ONLINE FIRST

This is a provisional PDF only. Copyedited and fully formatted version will be made available soon.

MORPHOLOGICA

e-ISSN: 1644-3284

Opinions of doctors and students regarding teaching aids used
during human anatomy course in medical faculties assessed
with a questionnaire

Authors: Jarostaw Fugiel, Anna Rohan-Fugiel, Bartosz Poniewierka, Adam
Wiatkowski, Marek Syrycki, Dominika Domagata

DOI: 10.5603/fm.101743
Article type: Original article
Submitted: 2024-07-25
Accepted: 2024-10-16

Published online: 2025-03-06

This article has been peer reviewed and published immediately upon acceptance.
It is an open access article, which means that it can be downloaded, printed, and distributed freely,
provided the work is properly cited.
Articles in "Folia Morphologica" are listed in PubMed.


http://www.tcpdf.org

ORIGINAL ARTICLE

Jarostaw Fugiel et al., Opinions on teaching aids in the teaching of anatomy

Opinions of doctors and students regarding teaching aids used during human anatomy course
in medical faculties assessed with a questionnaire
Jarostaw Fugiel®?, Anna Rohan-Fugiel®, Bartosz Poniewierka®, Adam Wiatkowski‘, Marek Syrycki* >

Dominika Domagata®?

'Division of Biostructure, Wroclaw University of Health and Sport Sciences, Wroctaw, Poland

*Polish Anatomical Society, Wroclaw Division

*Division of Anatomy, Department of Human Morphology and Embryology, Wroclaw Medical
University, Wroctaw, Poland

*Wroclaw Medical University, Wroctaw, Poland

Address for correspondence: dr hab. Jarostaw Fugiel, prof. AWF, Division of Biostructure, Wroclaw

University of Health and Sport Sciences, al. I. J. Paderewskiego 35, 51-612 Wroctaw, Poland; e-mail:

jaroslaw.fugiel@awf.wroc.pl

ABSTRACT

Background: The human anatomy course is a fundamental subject in medical education.
Understanding the structure and topography of the human body is essential for the years to come and is
vital in a doctor’s career. Quality education for future doctors is key to teaching process which requires
adequate equipment to ensure proper level of training. This concerns the need to create several

dissecting rooms to accommodate preserved specimens and whole corpses. It is also necessary to
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employ teaching, laboratory and technical staff with appropriate competences and experience. Various
educational resources have been introduced recently to support anatomy education and enhance
teaching, such as virtual anatomical tables and digital anatomical applications, which are already being
used by some universities. However, the question remains: can these new methods replace traditional
teaching ones? Should the virtual experience prevail over cadaver dissection, during anatomy course?
The objective of the study was to gather opinions from doctors and medical students on the
effectiveness of teaching human anatomy using anatomical preparations, cadaver dissection, digital
applications and other resources to support the educational process.

Materials and methods: A total of 962 participants joined the study, including 127 doctors (20
residents and interns) and 835 students (154 first year students and 681 second- to sixth-year students).
The study employed a diagnostic survey method, using a questionnaire as the primary tool. In the
section of the questionnaire where respondents were asked to evaluate educational resources for
teaching human anatomy, they were asked to assess the effectiveness of learning through anatomical
preparations, cadaver dissection and digital anatomical applications. The frequency of responses (in
percentages) was calculated and differences between doctors and students were analysed using chi-
square test.

Results: Majority of respondents agreed that anatomical knowledge is important for other subjects in
later years of medical studies and for future professional work. This opinion was shared by both
doctors and medical students. Similar amount of respondents also considered anatomical preparations
and human cadavers to be the most effective way to teach anatomy. Virtual programs are seen as an
interesting and useful additional teaching tool, but they cannot replace hands-on experience in the form
of dissection. This was expressed by both doctors and medical students.

