing clinical and theoretical instruc-
tional methods.

To increase reliability, the same questionnaire was dis-
tributed to medical students and faculty except for a
change in wording to correctly address the participants.
The questionnaires were distributed in English for partici-
pants from UCT, and in Swedish for participants from KI.

Data Management And Analysis

After the data collection process, data were entered into
Microsoft Excel 2016 (Microsoft Corp, Redmond, WA), and
descriptive analysis was performed. Data were imported into
SPSS 24 (Version 24.0. Armonk, NY: IBM Corp.) for infer-
ential analysis. Likert-type data were dichotomized into two
categorical groups. Pearson Chi-square or Fisher exact tests
were utilized for categorical data. Student’s r-test and the
Mann—Whitney U-test were utilized for parametrical and
non-parametrical numerical data respectively. A p-value of <

0.05 was considered significant.

Results

Demographics

A total of 120 (response rate of 24.4%) students responded,
of whom 71 (59.2%) were from KI and 67 (55.8%) were
female. The median age of the student cohort was 25.7 (range
21-40) years. No statistical difference in gender was found
between students, however KI students were significantly
older than UCT students (p=0.004). Forty-one (response
rate of 74.5%) surgical faculty members responded, with 28
(68.3%) based at KI. Among the total faculty cohort, 30
(73.2%) were male, and the median age was 46.4 (range
34-64) years. KI faculty were significantly older than UCT
faculty (p=0.009). A summary of student and faculty demo-
graphic data is shown in Table 1.

Perceptions Of Undergraduate Clinical

And Theoretical Instruction

As displayed in Table 2, the majority of students (53.3%)
reported receiving at least three hours of clinical teaching
per week which was significantly different to the majority
of faculty (70.7%) who reported teaching less than two
hours per week (p<0.001). Furthermore, students believed
they ought to receive significantly more teaching when
compared to faculty (p=0.018). Students and faculty gen-
erally agreed that students should expect to study approxi-
mately six to 20 hrs per week outside of clinical duty.

As depicted in Figure 1, students from UCT, as well as
faculty from both KI and UCT stated that “small-group
tutorials” were the area of training that medical students
learnt the most from (71.4%; 64.3%; and 53.8%; respec-
tively). The most commonly reported area of training from
KI students was “one-on-one” (38.0%). The area that
students believed to be the worst area of training was
“lectures”, whereas faculty reported “out-patient clinic”
as the worst area of training for medical students.

Table 3 illustrates the differences in student and faculty
views of the various skills absolutely necessary for a
medical student to have learned by the end of his or her
surgical rotation. “Proper surgical history” taking and the
“ability to present patients” were skills deemed signifi-
cantly more important by faculty when compared to stu-
dents (p=0.021 and p=0.018 respectively). Contrastingly,
“identifying surgical complications” (p=0.026), the “abil-
ity to suture” (p=0.001) and “assist in theater” (p<0.001),
as well as knowledge of a “sterile technique” (p=0.002),
were skills all reported significantly more important to
acquire by students when compared to faculty.
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Table | Demographic Data

Medical Students (n=120) UCT (n=49) KI (n=71) p-value
Gender - n (%)

Female 30 (61.2) 37 (52.1) 0.323
Median age — years (IQR) 245 (2) 26.4 (3) 0.004*
Surgical faculty (n=41) UCT (n=13) Kl (n=28) p-value
Gender - n (%)

Female 6 (46.2) 5(17.9) 0.057
Median age — years (IQR) 41.6 (7) 48.7 (11.75) 0.009*
Level of training - n (%)

Consultant 10 (76.9) 26 (92.9) 0.304

Fellow 3(23.1) 2(7.1)

Years in surgical practice - n (%)

0-2 2 (154) 0 (0.0
Female 0 (0.0 0 (0.0

3-5 2 (15.4) 0 (0.0
Female | (50.0) 0 (0.0

6-8 2 (15.4) 3 (l10.7)
Female 2 (100.0) 1 (33.3)

9-11 4 (30.7) 6(21.4)
Female 2 (50.0) 1 (16.7)

=12 3(23.1) 19 (67.9)
Female | (33.3) 3 (15.8)

Notes: Categorical variables analyzed with Pearson Chi-square or Fisher exact tests as appropriate. *P<0.05 by Mann-Whitney U-test.

Abbreviation: IQR, Interquartile range.

