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Abstract

Background: Anatomy is taught to medical students during first and second years of study and there is a big interval between
learning the theory and its usage in the clinic.
Objectives: The aim of this study was to evaluate medical students knowledge about clinical importance and effective teaching
methods of anatomy.
Methods: This cross-sectional study was carried out on 225 preclinical and clinical medical students from the city of Zahedan, Iran,
during October 2015 to April 2016. Participants were selected using the convenience sampling method. Data were collected using
a three-part questionnaire after proving its validity and reliability. Data were reported as descriptive and analytical statistics t test,
ANOVA, Pearson correlation) by the SPSS software version 16. The significant level was set as P < 0.05.
Results: The results showed that preclinical students’ mean knowledge score was 23.05±4.14 and that of clinical students was 26.83
± 3.90. There was a significant difference between students’ course (P = 0.001) and ward (P = 0.001) and their level of knowledge.
The most effective methods of learning anatomy from the perspective of preclinical and clinical students were giving lectures by
the teacher and clinical students mentioned teaching theoretical topics simultaneously with clinical tips.
Conclusions: Anatomy plays an important role in improving clinical skills of medical students. Changes in teaching methods
and using novel methods may be effective for teaching and learning anatomy and improving the students’ attitude regarding the
clinical importance of anatomy.
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1. Background

Human anatomy is a field of science that studies the
human body structures at three levels, macroanatomy, mi-
croanatomy, and developmental anatomy (1). Anatomy is
an important lesson for medical students worldwide (2)
and they must learn anatomy including gross anatomy,
histology, and embryology; these are the major part of the
basic sciences of medicine (1, 3). Many of the clinical spe-
cialists consider having enough knowledge of anatomy a
prerequisite for performing safe and competent interven-
tions in medicine (4, 5). Learning anatomy practically and
with clinical approach is necessary for medical students to
decrease the medical errors. Knowing the importance and
clinical uses of anatomy, on the other hand, could help stu-
dents improve their skills (6).

Anatomy is a necessity for general practitioners, sur-
geons and for all those, who are involved in invasive di-
agnostic and therapeutic procedures. Knowing the body
structures and the position of vital organs is necessary
in emergency situations because many of the emergency

and resuscitation procedures, including cricothyroido-
tomy, chest tube and tracheal tube placement, and many of
the physical examinations and diagnostic and therapeutic
procedures are based on anatomy knowledge (7).

The first words medical students learn are about
anatomy, nevertheless for most of them the first thing that
comes to their minds with the word “anatomy” is a ca-
daver and dead bones and this is why they often do not
have a positive attitude towards this subject (8). In one
study it was shown that medical students had a negative
attitude towards basic sciences, including anatomy and
they believed that there was no association between the-
oretical and practical aspects of these sciences and they
could not use the theoretical sciences in clinical situations
(9). Another study on interns showed that they did not
have a positive attitude towards use of basic sciences in
wards and on patients’ bedsides (10, 11). Some studies have
stated that the negative attitude towards basic sciences, es-
pecially anatomy, is due to the lack of consistency between
theoretical and clinical aspects (12, 13).
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In Iran, medical students, after finishing the basic sci-
ences course and passing the national basic medical sci-
ences exam, which is mainly about anatomy, enter hospi-
tals and learn physical examination and signs and symp-
toms of diseases. Therefore, learning basic sciences, in-
cluding anatomy correctly and practically could help them
with their jobs and provide necessary clinical skills (14).

Teaching anatomy, unlike other basic science lessons,
such as biochemistry and physiology, needs a particular
method of teaching and appropriate tools. These tools
include a cadaver, molding (moulage), human body at-
lases, and educational movies and slides (10). There are dif-
ferent methods for teaching anatomy; in the traditional
method, teaching is based on giving lectures. In this
method the students are required to memorize a lot of in-
formation without knowing their importance and usage
(15, 16). Therefore, most of this information is forgotten
rapidly and the students do not have any interest in learn-
ing them again. Considering the fact that medical students
need the knowledge of anatomy in their clinical courses,
the methods of teaching and the tools have completely
changed (17).