Conclusions: Knowledge of human anatomy is a basic requirement for doctors and the skills acquired

through practical classes using anatomical preparations and autopsies are extremely important. Digital



anatomical programs are useful as an additional resource in the educational process but cannot replace
dissection room classes where students gain hands-on experience in actual cadaver preparation.
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INTRODUCTION

During medical school, the human anatomy course is core subject, regardless of chosen specialization
[17, 20]. Knowledge of body’s structure, its details and topography, acquired through direct contact
with anatomical preparations and cadavers, is used in subsequent years of study and is foundation of
all fields of medicine [15]. Anatomical knowledge is essential for physical exams, assessment of
patient’s functional status, interpretation of MRI or X-ray images and performance of invasive
procedures. It ties all branches of medicine together and affects the accuracy of treatment selection.
Medical errors resulting from the lack of anatomical knowledge have resulted in a significant number
of complaints against doctors in recent years [3]. The decline in anatomical knowledge among doctors
has been observed in many countries [1, 5, 8, 13, 18] and is a concern in the medical community.

To maintain the quality of education, several factors have to be considered. To begin with, students
have to be provided with the appropriate equipment. This includes setting up dissection rooms for
specimens and whole bodies. Further, teaching, laboratory and technical staff with relevant expertise
are required so that students can explore human anatomy through studying specimens and dissection.
Currently, medical courses are offered at 36 universities in Poland. From the perspective of ensuring
the quality of education, the fact that Polish Accreditation Committee issued a negative assessment to
eleven universities that started educating students in the academic year 2023/2024 seems to be

disturbing. The available information shows that seventeen universities that launched medical courses



this year (as of August 1, 2023) do not have a dissecting room for teaching human anatomy classes.

[4].

Objectives

The aim of this study was to gather opinions of doctors and medical students on the effectiveness of
teaching human anatomy using anatomical preparations, cadavers and digital anatomical applications.
The authors wanted to answer the question: Can we rely solely on anatomical multimedia applications
to prepare students for their future work as doctors? And if not, what are other ways to meet the

curriculum requirements for knowledge, skills and competencies in medical studies.

MATERIALS AND METHODS

The study was conducted in 2023 after the start of the 2023/2024 academic year involving
a study group of doctors and medical students. A total of 982 participants joined, including 127 doctors
(20 residents and interns) and 835 students, 154 first year students and 681 second- to sixth-year
students. The research used diagnostic survey method, survey as a technique and questionnaire
created by the authors of the project. The questionnaire included a data sheet for the following
variables: gender, age, professional status, specialty, professional experience and place of study or
work. In the section dedicated to teaching tools for human anatomy, respondents were asked to
evaluate the effectiveness of anatomical preparations, cadaver dissections and digital anatomical
applications, 9 questions in total. The content validity of the questionnaire was assessed by expert
judges in anatomy. Reliability of the questions was examined by the repeated measurements (test-
retest), which involved retaking the same questionnaire by selected respondents (20 respondents). The
results showed high consistency of responses. Quantitative data were presented as frequency (in %).

Differences between doctors and medical students were determined using the chi-squared test.



RESULTS

The study involved 962 people, including 127 doctors and 835 students. Table 1 presents the number
of people in the individual groups of doctors and students divided by gender.

The age of the students ranged from 18 to 30 years. The average age of the physicians was 46 years.
The group of practicing doctors taking part in survay (excluding residents and interns) included:

e 33 people under 40 years of age (26%),

e 57 people in the age group from 40 to 50 years (45%),

e 22 people from 50 to 60 years of age (17%),

* 15 people over 60 years of age (12%).

Among the doctors who participated in the study, the most common specializations were internal
medicine and family medicine, with 23 respondents (18%) each. Other notable specializations included
gynecology and obstetrics, with 14 respondents (11%) each, and general and orthopedic surgery, with
13 respondents (10%) each.