The majority of UCT students (59.2%), KI faculty
(57.2%), and UCT faculty (69.2%), stated that the “regis-
trar” should be consulted first if medical students have
theoretical or clinical questions about the care of patients
(Figure 2). The majority of KI students (35.2%) stated that
the “intern” should be consulted first. All groups reported
the “nurse” as the least likely to be consulted first.

Perceptions Of Undergraduate Surgical
Training

Of the total student cohort, 51 (42.5%) believed that
faculty viewed students as an inconvenience in their day-
to-day responsibilities. Furthermore, 42 (35.0%) believed
that faculty would rather not have students on the surgical
team. Significant differences were found when comparing
both statements with views from the total faculty cohort
(»p=0.039 and p=0.001 respectively). When comparing KI
and UCT students, a significantly higher number of UCT
students believed that faculty viewed students as an incon-
venience, when compared to KI students (p=0.020).

Contrastingly, no differences were found in both state-
ments when comparing KI and UCT faculty.

As shown in Table 4, 49 (40.8%) students agreed that
they would pursue a career in either general surgery or a
surgical subspecialty. The majority of faculty (68.3%)
reported significantly more negative views on the current
undergraduate surgical curriculum when compared to stu-
dents (p=0.002). A significant difference was also found
between student groups, with the majority of UCT students
(63.3%) reporting a more negative outlook on the current
surgical curriculum when compared to KI students
(»<0.001).

Both faculty and students believed that medical stu-
dents played an important role in the surgical team. The
total student cohort believed that faculty plays a signifi-
cantly larger role in shaping the career of a medical stu-
dent, when compared to faculty (»p<0.001). UCT faculty
reported significantly higher consistency in the methods of
students when compared to KI faculty
UCT faculty

evaluating

(p=0.009). However, reported giving
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Figure | Area of training medical students learn the most from.

significantly less feedback to students during their surgical
rotation when compared to KI faculty (p=0.043).

Discussion

The current study explored perceptions of the existing
surgical curriculum, not only between medical students
and surgical faculty, but between students and faculty
from institutions based in developing and developed coun-
tries. Students at the two institutions in the current study
were similar in terms of gender, however KI students were
significantly older. When compared to UCT faculty, the
faculty from KI were significantly older, reported being in
surgical practice longer, and were predominantly male. It
has been shown that despite similar numbers of males and
females graduating from medical school and completing
specialist training, females still make up one of the lowest
percentages of the surgical specialists.” This is corrobo-
rated by the demographic finding in this study where,
compared to UCT faculty, an inequality of gender in con-
sultant positions exist within the KI faculty cohort, espe-
cially in those who have practiced surgery longer.

The total student cohort reported a significantly higher
number of hours of clinical training received when com-
pared to the number of hours the surgical faculty reported
they actually had taught. This difference may be due to a
higher proportion of the student-faculty interaction time
interpreted as actual clinical training by students compared
to faculty. Increased responsibility on registrars to under-
take teaching of medical students, compared to consul-
tants, may also play a role as registrars have been shown
to be ideally placed to deliver teaching and clinical super-
vision to medical students, with studies in both developed
and developing countries illustrating their benefits.'® '
Furthermore, it is postulated that surgical registrars are in
fact the primary educators of medical students as both

clinical and research commitments limit the teaching
responsibilities of more senior faculty such as surgical
consultants.'® The total student cohort also believed they
ought to receive significantly more clinical instruction
when compared to the surgical faculty, corroborating find-
ings of previous studies which found that medical students
desired more clinical teaching when compared to faculty
perceptions. '

No differences were found in the expected number of
hours of study outside of clinical duty when comparing
both student and faculty cohorts, as well as student groups
from UCT and KI. A large body of research has evaluated
the changes in student perceptions and attitudes to medical
education across different generations.'> The emergence of
the Millennial generation, or Generation Y, has created a
change in learning styles and climates, as described by
Engels and de Gara.” It has been proposed that with the
arrival and ease of digital technology in the last decade,
medical students have altered the way they think and
process information, resulting in “difficulty in excelling
in classrooms using outdated teaching methods commonly
used in medical education today”.'® The findings of the
current study suggest however that students and faculty
from both developing and developed nations may have
similar perceptions and expectations of educational meth-
ods in and out of the conventional learning environment.