One of the major concerns for medical students is con-
necting theoretical subjects with practical ones and their
usage in the clinic. For this purpose and in order to make
the medical students interested in anatomy, various new
methods have been proposed, which could improve their
practical skills (17, 18). In these methods the students, while
studying the theoretical subjects, are introduced to body
structures and functions on a live and healthy person and
then learn their practical usage (19). In the problem-based
learning curricula (PBL) or horizontal integration method,
instead of teaching anatomy, separately, there is a focus
on one subject and subjects are taught systematically. In
the vertical integration, on the other hand, teaching basic
sciences and clinical lessons is done together and the stu-
dents don’t learn these lessons separately (19-21).

The first step in planning educational programs is eval-
uating the level of knowledge of study groups and their
needs assessment (22). Therefore, considering the impor-
tance of anatomy in medical education, this study was
conducted with the aim of evaluating medical students
knowledge about clinical importance and effective teach-
ing methods of anatomy.

2. Methods

2.1. Study Design

This was a cross-sectional study carried out during Oc-
tober, 2015 to April, 2016. The study population included
all preclinical and clinical medical students of Zahedan

University of Medical Sciences (ZAUMS), Zahedan, Iran.
Through the convenience sampling method, 225 (120 pre-
clinical and 105 clinical) medical students were selected in
the study.

Despite the differences in naming various courses of
medical curriculum in different countries, all the medical
students passed preclinical and clinical courses. Medical
curriculum in Iran included basic sciences, physiopathol-
ogy, externship, and internship. Preclinical and clinical
courses in Iranian medical curriculum are known as ex-
ternship (24 months) and internship (18 months) courses,
respectively.

Inclusion criteria were as follows, being a medical stu-
dent at ZAUMS, passing all the anatomy courses, and will-
ingness to participate in the study.

2.2. Study Questionnaire

Data were collected using a 3-part self-administered
questionnaire, after proving its validity and reliability.

The first part included students’ demographic char-
acteristics, such as age, gender, course, grade point aver-
age (GPA) and ward. The second part consisted of 16 ques-
tions concerning the students’ knowledge regarding the
importance of anatomy and its usage in the clinic. The first
15 questions were closed-style with 2 options of “Yes” and
“No”. The answer no was scored as 1 and yes as 2. The over-
all knowledge score was classified at 3 levels of knowledge;
low (15 to 20), moderate (21 to 26), and high (27 to 30). The
last question (question 16) was used to evaluate the medi-
cal students’ purpose of studying anatomy. The third part
of the questionnaire evaluated the students’ viewpoint
about the most effective way of learning anatomy, which
could help improve their clinical skills and also draw their
interest to anatomy.

2.3. Validity and Reliability of the Questionnaire

The validity of the questionnaire was proved using
panel of experts method. For this purpose, the initial ques-
tionnaire was designed based on review of the literature
(10, 13, 23, 24) and was then assessed and revised by 4 of the
anatomy staff (3 anatomist), 4 clinical specialists (1 general
surgeon, 1 internal medicine specialist, 1 orthopedist, and
1 emergency medicine specialist), and also 2 general prac-
titioners. In the final questionnaire, CVI and CVR were cal-
culated as 0.89 and 0.91, respectively, and thus the validity
was proved.

The reliability of the questionnaire was proved using
the test-retest method; 15 students filled the questionnaire
twice with a 2-week interval and correlation coefficient be-
tween the 2 times was 0.83, indicating reliability.

2 Shiraz E-Med J. 2017; 18(12):e14316.

http://emedicalj.com


Charkhat Gorgich EA et al.

2.4. Ethical Considerations

This study was approved by the ethics committee of
ZAUMS (IR.ZAUMS.REC.1396.18). Written informed consent
was obtained from all participants students.

2.5. Statistical Analysis

Data were represented as descriptive statistics (mean,
standard deviation, and frequency table) and analytical
statistics (t test, ANOVA, Pearson correlation) by SPSS soft-
ware version 16. The significance level was set at P < 0.05.

3. Results

A total of 225 students were included in the final analy-
sis. The participants age ranged was between 18 and 27 with
a mean of 22.12±3.24. Most of the participants were female
(n = 117, 52%), had a bachelor degree (n = 157, 69.78%), and
were in the preclinical (n = 120, 53.34%) period and study-
ing at an internal medicine ward (n = 60, 26.70%). More de-
mographic characteristics are presented in Table 1.

