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Abstract

Background: Traditional study in medicine carries a heavy workload for medical students to
learn. Early clinical exposure (ECE) enhances students to learn more effectively.

Objective: This study aimed to review the impact of ECE in 2"-year medical students.
Materials and Methods: A ward-based ECE program was offered to medical students of the
Faculty of Medicine at Burapha University, upon completing their second year in an adjunct
teaching position. Questionnaires about the student’s attitudes regarding the ECE program were
sent to the participants, both at the end of the program, as well as 6 months later at the end
of the first semester of their third year. The mean scores of the first and second surveys were
compared using the Wilcoxon matched-pairs rank test. Additionally, the academic performance
of each student determined by collecting grade point averages (GPAs), after both their 2™
-year second semester examination, and 3-year first semester examination were compared
using the Wilcoxon matched-pairs signed-ranks test. The improvement of GPAs amongst those
who participated in the program with those who did not participate was determined, using
independent sample t-tests.

Results: Fifteen (31.25%) 2"-year medical students participated in the study. The response
rate for the first survey was 80%, and the second was 100%. There was no statistical difference
between the mean score of the first and second surveys (p = 1.00). More than 90% of students
agreed that the program enhanced their understanding of the basic science topics, as well
as increased their interest in the basic sciences. At least 60% of the students strongly agreed
that this program helped them to realize the importance of basic sciences. Eight out of ten
participants would like the program incorporated as an elective course. There was a significant
improvement in the participant’s GPAs after the ECE (p<0.001). However, improvements in
grades between students who participated in the program (mean = 0.20) did not significantly
differ from those who did not participate (0.17) (p = 0.354).



18

YINYEs T < atduil b N3N - SuAN beoe

Conclusion: Most of the 2™-year medical students had positive attitudes towards the ECE
program with the majority of the students wanting the program incorporated in the elective

part of the curriculum.
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Introduction

Traditional medical education
in Thailand consists of an initial 3 years
foundation of basic sciences (i.e., the pre-clinic
years), followed by, another 2 years of clinical
rotations, and a final year of clinical clerkship.
Learning of the basic sciences without any
clinical correlation may lead to the inability of
students to fully perceive important concepts.
Additionally, the large amount of content to
be learned by students fosters stress and
obstructs them from learning. Saipanich R.
demonstrates that the highest number of
students experiencing stress took place in the
3"years of study (76.5%)." Recently, there
has been a growth of clinical integration in
student’s pre-clinical years.” Literature shows
that students participating in early clinical
exposure (ECE) offers a better perceived
learning experience than for non-participants.””
Moreover, ECE promotes student satisfaction
and the importance of student awareness in
learning medicine.”” However, in spite of many
evidence-based benefits of ECE, our curriculum
has not officially implemented ECE in the pre-
clinical years. Although we have a subject in
Community and Family Medicine for all 3 pre-
clinical years, allowing students to be exposed
to the community, the actual exposure to
the patient is community-based, not hospital-
based. Moreover, there are different definitions
and various activities of ECE.” Timing, duration,
teaching methods and content in ECE are being
researched. We designed our own model of

ECE that considered 1) timing of the program at

the end of second year, 2) a short duration of
4 sessions (4-8 hours), and 3) bedside teaching
by staff in the wards.

The presented study had 3 objectives;
1) to assess the 2nd-year medical student’s
attitudes towards our ECE program, which
offered exposure to real patients in hospital
wards with staff facilitation, 2) to study
whether the students changed their attitudes
when they returned to the traditional didactic
classroom lecture and examinations, and 3)
to explore whether the ECE program helped
improve student academic performance by
comparing participants with non-participants,

before and after their ECE program.

Materials and Methods

All forty eight, second-year medical
students at the Faculty of Medicine, of Burapha
University were given information about the
study, and informed that this study did not
affect their grades or marks. Fifteen students
voluntarily participated. Informed consents
were obtained from all participants. This
study was approved by our Institutional Ethics
Committee, No 90/2562.

