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The Importance of Clinical Anatomy Education

ORIGINAL ARTICLE

The viewpoint of Medical Students on the Importance of
Clinical Anatomy Education

Background: Anatomy is one of the most important and basic
medical science courses in basic sciences. The aim of this study was
to evaluate the importance of anatomy in clinical practice from the
viewpoint of intern and extern medical students in Mashhad
University of Medical Sciences.

Methods: A descriptive study was performed in the year 2017-2018 in
which 238 medical students (clerkship and internship) were selected
by census sampling method in Mashhad University of Medical Sciences.
The instrument which its validity and reliability were confirmed in the
present study was a three-part questionnaire. Data were analyzed using
SPSS 16 software and T-test (ANOVA, Chi-Square).

Results: The mean and standard deviation of students' viewpoint
of anatomy showed the specialized skills required (1.80%1.37),
clinical importance of anatomy course (1.47+1.42), and
importance of anatomy course in medical field(1.42+1.29), that
were not significant (p>0.05). The mean and standard deviation
of male and female students' viewpoint on the method of teaching
of anatomy course from the viewpoint of male and female students
were: reviewing the theoretical subjects in practical classes (1.43
+ 0.72) and (1.66 = 0.58), sincere approach and decorated
appearance of the professor(1/56+0.72) and (1/161=%0.60),
simultaneous teaching of clinical and applied materials along with
theoretical subjects(1/05%0.57) and (1/26+0.57), and using the
body mass and mass (10.52) and (1/21+0.53), which showed a
significant difference (p <0.05).

Conclusion: Planning for better trainings in anatomy courses and
application of anatomical information to medical students in
internships and stagers is necessary to improve students'
specialized skills.

Keywords: Anatomy Education; Medical Students; Clinical Application
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INTRODUCTION

Human anatomy studies the structures of the human body at
the levels of macro anatomy, microanatomy, and
evolutionary anatomy (1). Anatomy education is considered
an important, fundamental and integral part for medical
students throughout the world (2). As soon as students begin
their medical education, they must take anatomy courses
including Gross Anatomy, Histology, and Embryology. These
courses form a major part of basic medical science courses
(1, 3). Experts of the clinical sciences consider the
knowledge of anatomy as one of the requirements for safe
and effective clinical practice in medical interventions (4, 5).
Therefore, learning anatomy courses in a practical and
clinical approach seems to be necessary to reduce medical
errors in medical students. On the other hand, students'
awareness of the importance and clinical applications of
anatomy can help them to develop their specialized skills (6).
Anatomy is a necessity for general medical courses and
surgical specialties, and generally for anyone involved in
aggressive treatment and diagnostic procedures. Awareness
of body structures and the position of vital organs in
emergencies are also essential, since many emergency and
resuscitation procedures including cricothyroidotomy, chest
tube, tracheal tube placement, and many diagnostic
procedures and therapeutic principles are based on anatomy
(7). Although the first topics medical students are faced with
are related to anatomy, for most medical students anatomy is
an association of corpse and inanimate bones. Therefore,
most of them do not have a positive attitude towards
anatomy courses (8). In Iran, after completing a basic science
course and completing the National Medical Basic Science
Exam, most of which are anatomy courses, medical students
enter the physiopathology course and then enter the hospital
wards, where they learn physical examinations, diseases,
signs and symptoms of the diseases. Therefore, proper and
practical learning of basic science courses such as anatomy
courses can greatly assist them to act more appropriately in
performing their assigned tasks and acquiring the necessary
clinical skills (9). Unlike other basic science courses, such as
physiology and biochemistry, anatomy training requires its
own teaching and learning tools and methods. These tools
include corpse, moulage, atlas of human body, training
videos, and slides. There are various ways to teach anatomy.
In the study of Golmohammadi et al., regarding students’
skills in hearing heart sounds, the results showed that
superficial anatomy training of hearing heart sounds
increases the chance of finding the precise location of
hearing heart sounds which are of clinical importance (10).
In another study by Mohammadi et al., the use of educational
software in teaching anatomy was effective from the students'
point of view (11). In a study done by Mehralizadeh et al.,
students believed that using new methods of teaching and
applying a variety of teaching aids, teaching theoretical and
practical materials together, expressing the importance of
anatomy knowledge in the clinic, along with good expression
by the professor had the most impact on learning anatomy
courses; therefore, new methods of teaching theoretical and
practical contents together were suggested (12). One of the

major concerns of medical students is the relevance of
theoretical materials to their practical and clinical
applications. To this purpose and to encourage students to
be engaged with anatomy courses, new methods have been
proposed so that they can enhance their practical skills (13-
14).

