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ABSTRACT

This study employed the Tarsal Bone Test (TBT) to gauge the anatomical knowledge of podiatry students regarding the
bones of the lower limb. The TBT was administered without prior announcement and lasted for five minutes. Results
indicated a high accuracy rate of 96% in identifying all tarsal bones. However, a small percentage (2.6%) of participants
struggled to correctly identify the cuboid and navicular bones. Interestingly, there was no significant disparity between the
accuracy of first-year and fourth-year students in identifying these bones. Overall, the TBT emerged as a valuable tool for

objectively assessing podiatric knowledge across different stages of podiatric education.
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INTRODUCTION

Human anatomy is emphasized as a cross-
disciplinary and structural component in academic
curricula in many fields of the health sciences [1]. A
medical student or other health professional should have
knowledge of gross structure of body, functions, and
pharmacology in order to prepare for clinical practice [2—
4]. The development and implementation of this program
have been guided by an educational model, which has
been referred to as a paradigm shift. Therefore, in health
sciences, students will need to integrate basic science
subjects, such as anatomy, with clinical skills they will
need to succeed in their career [5]. Health Sciences
degree courses have been greatly reformed in order to
harmonize educational systems across Europe [6].
Academic structures in universities have changed, as well
as syllabi, courses taught in classrooms, and methods of
teaching and learning. Thus, traditional methods of
teaching anatomy, such as dissections, pro-sections,
living anatomy, lectures, and models, are being replaced
by new approaches. Seminars, small groups, academic
tutorials, and specific project-based tasks are all ways
students can learn through problem-based learning,

computer-assisted learning, virtual anatomy, and virtual
dissections [7]. Comparatively to those in other health
professions, medical students are not well versed in the
gross anatomy of the musculoskeletal system [8-10]. A
number of studies in this area have been motivated by
this need as well as the need to assess the impact of new
teaching methods on knowledge acquisition. It has
therefore been necessary to design a variety of measuring
instruments. An example of this type of test is the test of
carpal bones, which requires participants to label
properly the bones of the wrist and hand on a picture. In
order to benchmark physiological knowledge, the carpal
region bones were selected since they are easy and
objective to examine, and have clinical relevance in the
musculoskeletal system. This test has been used to assess
the knowledge of students in health science disciplines
[11, 12]. A carpal bone test appears to be a valid method
for assessing anatomy knowledge among health care
professionals who treat musculoskeletal conditions of the
upper limb.
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This type of test should, however, be expanded
to include other parts of the body in order to be
beneficial, according to the authors. Students in medical
science have an apparent gap in their knowledge of
specific anatomical regions. Clinical diagnoses and
physical examinations are least confident in the foot and
ankle, among different anatomical regions [13].
Musculoskeletal pain conditions of the foot and ankle
affect a significant number of middle-aged to older
people. It will be challenging and financially burdensome
to provide public health services in the future [14, 15].
The tarsal bones seem to be a good test for evaluating
anatomy knowledge. Femurs, tibias, and fibulas are the
three biggest bones in the lower limbs. An understanding
of tarsal bone anatomy may also be beneficial for health
professions directly involved with foot care. We
developed a tarsal bone test in order to determine how
well Spanish podiatry students were familiar with the
lower limb bones using that test.

TABLE 1: Studied participants’ characteristics

METHODOLOGY

Anatomical content was not covered until the
first year of study in other health disciplines. Since these
students are preparing to become specialists in foot and
lower limb care, they decided to evaluate the tarsal bone
test on them specifically. Anatomy of the foot and lower
limb is taught to students throughout their undergraduate
studies. General human anatomy is discussed in the first
chapter, while lower limb anatomy is discussed in the
second chapter. These two subjects have 95 theory hours
and 25 dissecting room hours combined. Student
volunteers were given the test without prior notice, thus
eliminating their ability to prepare answers in advance. It
took the researchers 5 minutes to explain that all
participants could not speak during the test. Once the
tests had been completed, the researcher received them.
To avoid disturbing the others or providing hints for the
answers, students were encouraged to remain silent
during the tests.

