AkbariRad et al. BMC Medical Education ~ (2023) 23:292 BMC Medical Education
https://doi.org/10.1186/512909-023-04244-x

Check for
updates

Early clinical exposure as a highly interesting
educational program for undergraduate
medical students: an interventional study

Mina AkbariRad'®, Majid Khadem-Rezaiyan?, Sahar Ravanshad', Mahdi Rafiee*, Abdollah Firooz?®,
Seyed Ali Zolfaghari*, Hamid Reza Aghaei*, Reyhaneh Zadehahmad®, Setareh Azarkar® and
AmirAli Moodi Ghalibaf®

Abstract

Background Training professional medical experts is so much dependent on the efficacy of the medical curriculum.
Bearing this in mind, we aimed to evaluate the attitude of the undergraduate medical students toward the Early
clinical exposure (ECE) program as a facilitator transition to the clinical phase.

Methods This quasi-experimental study was conducted on undergraduate medical students at the Mashhad
University of Medical Sciences, Mashhad, Iran who were transferring from the pre-clinical course to the externship
course from 2021 to 2022 by census method (i.e. all eligible students were included and no sampling was performed).
An eight-session ECE intervention was performed on the participants by two professors of the Internal medicine
department of Ghaem Hospital, Mashhad University of Medical Sciences, Mashhad, Iran. The participants’attitude
toward the program and the program quality was assessed with the valid and reliable scale developed by Mirzazadeh
et al. (Cronbach’s alpha=0.72). Statistical analyses were performed by SPSS software (version.16) with a statistically
significant level of less than 0.05.

Results A total of 118 undergraduate medical students were enrolled in the study. Our results revealed that this
program could familiarize (n =95,81.2%)the students with the role of basic sciences knowledge in clinical settings,

and 104(88.9%) participants believed that this intervention could motivate them toward learning more. The data
revealed that this program was highly interesting for international students. There was a significant differentiation
between Iranian and international students in familiarity with doctoring skills in medicine(P < 0.001), familiarity with
the roles and responsibilities of clinical students(P <0.001), and utility of early clinical exposure and providing more
experiences(P <0.001). According to the students'reports, the major strengths of the program were familiarizing
themselves with the clinical fields, having excellent instructors, and performing admirable training. On the other hand,
the major weakness of the program was the short duration and the high population of participants in each group.
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Conclusions The ECE program had a positive impact on the students'satisfaction with medical education, and it
also enhanced their understanding of the role they will play as future physicians. Therefore, we recommend that this
program be implemented as a part of the medical education curriculum in medical universities.

Keywords Medical Education, Medical students, Curriculum, Learning, Attitude

Background

From the beginning of creation, human health has been
considered the most important wealth of an individ-
ual. Therefore, as medicine is directly related to human
health, it is also of great importance [1, 2]. Previous
studies have indicated that the training of expert medi-
cal clinicians is closely dependent on their education,
emphasizing the significant role of medical education in
the future training of physicians [3, 4]. Based on current
knowledge, separating the medical education curriculum
into pre-clinical and clinical courses has been determined
to have a direct and indirect impact on clinical courses,
ultimately leading to the training of professional physi-
cians [5-7]. To respond to the need for training profes-
sional expert physicians, various vertical and horizontal
integrated practical interventions have been introduced
to medical education curricula in different universities
[8-10].

One such intervention is Early Clinical Exposure (ECE),
which integrates the knowledge of basic and clinical sci-
ences and the psychosocial aspects of medical practice
to move medical education towards the real context of
practice, ultimately leading to the perfect training of pro-
fessional physicians [11]. This educational program facili-
tates medical students’ transition to the clinical phase,
increases their motivation and satisfaction, and makes
them more aware of the application of basic sciences in
medical practice. It also helps them develop a profes-
sional identity and boosts their confidence in handling
patients’ problems in practice [12, 13]. The importance of
ECE is increasing every day. A study by Basak et al. dem-
onstrated that ECE programs are running in 40 medical
schools in 16 countries in Europe [14].

Despite the well-established value of ECE in medi-
cal education [15], it is defined in various terms. How-
ever, one of the most exact definitions can be stated as
“authentic human contact in a social or clinical context
that enhances the learning of health, illness and/or dis-
ease, and the role of the health professional, occurring in
the early or preclinical years of undergraduate education”
[14, 16]. There are still various opinions about its con-
text to find out the best unique program. Therefore, the
present study is designed to develop a new unique ECE
program and investigate the attitude of undergraduate
medical students toward early clinical exposure at Mash-
had University of Medical Sciences, Mashhad, Iran. This
study can lead to improvement in the medical education
curriculum.