The ECE was conducted in the summer
semester after the end of the second academic
year, from the 20th-23rd of June, 2019. The
ECE course was designed by three authors
(S.L., P.D, N.P,, S.P.). The program started
with a 1 hour orientation to patient medical
history taking by our program coordinator
(J.S.), followed by 4 sessions of ward rounds

(1 session/group/day). The 4 sessions included
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2 patients from the medicine ward facilitated
by intemist staff (author, P.D.) and two patients
from the pediatric ward, also facilitated by the
pediatric staff (author, N.P.). The 15 students
were divided into 2 groups (7 and 8 participants)
according to their conveniences. Each group
completed their clinical departments in
turns. The length of each session last 1 to
-2 hours, beginning with the student taking
each patient’s history under staff supervision,
followed by bedside teaching conducted by
the staff with group discussion. The contents
provided to the students were skills for history
taking, methods for ward rounds, and an
overview of each patient’s illnesses relevant
to basic science subjects.

Student opinions were surveyed using
a questionnaire (table 1). A 5-point Likert scale
was used. Survey data were ranked into scores
from 1 to 5, in which 1 represented a strong
disagreement with the argument provided
increasing to 5 as strongly agreeing with
the argument. An openly written comment
was available to submit anonymously.
Questionnaires were sent to the participants
immediately after completion of the ward
rounds, with the same questionnaires sent
again to the participants 6 months later, at the
end of the first semester’s final examination
of their third year. All participants responded
to the questionnaires voluntarily.

Grade point averages (GPAs) from the
end of the second year and the first semester
final examinations of the third year were

collected.

Statistical analysis

Data were analyzed using SPSS 22 for
Windows (SPSS, Chicago, IL, USA). Residuals
were examined for the assumption of normality
and heteroscedasticity. The mean score of
the first and second surveys were compared
using the Wilcoxon matched-pairs rank test. In
addition, improvements in student grade were
calculated by subtracting the second semester
GPAs from those of the first semester. Grade
improvements were transformed using log
(x +2) for the assumption of normality. The
differences in student GPAs between the first
and second semesters were analyzed using
the Wilcoxon matched-pairs signed-ranks
test. Effects of the ECE program on grade
improvement between participants and non-
participants were analyzed using independent
samples t-test. A p-value of <0.05 was regarded

as statistically significant.

Results

A total of fifteen, second-year medical
students (31.25%) engaged in the study
(10 males and 5 females). Twelve students
responded to the questionnaires in the first
survey and 15 students in the second survey,
giving a response rate of 80% and 100%
respectively.

The frequency and percentage of
each result from both survey questionnaires
are illustrated in table 1. From both survey
questionnaires, over 90% of students agreed
that the program enhanced their understanding

of basic science topics. Also, both surveys
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indicated that the program made almost all
participants (> 90%) more interested in the
basic sciences. Moreover, at least 6 of the 10
participants in the first survey strongly agreed
that this program helped them to realize
the importance of basic sciences. According
to the 2" survey, more than half of the
participants (60%) neither agreed nor disagreed
that the program should be incorporated as
a compulsory course. However, 8 out of 10
participants in the first survey suggested that
the program should be incorporated as an
elective course. Lastly, as indicated by both
survey results, around 60% of the participants
did not suggest that the program should be
discarded.

Regarding the survey scores, the
mean scores of students did not differ
significantly between the first (median =

3.33) and the second (3.18) surveys in terms

of comprehension (Wilcoxon matched-pairs
rank test: Ts = -0.106, n = 6, p = 1.00). This
indicated that the second survey’s results
did not considerably vary from those of the
first. When comparing GPAs, there was a
significant difference between GPAs from the
first semester of the third year (median = 3.58)
and the second semester of the second year
(3.02) (Wilcoxon matched-pairs signed-ranks
test: Ts = 53.00, N = 48, Z = -5.408, p< 0.001).
However, when comparing improvements
to grade, students who participated in the
program (mean = 0.20) did not significantly
differ from those who did not participate (0.17)
(independent samples t-test: t (46) = -0.936,
p = 0.354). It is important to note too that
students commented that more departments
and more sessions needed to be incorporated

into this program.
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Table 1 Survey questionnaires’ frequencies and percentage