Table 1. Demographic Characteristics of the Medical Studentsa

Characteristics Value

Age, y,mean, (range) 22.12 ± 3.24 (18 - 27)

Grade point average,mean 16.87 ± 2.31

Gender

Male 108 (48.00)

Female 117 (52.00)

Marital status

Bachelor 157 (69.78)

Married 68 (30.22)

Course

Preclinical 120 (53.34)

Clinical 105 (46.66)

Ward

Internal 60 (26.70)

Surgery 19 (8.40)

Orthopedics 35 (15.60)

Emergency 49 (21.80)

Neurology 34 (15.10)

Cardiology 28 (12.40)

aValues are expressed as No. (%).

The study results showed no significant differences be-
tween students’ level of knowledge and their age (P = 0.23),
gender (P = 0.07), and marital status (P = 0.09), yet the

difference between their course (P = 0.001) and ward (P =
0.001) and their level of knowledge was statistically signif-
icant.

Students mean overall knowledge score was 24.83 ±
4.42, which is at a moderate level. Male students knowl-
edge was 24.32 ± 4.36 and that of females was 25.29 ±
4.45, yet the difference between the 2 groups was not sta-
tistically significant. Preclinical students mean knowledge
score was 23.05 ± 4.14 and that of clinical students was
26.83 ± 3.90, and there was a significant difference be-
tween these 2 groups so that clinical students had a higher
level of knowledge than preclinical counterparts (Table 2).

The study findings showed that preclinical students
studied anatomy mostly for passing the exam (52.50%)
whereas clinical students studied it mostly for improving
their clinical skills (36.19%) (Table 3).

Based on the study results, preclinical students stated
that the most effective way of learning anatomy is giv-
ing lectures by the teacher whereas clinical students men-
tioned teaching the theoretical topics simultaneously with
clinical tips as the most effective way (Table 4).

4. Discussion

Anatomy is a substantial course in medical education
and health sciences, and all medical schools maintain
anatomy as a main subject in their curricula (3). Medi-
cal students spend their first 2.5 years at the beginning
of medical education on studying basic sciences, such
as anatomy before being involved in their clinical clerk-
ship (25). Anatomy has recently been undergoing some
changes in medical schools of different universities, ac-
cording to the demands of modern medical practice (26).
However, didactic lectures and hands-on cadaveric dissec-
tion is still a common method of teaching anatomy in med-
ical schools and theoretical lectures are completed by prac-
tical courses (27).

In the current study, the researchers asked medical stu-
dents about an appropriate method for learning anatomy
and examined their level of knowledge about the clinical
significance of anatomy. The findings showed that there
was a significant difference in the level of knowledge of
anatomy between these 2 groups so that the senior stu-
dents believed that their anatomy knowledge was critical
in the application and practice of medicine and helped
them to improve their clinical skills, and they were in-
terested in theoretical lectures accompanied by clinical
and applied anatomy. This result is in accordance with
the study of Mazouchian et al., who concluded that med-
ical students of Qazvin University were more interested in
learning practical-theoretical skills when compared with
theory alone (13).
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Table 2. Frequency of Knowledge Levels About the Clinical Importance of Anatomy From the Perspective of Medical Students

Courses Levels of knowledge Frequency, No. Percentage Mean± SD

Preclinical

Low 55 45.80

23.05 ± 4.14Moderate 22 18.30

High 43 35.80

Clinical

Low 13 12.40

26.83 ± 3.90Moderate 30 28.60

High 62 59.00

Table 3. Medical Students’ Viewpoint About Their Purpose of Studying Anatomya

Purposes of Studying
Anatomy

Preclinical Students Clinical Students

Success in exams 63 (52.50) 14 (13.33)

Being interested in
anatomy

8 (6.66) 10 (9.52)

Importance of anatomy in
medicine

11 (9.16) 18 (17.14)

Clinical importance of
anatomy

22 (18.33) 25 (23.80)

Improving the necessary
clinical skills

16 (13.33) 38 (36.19)

aValues are expressed as No. (%).