Except for KI students, the results of the current study
support the perception that medical students learn most
from small-group tutorials. KI students most commonly
reported one-on-one training as the best medical student
educational method. It is possible that with the ratio of
medical students to faculty at medical schools in devel-
oped countries being less than that of developing coun-
tries, they may have more opportunity to teach in a one-
on-one format. Conversely, students from both KI and
UCT believed that lectures were the area that students
learnt the least from. It has been shown in recent years
that there has been a desire to move away from the
commonly utilized lecture and slide presentation, and
more toward small-group sessions in medical education.'”
In a study where 33 didactic lectures in general surgery
were reduced to eight small-group sessions, medical stu-
dents in the small-group sessions obtained significantly
higher examination scores.'® Furthermore, the faculty
reported a positive stance on the change of teaching
method, despite requiring more time to prepare for the

small-group sessions.
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Figure 2 Whom medical students should consult first if they have theoretical or
clinical questions about the care of patients.

UCT faculty believed that lectures were an area that
medical students learn well from. This is not surprising as
a large proportion of the UCT fifth year undergraduate
general surgery rotation is lecture-based. Of concern is
that despite the reported positive impact the operating
theater has shown to have on the learning outcomes of
medical students,® few KI students and no UCT student
reported the operating theater as an area where medical
students learn well from. Whether this was due to limited
exposure, or inadequate teaching while in the operating
theater, is a basis for future research. What is well-estab-
lished in the literature are the feelings of intimidation and
dissatisfaction that students encounter while in the operat-
ing theater which has been attributed to unspecified learn-
ing objectives and students being unsure of what was
expected of them.'®?® This highlights the importance of
detailed instructions and clear learning outcomes for both
student and educator before commencing teaching in the
operating theater. Neither KI nor UCT faculty reported the
out-patient clinic as an effective learning area for teaching
medical students. The limited time in a busy clinic setting,
as well as the often-perceived disruption to faculty work-
load may be some of the reasons for this finding.'® These
results indicate that a change to the curriculum may be
warranted. However, change may be difficult to effect due
to logistical and financial constraints most medical schools
are facing, especially in the developing world.

Whereas students and faculty generally agreed that
certain skills need to be acquired by a medical student
prior to the end of their undergraduate surgical rotation,
there were significant differences in prioritizing the skills
between student and faculty groups. Faculty prioritized
history-taking and the ability to appropriately present
patients, whereas students regarded practical skills, such

as sterile technique and the ability to suture, as more
important. Similar differences were reported in compara-
tive studies which demonstrated that students tend to focus
more on clinical skills during undergraduate surgical
training."'* Tt has been suggested that within medical
and surgical education, curricular goals have been increas-
ingly defined by clinical competency rather than specific
learning objectives.”! Previous reports have argued that at
undergraduate level, the focus of surgical skills training
should be for the student to properly identify surgical
patients and therefore know when to refer for surgical
intervention.'* As each skill explored in the current study
is important in its own right, reconciliation of difference in
perspectives is likely to improve skills development.
Faculty is therefore tasked to establish clear goals and
motivation for the need to acquire certain skills, thereby
creating explicit expectations for medical students during
their undergraduate surgical training.

The majority of respondents believed that medical stu-
dents should first consult with registrars if any questions
arise regarding the care of patients, which is in keeping
with previous literature reports.' Interestingly, KI students
reported the intern as the preferred first contact. Whether
KI students have more day-to-day interaction with interns
compared to registrars, thus perceiving them as their
favored initial contact, is questionable and may be
explored in future studies. It has been shown that South
African registrars spend up to 40% of their day teaching
undergraduate medical students.”” Despite this large pro-
portion of time spent in educating students, registrars have
limited, if any, formal teaching in education.”® Therefore,
many institutions have developed a Registrar- (or
Resident)-as-Teacher programme aiming to improve their
teaching skills. Recent results of such programmes have
confirmed its positive impact.'® It stands to reason that as
medical students spend a significant amount of time with
registrars, it should be logical for academic institutions to
invest in improving their teaching skills, and to provide
them with formal teacher training.

One of the most disconcerting findings in the current
study was student perceptions that they were an inconve-
nience to clinical responsibilities, and the belief that
faculty would rather not have students on the surgical
team. These views amongst medical students have been
reported previously."** Often accompanied by feelings of
helplessness, these perceptions may create adversity to
surgery as a discipline during the undergraduate surgical
rotation. Despite this negative perception by students, both
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faculty and student cohorts agreed that medical students
play an important role in the surgical team. However, the
exact role needs to be defined more specifically. It has
been suggested that medical students may not be critical
in day-to-day care of surgical patients, but that focus
should be on learning the pathophysiology of the surgical
patient, and how to be a contributing member of the
surgical team.”> To more effectively accommodate stu-
dents in the clinical setting, it has been proposed that
specific ward-related tasks be created for students to com-
plete, and to more clearly outline student roles during the
surgical rotation.'® It has also been suggested that specific
clinical education wards be created, where most clinical
tasks, when appropriate, may be performed by students
under faculty guidance.”®