Methods

Study design and participant

The present quasi-experimental study was conducted
on the undergraduate medical students at Mashhad
University of Medical Sciences, Mashhad, Iran from
2021 to 2022 to investigate the role of early clinical
exposure programs in medical students’ clinical over-
view. This study was approved by the ethics committee
of Mashhad University of Medical Sciences, Mashhad,
Iran (code: IR.MUMS.REC.1400.137); All participants
were informed about the study procedures, and written
informed consent was obtained from all of them.

All Fourth-year medical students in the first semester
of the 2021-2022 academic year of Mashhad University
of Medical Sciences, Mashhad, Iran entered the study by
census method (i.e. all eligible students were included
who were 120 medical students who have the inclusion
criteria of the study). On the other hand, being unwilling
to participate in the survey or missing any interventional
sessions were considered participants’ exclusion criteria.

Procedures
The interventions for all the participants were provided
as training sessions by two professors of the internal
medicine department of Ghaem Hospital, Mashhad Uni-
versity of Medical Sciences, Mashhad, Iran. The interven-
tion was conducted during a week between the end of the
pre-clinical courses and the initiation of the externship
courses of the undergraduate medical students. Partici-
pants were split into twelve groups, each consisting of ten
medical students. The following training sessions were
provided for each group:
1st session: introduction to externship courses,
including general characteristics, extern duties,
introduction to hospital wards, studying during
externship courses, utilizing available facilities, and
principles of infection control in hospitals.
2nd session:  basic principles of history taking from
patients.
3rd session:  basic principles of physical examination
and review of systems.
4th session:  introduction to hospital and patient
legal documents, how to read patient files, and
writing course history of diseases.
Sthsession:  communication with patients and their
companions, and empathy rules.
6th session: basic principles of clinical reasoning.
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7th session:  introduction to Hospital Health
Data System (HIS) and picture archiving and
communication system (PACS).
8th session:  introduction to staff roles and duties in
hospitals and medical centers.
During each session, the case-based learning approach
was conducted in each session; in detail, the professors
and students discussed each clinical case from various
appropriate aspects in each session. Real clinical cases
were presented step-by-step to challenge the reasoning
ability of participating medical students. Additionally,
basic science questions related to these cases were asked
of the medical students to encourage them to apply their
basic science knowledge in solving patient problems.

Outcomes

Following the interventional sessions mentioned above,
the participants’ attitudes towards early clinical exposure
were assessed using a scale developed by Mirzazadeh
et al. in 2016. This scale consisted of three open-ended
questions and seven structured questions, rated on
a five-point Likert scale (strongly agree=5 points,
agree=4 points, neutral=3 points, disagree=2 points,
and strongly disagree=1 point). The questionnaire was
developed in seven steps according to the Mirzazadeh et
al. study. Firstly, items were generated based on a criti-
cal review of the literature and informal interviews with
clinical faculty involved in teaching medical students.
Secondly, the questionnaire was piloted on a sample of 20
medical students to ensure clarity. The validity (e.g. face
validity, content validity, criterion validity, and construct
validity) and reliability of the scale were established by
Mirzazadeh et al. (Cronbach’s alpha=0.72) [17]. Demo-
graphic data, including gender, age, nationality, history of
failing courses, grade point average, and national univer-
sity entrance exam rank were also collected.

Data Analysis

Statistical analysis was conducted using SPSS soft-
ware version 16 (SPSS Inc., Chicago, USA —version 16).
Descriptive statistics for the demographic characteris-
tics were presented by the mean and standard deviation
for quantitative variables and frequency (percentage) for
qualitative variables in the question of the survey. The
independent t-test and Pearson correlation were used to
present the relationship between variables. A P-value less
than 0.05 was considered as the significance level. More-
over, the three open-ended questions were assessed by
three different experts to extract the main idea of each
phrase. In detail, at the first step, the participating stu-
dents’ responses were extracted by two experts who sepa-
rately read and coded them and the third one reviewed
the codes and shoveled the disagreement; Then they
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checked and matched these codes and merged some of
them if necessary.

Results

The present study enrolled 118 medical students (61
males and 56 females) at Mashhad University of Medical
Sciences, Mashhad, Iran, meeting the study’s inclusion
and exclusion criteria. The mean age of the participants
was 21.79%+1.161 years. Among the enrolled medical
students, 113 (98.3%) were Iranian, while the remaining
two (1.7%) were Lebanese. The studied population had a
grade point average of 17.36%0.92, with only two (1.7%)
having failed some courses in their academic transcript.
In terms of the national university entrance exam rank,
the best person had achieved the second position among
national university entrance exam participants but the
median of them was ranked at 702 in the exam.