In these new methods, students learn theoretical material
about the structure and function of a healthy living person’s
body and then they learn the practical application of these
materials (15). In PBL (Problem Based Learning) curricula or
horizontal integration method, instead of teaching anatomy
courses individually, the focus is on one subject and the
topics are systematically taught. In this method, most
relevant topics are taught together. However, in the vertical
integration method, the teaching of basic and clinical science
courses is combined and students do not learn these courses
separately (15-17).

In a study by Khashay et al. regarding the viewpoints of
medical interns on the clinical application of basic courses,
the results showed a relative discrepancy between the basic
science courses and the clinical courses. Depending on the
future needs of physicians, this can cause changes in
educational planning in the future. Therefore, the medical
curriculum should be tailored to the needs of the
community, and students can provide valuable insights about
the curriculum and its impact on the learning process which
is important in achieving academic success and informing
educational managers (18).

Since the first step in curriculum planning is assessing the
level of knowledge and needs assessment of the study
groups, as well as considering the importance of anatomy
courses in medical education, this study aimed to evaluate
the importance of the application of anatomy in clinical
practice from the viewpoints of intern and extern medical
students in Mashhad University of Medical Sciences to
suggest improvements by knowing the current situation and
educational needs.

METHODS

This descriptive cross-sectional study was conducted by the
census method after the approval of the plan by the Research
Deputy and the Ethics Committee among medical students
of Mashhad University of Medical Sciences in the academic
year 2017-2018. The study population consisted of all intern
and extern medical students at Mashhad University of
Medical Sciences. 238 students were enrolled in the study
through census method. Intern and extern medical students
were selected since they had passed the basic science
programs and had a better understanding of the use of
anatomy in the clinic.

Inclusion criteria were: Attending general medicine course at
Mashhad University of Medical Sciences, completion of all
anatomy courses in basic sciences course 3, spending at least
one internship course in one of the clinical departments in
internships 4, desirable and informed Consent to participate
in the study. Other medical students were excluded from the
study due to the lack of clinical care. The self-administered
and anonymous questionnaire was distributed to all
students. The first part of the questionnaire included
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demographic information of students, such as age, sex,
course of study, and ward. The second part contained 18
questions about medical students' views on the importance
of anatomy and its application in the clinic. The questions
were on a Likert scale with very high (5), high (4), medium
(3), low options. (2) And I have no idea (1), meaning they
were designed to be assigned a rating of 1 to 5.

The third part of the questionnaire examined the medical
students' aims from studying anatomy courses and their
attitude towards the most effective ways of teaching and
learning anatomy courses, so that it could help them improve
their specialized skills, as well as their interest. The content
validity of the questionnaire was checked by using the expert
panel method. First, the initial design of the questionnaire
was designed based on a review of previous studies (19-22),
and then the initial version of the questionnaire was
reviewed by 6 educational experts. Finally, CVR = 0.8, CVI
= 0.8 were calculated and the validity of tools was
confirmed. The reliability of tools was tested by test-retest
method. The questionnaire was distributed to 15 students in
two time intervals of two weeks and the correlation
coefficient was calculated between the two test times (0.83).
The reliability of the tools was also confirmed.

Data were analyzed using Kolmogorov-Smirnov test (p>
0.05). Descriptive statistics (mean, standard deviation,
frequency distribution table) and analytical statistics (T-test,
ANOVA, Chi-Square) were used for data analysis. The
software used in this study was SPSS. V 16. It had 95%
confidence interval and the significance level of p<0.05 was
also considered.

RESULTS

In the present study, a questionnaire was administered t0238
students. 147 (61.8%) of whom were extern medical

Table 1. The mean and standard deviation of medical
students' viewpoints based on Grade and gender
Academic level (Mean SD) P- value
4years 58.95+£10.08
0.039
Tyears 61.634£9.04
Gender
Male 57.794£9.7 0.003
Female 61.56+9.5

students or stager (fourth year) and 91(38.2%) were in their
intern course (seventh year).

Regarding the medical students' viewpoint about the
importance of anatomy and its application in clinic or
practice in the intern course (seventh year), the highest score
(mean =* standard deviation) belonged to necessity of
anatomy learning for medical students (3.82 *0.87). The
difficulty of learning anatomy courses (3.63 = 0.88) was the
importance of learning anatomy in enhancing clinical
specialized skills (3.59 * 0.86). In the externs or stager
course (fourth year), the difficulty of learning anatomy
courses was (3.95 = 0.8), the necessity of anatomy learning
for medical students was (3.71 % 0.97), and the importance
of anatomy learning in enhancing

clinical specialized skills was (3.24 = 0.93). Overall, there
was a significant difference between the two groups (p =
0.03), with the mean total score in the interns (61.63 = 9.04)
and externs. (58/95 * 10/08) obtained (Table 1).