Neither
Strongly Strongly
Question Survey . Disagree agree nor  Agree
disagree i agree
disagree
1 | had a better Ist 0 0 1(8.3%) 3(25.0%) 8 (66.7%)
understanding of the basic
. 2nd 0 0 1(6.7%) 9(60.0%) 5 (33.3%)
sciences by the ECE
2 ECE created interested in 1st 0 0 0 3(25.0%) 9 (75.0%)
the basic sciences 2nd 0 0 1(6.7%) 6 (40.0%) 8 (53.3%)
3 | realized the importance 1st 0 0 2(16.7%) 2(16.7%) 8 (66.7%)
of basic sciences by the
2nd 0 0 0 5(33.3%) 10 (66.7%)
ECE
4 | would like the ECE to 1st 1(8.3%) 2(16.7%) 2(16.7%) 5(41.7%) 2(16.7%)
be incorporated in the
. 2nd 1(6.7%) 1(6.7%) 9(60.0%) 1(6.7%) 3(20.0%)
compulsory curriculum
5 | would like the ECE to Ist 0 0 0 3(25.0%) 9 (75.0%)
be incorporated in the
) ) 2nd 0 1(6.7%)  1(6.7%) 4(26.7%) 9 (60.0%)
elective curriculum
6  I'would not like the ECE 1st 4(33.3%) 3(25.0%) 5 (41.7%) 0 0
to be incorporated in the
) 2nd 7(46.7%) 5(33.3%) 1(6.7%) 1(6.7%) 1(6.7%)
curriculum
Discussion knowledge at any year of training.” The

There are a variety of ECE methods
as well as timings and durations.” Rawekar et
al. cave a ward based teaching supplement
to 1"-year medical students, and the study
group showed significantly higher post-test
marks than in those from the control group.’
Das et al. provided an outpatient clinic as an
adjunct teaching venue to 1* and 2"-year
students. Their students demonstrated a
significant gain in skills (p<0.001) as shown by
their OSCE scores.” In contrast, Khorsand et
al. demonstrated that early musculoskeletal
classroom education to 1%-year students

did not improve student musculoskeletal

United States Medical Licensing Examination
(USMLE) score was used to assess student
knowledge in that study. This method is in
line with our study, using improvement in GPA
to represent student academic performance.
The participants in the current study showed
no substantial improvement in academic
performance at six months after going through
the ECE program, compared with their peers
who lacked such exposure. There are possible
reasons to explain this data. The provided
content might not have correlated directly
enough with the examination content. As well,

the timing of this ECE program may have been
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too short, with only four sessions at around
4-8 hours. In a related longitudinal study,
longer timings and durations show the positive
benefits of ECE experiences.® Nevertheless,
various factors affect academic performance
in the basic sciences, including motivation,
beliefs, test anxiety, and even gender.’

Real patients with clinical pathologies
helped students in the early years of medical
school to integrate fundamental concepts with
disease pathology." The present study used
ward-based teaching with real patients. Our
results showed that all students had favorable
attitudes towards our ECE programs similar to
the study conducted by Vazzana et al., showing
medical student’s positive perceptions from
their clinical exposure program.'’ The ECE
improved student attitudes towards basic
sciences. Clinical exposure allowed students
to realize the importance of basic science
knowledge and helped them to correlate their
theories with clinical settings. Most of these
students would like this program to be in the
curriculum either as a compulsory program or
an elective. The challenges for ECE include
time and space challenges to the curriculum
that require resource-intensive infrastructures.
More staffs dedicated to teaching are required.
Using clinical-year students as trainers may
also reduce staff work loads.” A pilot study
by Chang et al. gave a virtual reality video to
the students prior to a standardized patient
session, showing that video can be a low
cost adjunct tool for early patient exposure.'

Another challenge is that dealings with

real patients are much more complex than

simulations.

Limitations

There are certain limitations in the
current study, as a large scale study with a
control group is required. Owing to the small
number of self-selected volunteer subjects,
our study’s results may have a selection
bias. The short exposure time, limited ward
teaching, and limited measured parameters
(i.e., the satisfaction survey and GPAs), as well
as a lack of a real control group give limited
results. Additionally, we did not measure
the educational outcomes or skills that the
students acquired. Future work regarding the

evaluation of educational outcomes is needed.

Conclusion

Exposure to real clinical situations helps
medical students to realize the importance
of basic sciences, understand the relevance
of basic science in the clinical setting, and
enhance their urge to learn basic science.
Early clinical exposure for the pre-clinic
medical student should be implemented in

the curriculum.
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