Quantitative Assessment

According to the students’ views towards early clinical
exposure questions, it was revealed that this program
could familiarize (81.2%) of the students with the role
of basic sciences knowledge in medicine and the way to
apply it in clinical settings. Not only did 87% of the par-
ticipants’ state that the early clinical exposure program
familiarized them with the doctoring skills in medicine
but also 88.9% of the intervened medical students believe
that this intervention could motivate them toward learn-
ing more. Also, 83.6% of students mentioned that group
discussion during the grand round could help them to
reflect on their experiences and share them with oth-
ers. Furthermore, 66.7% of students agreed (completely
agree/agree) with the usefulness of the grand rounds.
Generally, 94.8% of the participating medical students in
the ECE program stated that the current program was a
good experience and contended they were eager to attend
such programs more (Table 1).

The analysis of the quantitative questions about stu-
dents’ views towards early clinical exposure revealed that
there were no significant differences (p>0.05) between
males and females in all of the questions about students’
views towards early clinical exposure. In terms of hav-
ing a history of failed some courses, there were no sig-
nificant differences (p>0.05) between those who had
a history of failed some courses and who did not have,
except in two questions including “Usefulness of par-
ticipation in ground rounds” (p=0.043) and “Utility of
early clinical exposure and providing more experiences”
(p=0.000). Being Iranian or non-Iranian was the charac-
teristics in which there were seen significant differences
in three questions including “Familiarity with doctoring
skills in medicine” (p<0.001), “Familiarity with the roles
and responsibilities of clinical students” (p=0.000), and
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Table 1 Students'views towards early clinical exposure

Question Strong- Agree Neu- Dis- Strong-
ly agree (%) tral agree lydis-
(%) (%) (%) agree

(%)

Familiarity with the 45 50 16 5 1

role of basic sciences (38.5) (42.7)  (137) @47 (0.9

knowledge in clinical

settings

Familiarity with doctor- 60 40 11 3 1

ing skills in medicine (52.2) (348) (96) (26) 0.9)

Motivation toward 45 59 11 2 0

learning more (38.5) (504) ©4) 0.7) 0)

Familiarity with the 62 47 6 0 0

roles and responsibili-  (53.9) (409 (5.2) (0 0)

ties of clinical students

Usefulness of participa- 42 36 32 4 3

tion in ground rounds  (35.9) (308 (274) (34 (2.6)

Providing opportuni- 52 45 10 3 6

ties to discuss and (44.8) (388) (86) (26) (5.2)

share knowledge

Utility of early clinical 63 48 6 0

exposure and provid-  (53.8) 41) (5.1) (0 (0)

ing more experiences

“Utility of early clinical exposure and providing more
experiences” (p<0.001) (Table 2).

Further analysis revealed the positive correlations
between the age and four questions including “Familiar-
ity with the role of basic sciences knowledge in clinical
settings” (r=0.080), “Motivation toward learning more”
(r=0.047), “Familiarity with the roles and responsibilities
of clinical students” (r=0.015), and “Usefulness of par-
ticipation in ground rounds” (r=0.077). Three questions
were presented negative correlation with the participants’
mean educational scores in questions such as “Familiar-
ity with the role of basic sciences knowledge in clinical
settings” (r= -0.020), “Familiarity with doctoring skills in
medicine” (r= -0.004), and “Usefulness of participation
in ground rounds” (r=-0.032). Moreover, there was only
one positive correlation between “Familiarity with doc-
toring skills in medicine” and participants’ national uni-
versity entrance exam rank (r=0.037) (Table 3).

Qualitative Assessment

Overall, among a total of 118 participants in the study,
46 (38.98%) completed at least one of the qualitative
questions. According to the students’ reports, the major
strengths of the program were familiarizing with the clin-
ical fields, having excellent instructors, performing excel-
lent training, and teaching physical examinations very
well. On the other hand, the major weakness of the pro-
gram was due to its short duration and the high popula-
tion of participants in each group. Furthermore, the most
prevalent (n=8, 17.39%) suggestion of the participants
was to reduce the population of the students in each
group for future programs. Table 4 shows the qualitative
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views of the students toward early clinical exposure in
detail.