The students' viewpoints about their most important goals of
the study of anatomy courses showed that the highest mean
score was related to improving the required specialized skills
(1.80 = 1.37) followed by the clinical significance of
anatomy courses (1.47 = 1.42) and the importance of
anatomy courses in medicine (1.42 = 1.29) respectively.
However, there was no significant difference between male
and female students' views (P> 0.05) (Table 2).

DISCUSSION

Basic science in medical education is a very important
course. In fact, basic science is the first step in getting into
clinics, since for an effective medical education there must be
a continuous link between basic sciences and clinical
practices (23). Among basic science courses, anatomy
courses are of the most basic courses in medical education,
and medical students deal with it during their early years of
medical education. Despite changes made in the curriculum
of anatomy courses in different universities, teaching
anatomy is still based on lectures and corpse. The aim of this
study was to evaluate the importance of anatomy in clinical
practice from the viewpoint of intern and extern medical
students in Mashhad University of Medical Sciences.

The results of the present study showed that students'
viewpoints regarding the importance of anatomy and its
application in clinical practice mean scores of extern
students were lower than interns and there was a significant
difference between them. The mean scores of male students

Table 2. The mean and standard deviation of medical students' viewpoints about the purpose of studying anatomy courses by

questionnaire questions and gender

purpose of studying anatomy courses Genm(::;ifgl;)lale
Success in exams 1.27+41.22
Interested in anatomy lessons and engaging topic 1.50+1.14
The importance of anatomy courses in medicine 1.48+1.34
Clinical Importance of Anatomy Courses 1.48+1.40
Improve the specialized skills required 1.84+1.48

Gender/male Total students
mean SD mean SD p-value
1.17+0.94 1.20+1.14 >0.05
1.46+0.91 1.48+1.04 >0.05
1.34+1.24 1.42+1.29 >0.05
1.46+1.45 1.47+1.42 >0.05
1.73+1.23 1.80+1.37 >0.05
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Table 3. The mean and standard deviation of medical students' viewpoints method of teaching anatomy by questionnaire
questions and gender

Method of teaching Gell:](learlifngr)lale G:‘::;/;ng le Tolt::i::lugle)nts p-value
Teaching by lecturer method 1.65+0.7 1.81+0.56 1.7240.65 >0.05
EV??}fltllilréirzltiir;;clath;rilgsapplied content simultaneously along 1..05£0.57 1.26£0.57 1.14£0.58 0.03
Teaching clinical and applied content alone 1.44+0.72 1.51+0.62 1.47+0.68 >0.05
use of electronic tools and educational slides 1.43+0.72 1.62+0.59 1.51£0.67 >0.05
The use of mullein-atlas-cadaver and microscope 1+0.52 1.2+0.53 1.08+0.54 0.01
Review theoretical topics in practical classes 1.4+0.72 1.6+0.58 1.52+0.67 0.04
Teacher Lecture and Summary Discussion 1.52+0.72 1.65+0.59 1.57+0.67 >0.05
Practical description before teaching theoretical lessons 1.41+0.72 1.59+0.6 1.48+0.67 >0.05
Master's cordial attitude and graceful appearance 1.56+0.72 1.61+0.6 1.58+0.67 0.03
Regular and classified exams throughout the semester 1.57+0.72 1.71+0.57 1.66+0.63 >0.05

were lower than female students. In Nabil et al.'s study, there
was no significant difference between the scores of two
groups of students by their year of entry, but there was a
significant difference between the two genders (24). In the
study of Shariati et al., 44.7% of intern students and 42.9% of
externs believed that abdominal parts should be paid more
attention, while 52.6% of interns and 54.3% of externs
wanted more attention in head and neck anatomy, as well as
neuroanatomy section. The interns required more attention
in basic science to viscera and the externs believed that
nerves and lymph should be more discussed. But there was
no statistically significant difference between students'
opinions (25). In all these studies, students emphasized the
importance of the anatomy course and the need to pay more
attention to it. This requires proper educational planning in
this field.

In this study, regarding the most important purpose of
studying anatomy courses, the highest mean score was
related to the study of anatomy aimed at improving the
specialized skills needed (1.80+1.37); therefore, planning to
increase clinical skills and application of the theories seems
to be essential. In the study of Kemeir et al., students believed
that anatomy courses were needed to increase their skills in
clinical procedures such as lumbar puncture, catheterization,
etc. (26). In the study done by Joon Cho et al., anatomy and
its educational content were found to be essential in
enhancing clinical skills and performing various techniques
such as surgery (27).