Two initial questions in the study asked for respondents’' views on the importance of anatomical
knowledge for other subjects in later years of medical training and in their careers as physicians. When
asked about the relevance of anatomy in professional practice, 88% of doctors, 93% of first-year
students, and 76% of second- to fifth-year students responded that it was fairly or highly important
(Fig. 1). There was no significant difference in the overall frequency of such responses between
doctors and students (p = 0.46). However, second- to fifth-year students rated anatomy as “very
important” significantly less frequently (p = 0.00).

Similar patterns emerged when asked about the role of anatomical knowledge in other subjects during
subsequent years of study. First-year students were excluded from this analysis. The majority of

respondents, including doctors and students, indicated that anatomical knowledge was important for



other subjects, although fewer rated it as ‘very important’ compared to the previous question (Fig. 2).
There were no statistically significant differences between doctors and students in the ‘important’ and
‘very important’ responses (p = 0.66), although doctors significantly more often selected the response
‘very important’ (p = 0.04).

The following questions addressed the use of teaching tools in anatomical education. Respondents
were asked about their opinions on multimedia programs and virtual applications, as opposed to more
traditional methods involving anatomical preparations and human cadavers. The majority of
respondents believed that learning anatomy without anatomical preparations or cadavers is ineffective.
This view was shared by 80% of doctors, 72% of first-year students, and 86% of those at more
advanced academic stages (Fig. 3). First-year students less frequently share this opinion, although the
difference between doctors and students was not statistically significant (p = 0.89) (Tab. 2).

With regards to the substitution of human cadavers and anatomical preparations with multimedia
programs, the majority of respondents, including 69% of doctors, 88% of first-year students and 91%
of students of subsequent years, agreed that virtual teaching could not replace traditional methods (Fig.
4). Although doctors provided this response less frequently than students, the difference was not
statistically significant (p = 0.93).

Respondents were also asked about the most effective methods for teaching anatomy. Most of them
believed that practical experience in dissecting room, using anatomical preparations and cadavers, was
the most effective approach. When asked whether virtual anatomy programs should replace cadavers
and anatomical preparations, a significant proportion rejected this idea, stating that multimedia
programs should only complement traditional dissecting room exercises. Among doctors, 76% gave
this response, compared to 88% of first-year students and 95% of students of subsequent years (Fig. 5).
Although doctors provided this answer less frequently than students, the difference was not statistically

significant (p = 0.16).



DISCUSSION

Those involved in establishing educational standards for medical faculties, along with students and
physicians, recognize the critical importance of anatomical knowledge for a physician's future practice.
Anatomy serves as the foundation for subsequent clinical subjects and is indispensable for professional
work. As a fundamental discipline for medical students, it provides the basis for subsequent clinical
studies and is essential for effective practice. The extensive volume and intricate detail of the material
requires a significant investment of time and effort from students, who have to demonstrate a high
level of commitment to attain mastery [17]. This frequently results in students seeking alternative
methods to enhance their learning, both at home and in the dissection room. Such methods include
self-study and problem-based learning. Additionally, computer-based multimedia programs and virtual
anatomy tables are being developed to supplement and enhance the study of anatomy. However,
despite the continuous development of teaching techniques and tools, emerging research indicates that
the level of anatomical knowledge among physicians may still be insufficient. Studies by Waterston et
al. [21], McKeown et al. [12], and Rainsbury and Mahadevan [16] provide evidence of this concern.

In Poland, recent reports indicate that some universities offering medical courses are adopting virtual
programs to teach human anatomy, potentially diminishing students' access to anatomical preparations.
However, it is crucial to note that even the manufacturers of these programs assert that their products are
intended as auxiliary tools, designed to complement, not replace, traditional dissection practices.

The evaluation conducted by Polish Accreditation Commission indicates that newly established
medical faculties frequently lack adequate teaching facilities and infrastructure. One university
received a negative assessment from the Commission while seventeen others did not possess the
necessary foundational equipment to facilitate effective teaching in anatomical dissecting rooms.