Discussion

The present study, which evaluated the attitude of the
undergraduate medical students of Mashhad Univer-
sity of Medical Sciences, Mashhad, Iran who are trans-
ferring from the pre-clinical course to the externship
course, revealed that utilizing the ECE program in the
period between the pre-clinical course and the extern-
ship course was almost interesting and valuable for the
high rate of the participants who had a satisfied over-
view toward the program. In fact, the present ECE pro-
gram generally leads to high “familiarity with the role of
basic sciences knowledge in clinical settings’, “familiarity
with doctoring skills in medicine’, “motivation toward
learning more’, “familiarity with the roles and responsi-
bilities of clinical students’, “usefulness of participation in
ground rounds’, “providing opportunities to discuss and
share knowledge”, and “utility of early clinical exposure
and providing more experiences” These findings push
us to the fact that the integration of basic science educa-
tion with clinical training at an early stage makes learn-
ing more relevant for students giving them an insight
into the psychological aspects of different diseases and
increasing students’ self-awareness and satisfaction with
their curriculum. Early exposure to the clinical environ-
ment can also motivate students and reduce the stress of
meeting patients and increases their sense of empathy
towards patients, as mentioned by Dornan et al. in a pre-
vious study [18].

Oppose to our expectation, we did not observe sig-
nificant differences in most of the fields of the survey;
however, non-Iranian participants’ attitude toward the
ECE program was significantly different in filed which
related to the “familiarity with doctoring skills in medi-
cine’; “familiarity with the roles and responsibilities of
clinical students’, and “utility of early clinical exposure
and providing more experiences”; these findings reveal
that the present program was more interesting for the
international medical students who study in Iran which
can be an attractive point to eager international students
to a medical university. While studying, international
students face various educational problems that make
it difficult for them to continue their studies in the host
country. The educational problems of international stu-
dents may be related to weakness in understanding the
Persian language, different educational systems, and
inappropriate teaching methods. Considering linguistic
problems, the results of two different studies by Nichol-
son and Briguglio showed that the greatest weakness of
these students is in expressing questions and present-
ing personal views in class [19-21]. Another problem
for international students in medical universities seems
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Table 2 Students'views towards early clinical exposure based on their gender, history of failed some courses, and nationality

Question Variable Frequency of responses  Mean+SD P-val-
ue*
Familiarity with therole  Gender Male 60 1.22+0.846 0.265
of basic sciences knowl- Female 56 1.04+0.894
edgein clinical settings ic;5ry offailed some  Not have 107 1.13+0.870 0.70
courses Have 2 0.00+£0.00
Nationality Iranian 112 1.11+0.874 0.153
Non- Iranian 2 2.00£0.00
Familiarity with doctoring Gender Male 58 141+0.773 0.350
skills in medicine Female 56 1.27+0.884
History of failed some Not have 106 1.35+0.840 0.801
courses Have 2 1.50+0.707
Nationality Iranian 110 1.32+0.834 <0.001
Non- Iranian 2 2.00£0.00
Motivation toward learn-  Gender Male 60 13010619 0426
ing more Fernale 56 1.20+£0.773
History of failed some Not have 107 1.26+0.691 0.126
courses Have 2 0.50+0.707
Nationality Iranian 112 1.23£0.697 0.124
Non- Iranian 2 2.00£0.00
Familiarity with the roles  Gender Male 59 1.53+£0.537 0430
and responsibilities of Female 55 144+ 0.660
clinical students History of failed some  Not have 106 1.49+0.605 0.983
courses Have 2 1.50+0.707
Nationality Iranian 110 146+0.601 <0.001
Non- Iranian 2 2.00£0.00
Usefulness of participa-  Gender Male 60 0.97+1.057 0.694
tion in ground rounds Fernale 56 0.89+0.947
History of failed some Not have 107 0.94+0.989 0.043
courses Have 2 -0.50+£0.707
Nationality Iranian 112 0.90+1.004 0.126
Non- Iranian 2 2.00£0.00
Providing opportuni- Gender Male 59 1.10+1.045 0.629
ties to discuss and share Female 56 1.20+1.052
knowledge History of failed some  Not have 107 11841017 0657
courses Have 2 1.50+0.707
Nationality Iranian 111 1.13£1.054 0.246
Non- Iranian 2 2.00£0.00
Utility of early clinical Gender Male 60 148+0.537 0.991
exposure and providing Fernale 56 148+0.660
more experiences History of failed some ~ Not have 107 1.50+0.589 <0.001
courses Have 2 1.00+£0.00
Nationality Iranian 112 1.46+0.599 <0.001
Non- Iranian 2 2.00£0.00

*t-test

to be the different educational system; Jaffer and Colvin
reported in their study that most international students
who travel to another country to study find it difficult
to adapt to such an unfamiliar education system [22].
Beyond the linguistic difficulties of the international stu-
dents, it seems that the ECE program can cover the gaps
in the educational system variety between the Iranian
medical education system and other countries.