In terms of students' viewpoints on teaching methods, the
mean scores for lecturing and simultaneous teaching of
clinical and applied content were higher than the other ones.
There was a significant difference between male and female
students regarding the simultaneous teaching of clinical and
theoretical materials, using corpus and moulages, and
theoretical discussions along with the practical and intimate
approaches of the professors. It seems that establishing a link
between theoretical and practical materials and applying the
material taught in practice can be useful for effective learning
and teaching topics. In a study by Fahimi Monzeri et al., male
students found simultaneous teaching of theoretical and

clinical materials more necessary than the female students.
In contrast, female students believed that improving the
teaching methods of teachers was the most effective factor in
improving the learning quality of this course (28).

In the study of Mehralizadeh et al., the use of moulage, good
expression of the teacher, the presentation of clinical points
during teaching, reviewing theoretical materials in the
practical class, and the use of images had the most impact on
learning anatomy (12).

Explaining the use of anatomy in clinical practices during
teaching enhances the students' motivation in learning (29).
As Lam et al. have shown, medical students are eager to learn
clinical skills in their early years of study (30). From their first
years of studies, students should be familiar with the
relevance of theory lessons and their application in the clinic
in order to gain a better understanding and to deepen their
learning (29-31). As mentioned in the study by Bhangu et al.
(32), according to students' views, teaching anatomy’s theory
along with clinical points, improve students’ understanding
of the material, which is consistent with the results of our
study. The results of Hassanzadeh et al.’s study showed that
medical students have a negative attitude toward basic
science courses such as anatomy and believed that there is
no relationship between theory and clinic, since one cannot
use theoretical materials in the clinic (33).

Some studies have reported negative attitudes towards basic
science courses, especially anatomy, due to the lack of
consistency between the theoretical content and the practical
needs of medical students (20, 34-36).

It is believed that anatomy, as one of the major courses of
basic medical sciences, plays an important role in diagnostic
reasoning and treatment in most specialties; also physicians
rely heavily on anatomy science in imaging and physical
examinations (35, 36). Therefore, sufficient knowledge of
anatomy is essential for safe and efficient clinical practices
(5). The results of the study by Gorgich et al showed that the
level of knowledge of extern students regarding the
importance of anatomy courses in the clinic was significantly
lower than that of interns. Level of knowledge was
significantly correlated with the type of clinical wards in
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which students were undergoing their externship. They
concluded that changing and using new methods in anatomy
training can effectively teach anatomy lessons to medical
students and enhance their attitudes toward the clinical
relevance of anatomy courses (37). Students' awareness of
the importance of anatomy courses was in line with the
results of the study by Gorgich et al. On the other hand, the
results of our study showed that there is a significant
difference between male and female students' viewpoints
about the importance of anatomy courses in the clinic; the
score of female students were higher in this regard. The
results of Plaisant et al.'s study showed that there is a
relationship between personality traits and students' attitude
toward anatomy lessons; male students had a negative
attitude toward the importance of anatomy courses (21).
Therefore, various factors affect students' attitudes toward
the importance and learning of anatomy courses, including
their undergoing ward, gender, personality traits, and types
of teaching methods.

Due to the quality of the educational system, the performance
of faculty members and students, the teaching methods, the
curriculum and its implementation, the use of modern
educational technology, motivated learners, the provision of
services with satisfaction, highly skilled and expert staff and
performing internal evaluation in order to achieve social
accountability, it is advisable to design clinical curricula and
teaching methods in a way that students face with health
challenges in the society and acquire the necessary capabilities
to address health problems. Considering the future needs of
physicians through changes in curriculum, the relative
disparity between basic science and clinical courses may be
eliminated (38, 39, and 18). Therefore, proper planning and
management in this field seems necessary.

Finally, based on the results obtained from medical students
about the clinical significance of anatomy and its effective
methods of learning, it seems that teaching the clinical
concepts along with theoretical content using new

educational methods may change the medical students'
attitude toward the importance of anatomy courses and their
application in clinical wards; however, increasing students'
interest in learning more anatomy courses may increase their
level of specialized skills in clinical wards. Considering the
students' views of theoretical and lecture teaching, one of the
limitations of the study referred to the students that are often
familiar with one method of teaching, and these results are
only obtained from a group of students at one university
(Mashhad University of Medical Sciences).

According to the results of the present study, the intern and
extern students' abilities to use anatomical knowledge in
clinics, despite the efficiency of this information to provide
better medical services for patients, refer to anatomy courses
tailored to different specialties during internship and
externship to increase the efficiency and productivity of
anatomy knowledge in clinics. It can also be an effective step
in enhancing students' motivation to learn anatomy by using
teaching aids and enhancing the teaching skills of professors
and categorized teaching for better learning of students.
However, more detailed studies are needed to achieve this.
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