Training standards for medical students clearly outline the knowledge and skills required in the field of



human body structure. Teaching anatomy using specimens and human cadavers is so-called ‘gold
standard’ among renowned universities worldwide, upholding this practice ensures the highest quality
education for trained professionals. While learning from anatomical atlases or computer programs
offers a general understanding of the body structure, modern technologies can only present individual
systems and organs in an appealing manner. With this in mind, nothing can replace direct experience of
interaction with the human body, its complexities, and individual differences [2, 9]. Thus, errors during
surgical procedures may result from a lack of understanding of human anatomical variability.
Furthermore, the preparation of cadavers enables students to cultivate social competencies, respect for
the human body, humility, and responsibility qualities that cannot be adequately conveyed using virtual
reality substitutes.

The quality of education at medical faculties is not solely determined by the availability of adequate
dissecting room equipment. It also requires the employment of qualified staff with both teaching
experience and specialized knowledge in human anatomy [17]. Insufficient dissecting skills among
students may lead to a decline in teaching quality in subsequent years, ultimately jeopardizing the
education of future physicians and potentially affecting safety and health of patients. Data presented by
Ellis [3] corroborate this phenomenon, revealing a sevenfold increase in the number of patient
complaints related to medical malpractice due to lack of anatomical knowledge in United Kingdom
between 1995 and 2000. This concern is echoed by anatomists and resident physicians, who have
expressed their strong objections to teaching anatomy without adequate facilities [11].

The survey results indicate that both physicians and medical students understand the significance of
anatomical knowledge for their future professional practice. Respondents of the survey consider
practice in the dissection room to be the most effective method of learning the subject, which is
consistent with findings from studies by Snelling et al. [19] and Lempp [10]. Pattel and Moxham [15,

15] and Kerby et al. [7] also confirmed that human dissection is the most effective approach to



teaching anatomy. A study by Kalthur et al. [6] highlights that dissection is the most adequate and
essential tool in learning human anatomy. The majority of the students participated in that trial pointed
that dissection deepens their understanding, provides three-dimensional view and enables quick recall
of topics as well as to observe anatomical variations that are of clinical importance.

Public interest in human anatomy has been revitalized by shows and television programs featuring Van
Hagen, leading to increased expectations for physicians to possess comprehensive anatomical
knowledge. Many in the public actively inquire about anatomical details. Turney [20] reports that an
online survey conducted in the United Kingdom revealed that 94% of respondents believed physicians
should acquire their anatomical knowledge through direct interaction with preparations and human
cadavers. It is crucial that teaching anatomy evolves to adapt to the changing landscape of modern
education. However, traditional methods employed in dissection classes remain the most effective
means of acquiring practical skills. Survey respondents acknowledged the value of contemporary
teaching tools, such as digital anatomical programs, but confirmed that these cannot replace the

invaluable experience of working with cadavers.

CONCLUSIONS

1. A comprehensive understanding of human anatomy is essential for physicians, and practical classes
utilizing anatomical preparations and dissections are particularly important.

2. Digital anatomical applications serve as a valuable complement to traditional teaching methods;
however, they cannot replace the practical classes conducted in the dissecting room, which allow

students to acquire hands-on experience in cadaver preparation.
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Table 1. Number of participants in each category divided by gender.

Participants group Women Man Together
N % N %
Physicians 67 52 40 31 107
Residents and interns 16 13 4 4 20
Students of II-VI years 444 53 237 29 681
I year medical students 110 13 44 5 154
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Figure 1. Percentage of physicians and students indicating the importance of anatomy in a physician's

future work.
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Figure 2. Percentage of physicians and students indicating the relevance of anatomical knowledge for

other subjects in subsequent years of study.
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Figure 3. Percentage in the groups of physicians and students answering the question whether
transition to teaching anatomy without the use of anatomical preparations and cadavers during classes

is appropriate.
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Figure 4. Percentage of physicians and students indicating whether digital programs can replace the

use of anatomical preparations and cadavers in anatomy classes.
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Figure 5. Percentage of physicians and students indicating the appropriateness of replacing anatomy

classes with multimedia programs instead of using cadavers and anatomical preparations