Moreover, in two items including “usefulness of par-
ticipation in ground rounds” and “utility of early clinical
exposure and providing more experiences” those who
had a history of failing some courses had a significantly
lower score than those who did not. It indicates that
maybe to precept ECE as a useful educational method,
students should first have strong foundations in basic sci-
ences. Although there are new ways and trends to learn
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Table 3 Students'views towards early clinical exposure and its
correlation with their age, mean educational score, and university
entrance exam rank

Question Age Grade point University
average entrance
exam rank
Familiarity with therole ~ R"=0.80 R'=-0.20 R'=-0.062
of basic sciences knowl-  P-val- P-val- P-val-
edge in clinical settings ue=0.391 ue=0.863 ue=0.587
Familiarity with doctoring R'=-0033  R'=-0004  R'=-0037
skills in medicine P-val- P-val- P-val-
ue=0.726 ue=0.975 ue=0.749
Motivation toward learn-  R=0.047 R'=0.118 R'=-0.182
ing more P-val- P-val- P-val-
ue=0616 ue=0.302 ue=0.109
Familiarity with the roles  R"= 0015 R'=0.174 R'=-0.197
and responsibilities of P-val- P-val- P-val-
clinical students ue=0.873 ue=0.131 ue=0.086
Usefulness of participa-  R'=0.077 R'=-0032  R'=-0020
tion in ground rounds P-val- P-val- P-val-
ue=0.406 ue=0.781 ue=0.862
Providing opportuni- R'=-0052  R'=0335 R'=-0.159
ties to discuss and share  P-val- P-val- P-val-
knowledge ue=0.580 ue=0.003 ue=0.166
Utility of early clinical R'=-0060  R'=0.111 R'=-0.206
exposure and providing  P-val- P-val- P-val-
more experiences ue=0.522 ue=0.331 ue=0.068

*Pearson correlation

medical science in the pre-clinical period its still an
inseparable part of medical education [18-20, 23]. Simi-
larly, Duque et al. reported that medical students who
had early clinical experience were usually more satis-
fied with their medical education [24]; Sathishkumar et
al. reported that early exposure in endocrine physiology
course in the first year of medical education was a valu-
able event, and medical students clearly enjoyed this
experience [25].

Furthermore, there were positive correlations between
age and some questions including “awareness of respon-
sibilities of clinical students’, “motivation toward learning
more’, and “knowing the role of basic sciences knowledge
in clinical settings” On the other hand, the students with
the higher grade point average indicated a positive cor-
relation with the following fields including “motivation
toward learning more’, “familiarity with the roles and
responsibilities of clinical students’, “providing oppor-
tunities to discuss and share knowledge;, and “utility of
early clinical exposure and providing more experiences”;
These findings suggest that the top participants were not
completely revealed positive correlation with the pro-
gram. While in Jafarzadeh et al study. Despite there not
found exact similar previous studies to define the simi-
lar correlations, based on our search; however, Rawekar
et al observed that medical students in higher courses
and stages have more positive attitudes toward ECE [12].
Also, Jafarzadeh et al demonstrated variable findings to
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describe the correlation between age and efficacy of the
ECE, while in some topics there were a significant cor-
relation (e.g. remembering taught courses), and in some
others were not (e.g. visualization of taught courses,
increased interest, better understanding of taught
courses, and improvement of learning process) [26].
Moreover, although ECE improved the academic perfor-
mance of medical students in previous studies, we did not
find an exact similar study that investigated the impact
of students’ grades on their attitude toward ECE. These
varieties in the finds between different studies could be
due to two major reasons, including differences in their
ECE interventional program and their scale to measure
the impact of the intervention.

Participants have emphasized on strengths of this
course, such as familiarizing them with clinical fields and
providing excellent clinical skill and physical examination
training by the professional trainers. In previous studies,
different views have been expressed about learning prac-
tical methods and skills in ECE, some have declared its
importance, while others have barely mentioned it [27—
29]. But it is noteworthy that its importance has been
expressed more significantly in longer courses rather than
short courses like ours. Study participants also believed
that the course was very intensive and short and it is bet-
ter to extend the duration of the course to have more
long-term effects on attitudes and behavior. However, the
positive effects of this short course still can be good evi-
dence to conduct more regular and longer courses in the
future. It was mentioned that the frequency of students
in each group was too many and without any doubt, it
had negative effects on educational outcomes.