One of the most important results from the current
study is the negative outlook UCT students and faculty
had on the adequacy of the current surgical curriculum
when compared to perceptions from KI. Additionally, the
combined faculty cohort from both institutions viewed the
curriculum in a more negative light when compared to the
combined student cohort. A study from the United
Kingdom®’ reported a generally low level of satisfaction
regarding surgical sciences teaching, with less than half of
medical students stating they were prepared for emergency
general surgery when they graduated as junior doctors.
Evidence has shown that both students and tutors perceive
the medical curriculum as misaligned, and that misalign-
ment causes resentment amongst medical students.?®
Surgical training is an essential aspect of the undergradu-
ate curriculum and therefore medical schools and surgical
educators are challenged to create effective partnerships
with the aim of delivering effective surgical teaching for
medical students.

Another factor that has been shown to influence med-
ical student perceptions of surgery is faculty evaluation
and feedback. Seen as an essential skill required for lear-
ner improvement, effective feedback may support the lear-
ner in accomplishing defined goals.?® In one of a few
studies evaluating perceptions of undergraduate surgical
training amongst medical students in the developing
world, a study from Nigeria®® reported that just over half
of students believed that feedback on their performance
was adequate. The current study found UCT faculty to be
significantly more consistent in evaluating students when
compared to KI faculty. However, UCT faculty were sig-
nificantly less likely to give feedback to students. This
result, which may contribute to the negative perceptions

of medical students about their surgical rotation, is in
keeping with previous literature which found that faculty
indifferent about their feedback to students.'

Constructive feedback is an important aspect of the

weEre

responsibilities of an educator. It has been suggested that
increased accountability for inadequate quality of teaching
would resolve many issues that students and faculty may
experience.'®

Similar to findings from previous studies,'”’' the cur-
rent study demonstrated general agreement amongst all
respondents that surgical faculty play an important role
in shaping the career of a medical student. However,
students from both UCT and KI reported significantly
higher agreement compared to faculty. In a survey of
medical students and surgical faculty, Quillin et al’’
reported that surgical faculty failed to recognize their
influence on medical students. Once more, this perception
may influence medical student views of surgery, and ulti-
mately have implications for a potential surgical career.

A number of methodological limitations in the current
study have been identified. The descriptive, cross-sectional
study design inherently compromises validity. The overall
response rate of medical students was low compared to
that of surgical faculty, which may also limit the validity
of results. There is no consensus on what constitutes an
adequate response rate, as it has been shown that it
depends on the way in which data is used.>* For example,
Nulty™ describes that even one response that provides
information in a teaching evaluation survey has served
its purpose in bringing about potential improvements.
Although based on previous research, the questionnaire
used in this study was not validated. However, to date no
validated questionnaire exists for evaluating the efficacy of
surgical training and mentorship in medical students,
which causes an inherent limitation. Despite conducting
this study at two institutions which include several teach-
ing hospitals, only one academic year was evaluated,
which may have introduced population bias. As registrars
were not included in this study, results may have been
confounded as students may have found it problematic in
reporting on teaching solely done by consultants and
fellows.

Conclusion

Significant differences exist in the perceptions of medical
students and surgical faculty regarding undergraduate sur-
gical training in both South Africa and Sweden. These
differences may have negative implications for the
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fostering of surgical interest amongst medical students, as
well as the potential for students to pursue a career in
surgery. The differences observed in students and surgical
faculty in developing and developed countries illustrate
potential dissimilarities in teaching and learning styles,
areas of focused teaching, and overall roles and expecta-
tions of medical students within the current undergraduate
surgical curricula.

Most surgical faculty members aspire to be effective
teachers and aim to ensure that the medical students they
teach become knowledgeable and competent medical prac-
titioners. However, a number of factors may frustrate their
efforts such as weaknesses in the institutional curriculum,
cultural differences, and environmental changes. By focus-
ing on aspects that may dispel the negative and misaligned
perceptions of surgical training between medical students
and surgical faculty, along with valuing the student-cen-
tered and problem-orientated approaches to learning, med-
ical students may be equipped with crucial surgical skills
and knowledge, as well as a reaffirmed interest in surgery.
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