However, the preclinical students in the current study
believed that giving theoretical lecture by teachers was an
effective method for learning anatomy. This discrepancy
may be due to differences in the level of education be-
tween these 2 groups of medical students so that the con-
cern of clinical students was passing the medical basic sci-
ence exam and they believed that theoretical lectures were
enough for passing the exam. According to Ahmadine-
jad’s study, the majority of medical students stated that
theoretical lectures were an effective method for learn-
ing anatomy (28). Another study reported that improving
lecturer’s teaching skills and using proper coeducational
tools result in better learning in anatomy lessons (29).

In another section of the present study, students’ view-
points about their purpose for studying anatomy were ex-
amined. The result showed that preclinical students stud-
ied anatomy for obtaining better marks in the medical ba-
sic science exam, yet clinical students, who passed the ba-
sic science exam, were interested in improving their skills.

According to the study of Gole et al., at the beginning of
the anatomy course 100% of the students were interested
in clinical practice yet at the 2nd assessment when the syl-
labus of anatomy was completed, 32% of students changed
their opinion and just wanted to pass the medical exam,

Table 4. The Most Effective Ways of Teaching Anatomy from the Medical Students’
Viewpointa

Ways of Teaching Anatomy Preclinical Students Clinical Students

Giving lecture by the
teacher

53 (44.16) 9 (8.57)

Teaching useful clinical
topics simultaneously
with theoretical ones

18 (15) 58 (55.23)

Teaching only the useful
clinical topics

7 (5.83) 12 (11.42)

Using electronic devices
and educational slides

9 (7.50) 6 (5.71)

UsingMolding, atlas,
corpse andmicroscope

8 (6.66) 8 (7.61)

Reviewing the theoretical
topics in practical classes

6 (5) 4 (3.80)

Providing booklets and a
summary by the teacher

7 (5.83) 0 (0)

Making amedical
dissection before the
theoretical class

5 (4.16) 7 (6.66)

Teacher’s friendly behavior
and nice appearance

3 (2.5) 1 (0.95)

Regular exams during the
semester

4 (3.33) 0 (0)

aValues are expressed as No. (%).

which is in line with the current study (10).

Anatomy courses are important and a relatively large
part of medical basic science exam in Iranian medical
schools, and medical students have to learn a high volume
of anatomy terms (many of them in Latin) and details with
little understanding of their relevance in a limited time
and there is considerable loss of anatomy knowledge and
this may be the reason for the change in view point.

Anatomy plays an essential role in medical education
and it is necessary to teach clinically relevant material
(30). The majority of anatomists in Iran are traditional
anatomists, who try to conserve the content of lessons and
they didn’t use new methods of teaching. According to the
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research of Hasanzadeh et al., 82% of anatomists in Iran
use lectures for teaching, and they believe that applied and
clinical contents should be added to the theoretical lec-
tures of anatomy (27).

One of the other hand, the questionnaire of the cur-
rent study assessed students’ attitudes toward the clinical
significant of anatomy. The result showed that there was a
significant difference between these 2 groups so that clini-
cal students had a higher level of knowledge than preclin-
ical students. This was in line with Kemeir’s study, who
reported that 60.4% of medical students in the preclini-
cal phase at King Khalid University in Saudi Arabia claimed
that the study of gross anatomy did not help them in clin-
ical procedures (31).

The result of Mazouchian et al. showed that medical
students of Tabriz University were not optimistic about the
application of basic medical sciences in their practice (13).
Ali et al. reported that a large number of medical students
felt their anatomical knowledge was not adequate for their
future jobs (32).

Results of several studies revealed that a great number
of students believed that anatomy was taught with the tra-
ditional method and most of them were unable to remem-
ber what was taught during the preclinical phase (31, 33).
On the other hand, the results of Nabil et al. demonstrated
that 68% of the students strongly agreed about the impor-
tance of anatomy knowledge for their future role as physi-
cians (25). This discrepancy in the current study between
clinical and preclinical students’ attitude about clinical
significant of anatomy may have resulted from the insuf-
ficiency of anatomy knowledge in junior students.

In conclusion, considering that medical students need
anatomy, modification of its teaching methods not only
makes them more interested in anatomy yet can also help
them improve their professional skills. According to the
findings of the current study, learning anatomy plays an
important role in improving clinical skills of medical stu-
dents. It seems that changes in teaching methods and us-
ing novel methods may be effective for teaching and learn-
ing anatomy and improving students’ attitudes towards
the clinical importance of anatomy.
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