Despite the strong points of our study which included
consisting of a large frequency of undergraduate medical
students, defined a unique ECE program for undergradu-
ate medical students, and the program conducted during
the Coronavirus Disease 2019 (COVID-19) pandemic
when the virtual education made too harmful effects on
the medical students’ learning [30, 31]; there were some
major limitations including the compact duration of the
program, the few international participated medical stu-
dents, and the high population of the participants in each

group.

Conclusions

Providing early clinical exposure can enhance students’
motivation and understanding of the role they will play
in the future as a physician. The ECE program was shown
to have the potential benefits to guide the policymakers
and other stakeholders to provide a framework for the
integration of basic and clinical sciences. Moreover, due
to the positive effect of the ECE program, it is suggested
to implement it as a part of the medical education cur-
riculum in medical universities; however, further studies
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Table 4 Qualitative assessment of the students’views towards early clinical exposure and their major comments about the program

Participants’ overall
comment

Frequency of responses Examples of the participants’ statements

[n/all responses of the

field]
(%)

Strength points of the program

Having a clear goal

Respectful behaviors of
the instructors
Performing excellent
training

Teaching physical exami-
nations very well
Intimate atmosphere

Well planned
Excellent instructors

Teaching the communi-
cation skills and how to
behave with the patients

Problem-based teaching

Familiarity with the clini-
cal field

3/42
(7.14%)
4/42
(9.52%)
8/42
(19.04%)
13/42
(30.95%)
3/42
(7.14%)
1/42
(2.38%)
6/42
(14.28%)
6/42
(14.28%)

1/42
(2.38%)
21/42
(50%)

Weakness points of the program

Short duration of the
course

High population of the
participants in each
group

Inadequate coordination

Poor announcements
about the program

Course compactness

Hospital crowdicity

Participants’ suggestions toward the program

Increase the number of the
practical classes

Reduce the number of
participants in each group

Held theoretical classes in
person

Make a chance for all
participants to examine
patients

12/22
(54.54%)

7/22
(38.81%)

5/22
(22.72%)
2/22
(9.09%)
1/22
(4.54%)
1/22
(4.54%)

8/18
(44.44%)
8/18
(44.44%)

1/18
(5.55%)
1/18
(5.55%)

«“This course leads to decrease my confusion toward hospital and its clinical wards”
«"The present course has a clear goals which made me interested in it"

«"All the instructors were behaved to the participants and patients with full respect”
-“The instructors were teaching the topics in an excellent form with patience”

«“The instructors were completely dominant in the physical examination and how to teach
it
«“The course atmosphere was so intimate which make us more interested in the program”

«"The course plan was so interesting and regular”

«“The course instructors not only were completely dominant to the topics but also teach
them very well”

«“The course made me familiar with the professional behavior and dressing with the patients”
+"It was so interesting that the instructors give the chance to the students to perform physi-
cal examinations on their own”

«“The course teaches us how to have an effective communication with patients”

-“The present course make a new insight for me into the problem-based learning and teach-
ing in clinical challenges”

«“This course makes me familiar with clinical wards which lead to decrease my fear about the
hospital”

«“This program not only familiarized me with the hospital but also reduced my fear of con-
tacting patients”

+"The present program makes me familiar with the hospital wards and how to fill out the
patients'medical records”

«“It was interesting to contact with real hospital atmosphere which was not experienced in
the routine educational curriculum”

«“The course duration was too short”

«"The program duration was not enough for all of the taught topics and it was better to
expand the program time”

«“It was better to allocate more time to the history taking and physical examination”

+"The groups were so populated, it is suggested to divide participants into less populated
groups”

«"High density of the population in each group lead to having less time for clinical practice”
«“The executive team was not coordinated properly”

+"The announcements of the program were not for all of the students”

«“The course was too compacted, it was better to teach physical examination in two sepa-
rate sections”

«"The hospital was too crowded which reduced my learning ability”

«" It was better to teach the practical topics in two or more sessions except in only one
session”

+"The groups were too crowded which lead to reduce the participants ability to learn and
practice the topics, please reduce the number of participants in each group for further
programs”

«“Please hold both theoretical and practical sessions in person”

+"As the groups were too crowded it was hard for everyone to perform physical examina-
tions, it is suggested to modify the number of the participants of each group for the future
courses”
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are required to evaluate the long-term effects of the ECE
program, find out its effects on the physician’s future
clinical work, and modify the program content.

List of Abbreviations

ECE Early Clinical Exposure
HIS Hospital Health Data System
PACS Picture Archiving and Communication System

SPSS
COVID-19

Statistical Package for the Social Sciences
Coronavirus Disease 2019

Acknowledgements
The authors would like to thank all the students and staffs who participated in
the present study.

Author Contribution

M.A, MR, SAZ RZ HA, AF & AM: Conducted the main idea of the study. M.A
& S.R: Supervision. M.A, SR, MR, S.A.Z: Conducted the interventions. R.Z: Data
gathering. MK: Data analysis. M.A, MR, S.A.Z, R.Z, S.A & AM: Drafting of the
manuscript. All authors reviewed and accepted the manuscript.

Funding
The present study is funded by Mashhad University of Medical Sciences,
Mashhad, Iran.

Data Availability

The data that support the findings of this study are available on request from
the corresponding author. The data are not publicly available due to privacy or
ethical restrictions.

Declarations

Ethics approval and consent to participate

The protocol for conducting the present study was approved by the ethics
committee of Mashhad University of Medical Sciences, Mashhad, Iran (IR.
MUMS.REC.1400.137). All experiments were performed in accordance with
relevant guidelines and regulations, and written informed consent was
obtained from all of the participants.

Consent for publication
Not applicable.

Competing interests
The authors have no competing interests to declare.

Author details

1Depar‘[ment of Internal Medicine, Faculty of Medicine, Mashhad
University of Medical Sciences, Mashhad, Iran

2Depar‘[ment of Community Medicine, Faculty of Medicine, Mashhad
University of Medical Sciences, Mashhad, Iran

4Student Research Committee, Faculty of Medicine, Mashhad University
of Medical Sciences, Mashhad, Iran

SMashhad University of Medical Sciences, Mashhad, Iran

SPresent address: Student Research Committee, Birjand University of
Medical Sciences, Birjand, Iran

Received: 13 January 2023 / Accepted: 10 April 2023
Published online: 01 May 2023

References

1. Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al.
High-quality health systems in the Sustainable Development Goals era: time
for a revolution. Lancet Glob Health. 2018;6(11):21196-e252.

2. Nobakht S, Shirdel A, Molavi-Taleghani Y, Doustmohammadi MM, Sheikh-
bardsiri H. Human resources for health: a narrative review of adequacy and

19.
20.

21.

22.

23.

24.

25.

Page 8 of 9

distribution of clinical and nonclinical human resources in hospitals of Iran.
Int J Health Plann Manag. 2018;33(3):560-72.

Buja LM. Medical education today: all that glitters is not gold. BMC Med Educ.
2019;19(1):1-11.

Khademipour G, Nakhaee N, Anari SMS, Sadeghi M, Ebrahimnejad H, Sheikh-
bardsiri H. Crowd simulations and determining the critical density point of
emergency situations. Disaster Med Pub Health Prep. 2017;11(6):674-80.
Waliany S, Caceres W, Merrell SB, Thadaney S, Johnstone N, Osterberg L.
Preclinical curriculum of prospective case-based teaching with faculty-and
student-blinded approach. BMC Med Educ. 2019;19(1):1-12.

Sheikhbardsiri H, Mousavi SH, Doustmohammadi MM, Karimi M, Salahi S.
The effect of educational workshop on emergency department nurses'
self-efficacy in patient training.JJournal of education and health promotion.
2019;8.

Sheikhbardsiri H, Doustmohammadi MM, Mousavi SH, Khankeh H. Qualita-
tive study of health system preparedness for successful implementation

of disaster exercises in the iranian context. Disaster Med Pub Health Prep.
2022;16(2):500-9.

Wijnen-Meijer M, van den Broek S, Koens F, Ten Cate O. Vertical integration in
medical education: the broader perspective. BMC Med Educ. 2020;20(1):509.
Abdollahyar A, Baniasadi H, Doustmohammadi MM, Sheikhbardesiri H,
Yarmohammadian MH. Attitudes of iranian nurses toward spirituality and
spiritual care. J Christ Nurs. 2019;36(1):E11-E6.

Davarani ER, Tavan A, Amiri H, Sahebi A. Response capability of hospi-

tals to an incident caused by mass gatherings in southeast Iran. Injury.
2022;53(5):1722-6.

Tayade MC, Latti RG. Effectiveness of early clinical exposure in medical
education: settings and scientific theories - review. J Educ Health Promot.
2021;10:117.

Rawekar A, Jagzape A, Srivastava T, Gotarkar S. Skill learning through early
clinical exposure: an experience of indian medical school. J Clin Diagn
research: JCDR. 2016;10(1):JCO1.

Wenrich MD, Jackson MB, Wolfhagen |, Ramsey PG, Scherpbier AJ. What

are the benefits of early patient contact?-A comparison of three preclinical
patient contact settings. BMC Med Educ. 2013;13(1):1-7.

Basak O, Yaphe J, Spiegel W, Wilm S, Carelli F, Metsemakers JF. Early clinical
exposure in medical curricula across Europe: an overview. Eur J Gen Pract.
2009;15(1):4-10.

Kar M, Kar C, Roy H, Goyal P. Early clinical exposure as a learning tool to
teach neuroanatomy for first year MBBS students. Int J Appl Basic Med Res.
2017;7(Suppl 1):38.

Dornan T, Osler. Flexner, apprenticeship and ‘the new medical education’ J R
Soc Med. 2005;98(3):91-5.

Mafinejad MK, Mirzazadeh A, Peiman S, Khajavirad N, Hazaveh MM, Edalati-
fard M, et al. Medical students'attitudes towards early clinical exposure in
Iran. Int J Med Educ. 2016;7:195.

DornanT, Littlewood S, Margolis SA, Scherpbier A, Spencer J, Ypinazar V. How
can experience in clinical and community settings contribute to early medi-
cal education? A BEME systematic review. Med Teach. 2006;28(1):3-18.
Nicholson MW. Adaptation of Asian Students to American Culture. 2001.
Briguglio C. Language and cultural issues for English-as-a-second/foreign
language students in transnational educational settings. High Educ Europe.
2000;25(3):425-34.

Baniasadi H, Hosseini SS, Abdollahyar A, Sheikhbardsiri H. Effect of massage
on behavioural responses of preterm infants in an educational hospital in
Iran. J reproductive infant Psychol. 2019;37(3):302-10.

Colvin C, Jaffar F, editors,, editors. Enhancing the international student experi-
ence: The importance of international student groups and peer support

at Edith Cowan University. 10th Pacific Rim First Year in Higher Education
Conference; 2007.

Sheikhbardsiri H, Yarmohammadian MH, Khankeh H, Khademipour G, Mora-
dian MJ, Rastegarfar B, et al. An operational exercise for disaster assessment
and emergency preparedness in south of Iran. J Public Health Manage Pract.
2020,26(5):451-6.

Duque G, Gold S, Bergman H. Early clinical exposure to Geriatric Medicine in
Second-Year Medical School Students—The McGill experience. J Am Geriatr
Soc. 2003;51(4):544-8.

Sathishkumar S, Thomas N, Tharion E, Neelakantan N, Vyas R. Attitude of
medical students towards early clinical exposure in learning endocrine
physiology. BMC Med Educ. 2007;7(1):1-7.



AkbariRad et al. BMC Medical Education

26.

27.

28.

29.

(2023) 23:292

Jafarzadeh Esfehani R, Jalal Yazdi M, Kamranian H, Jafarzadeh A, Rezaei Kalat
A, Mahmudi Gharai A. Effect of early clinical exposure on learning motivation
of medical students. Future of Medical Education Journal. 2012;2(2):3-7.
Velou MS, Ahila E. Expectations and challenges of early clinical exposure
programme for first year medical students in India. IAIM. 2020;7(8):59-65.
Tang K-P, Chen C-Y, Wu M-S, Chen T-T, Wu B-W, Tsai P-F. Correlation between
early clinical exposure environment, attitudes toward basic medicine, and
medical students’basic science learning performance. BMC Med Educ.
2019;19(1):1-8.

Govindarajan S, Vasanth G, Kumar PA, Priyadarshini C, Radhakrishnan

SS, Kanagaraj V, et al. Impact of a comprehensive early clinical exposure
program for preclinical year medical students. Health Professions Education.
2018;4(2):133-8.

30.

31.

Page 9 of 9

Niroumand S, Mastour H, Ghalibaf AM, Shamshirian A, Moghadasin M. Medi-
cal Students' Attitude Toward E-learning During the COVID-19 Pandemic.
Shiraz E-Medical Journal. 2022;23(9).

Mastour H, Ghalibaf AM, Niroumand S. Remote Online Test Anxiety during
the Coronavirus Disease 2019 Crisis: A Cross-Sectional Study among Medical
Students.ranian Red Crescent Medical Journal. 2022;24(3).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Early clinical exposure as a highly interesting educational program for undergraduate medical students: an interventional study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design and participant
	﻿Procedures
	﻿Outcomes
	﻿Data Analysis


	﻿Results
	﻿Quantitative Assessment
	﻿Qualitative Assessment

	﻿Discussion
	﻿Conclusions
	﻿References