Group — | Group - 11 Group - 11

Total Sample | Firstyear | Fourth year | First year | Fourth year | First year | Fourth year

N 127 32 20 17 20 24 16

Age (years) 23+3.15 21+2.74 2428 + 19.71 = 23.64 + 21.72 24.84 +

3.45 2.42 3.30 5.75 3.86

Gender (male/female) 36/91 9/23 6/14 2/15 08/12 11/13 2/14
RESULTS AND DISCUSSION and navicular bones. Research has been conducted to
A total of 130 students offered to participate, evaluate the anatomical knowledge of medical
127 submitted their completed questionnaires in the specialists, medical school course directors, and

classroom to the corresponding researcher. Seven of the
other participants refused to take part in the study. As can
be seen from Table 1, the distribution of participants by
gender, age, and academic year is based on the gender,
age, and academic year of the participants. One hundred
and seventy-two percent of the 127 participants correctly
labelled the tarsal bones, while only two percent
incorrectly labelled at least one. There was no blank
response on any of the questionnaires. The cuboid and
navicular bones were incorrectly labelled 7 and 6 times,
respectively. One fourth-year student, in particular,
mislabelled only the cuboid. In addition, six first-year
students labelled the cuboids and/or naviculars
incorrectly. In spite of the fact that only one fourth-year
student participated in the study and the rest of the
students were first-year students, Fisher's exact test found
no significant differences between the navicular and
cuboid groups in terms of correct and incorrect
responses. Using the tarsal bone test, we uncovered
undergraduate podiatry students' knowledge about lower
limb anatomy for the first time across universities. When
it came to learning and remembering the names of the
tarsals, students were not able to distinguish the cuboid

physiotherapy students using instructional techniques for
teaching anatomy [16-20]. This purpose can sometimes
be addressed using tests similar to the one used in this
study. Using a drawing of the carpal bones, students label
the proper bones.

Even though this instrument appears to be crude
and unrefined, it can nonetheless be used effectively to
assess anatomy knowledge at multiple levels of
proficiency. The three universities are nationally
renowned for their podiatry training programs. This test
was administered as part of the early and late stages of
the podiatry degree program. The anatomy courses
required for students' courses have already been
completed by the end of the first year. As the students
progress through the program, they reinforce their
knowledge through both theoretical and practical classes.
The fourth-year podiatrist student must have adequate
knowledge of anatomy before he or she becomes a fully
qualified podiatrist after the end of their classes.
Anatomy was an essential discipline in health professions
in order to develop their subsequent clinical reasoning. It
is crucial for health care professionals to understand
anatomy and human function [21]. Anatomical
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knowledge has long been regarded as essential or highly
relevant to a number of medical practices, such as
imaging diagnosis and physical examination. A high
complete success rate (97.2%) observed on the tarsal
bone test could be explained by using these results as a
"gold standard" against which future research may be
compared. The navicular was incorrectly labeled as the
cuboid by two of the six students who labeled some
bones. It is clear that both structures have distinct shapes
and locations, but the authors believe that the confusion
may be due to the fact that the navicular is commonly
called “scafoides” in podiatry in Spain, which sounds
very similar to the Spanish word for the other bone, the
cuboides. Also, they are anatomically identical. Students
may also have become confused because they memorize
their names in an order different from the numbers they
appear on the test, as some reported to us. Due to the
clinical relevance of the two in midfoot biomechanics,
this aspect of confusion was limited to a small number of
students.

About 20 percent of professional ballet dancers
suffer injuries to their feet and ankles due to cuboid
syndrome, which affects the lateral midfoot. Cuboid
syndrome has also been linked with ankle sprains in
which the plantar flexions or inversions occur [22, 23].
Furthermore, because of the unusual blood supply it
requires, the tarsal navicular bone is also susceptible to
subsequent stress injuries [24]. Among the three
participating  universities, this university studies
dissecting room the least. There was only one student at
that university who did not make mistakes. In spite of the
fact that this study was not intended to examine whether
dissection is an essential component of anatomy
instruction, it would be consistent with those authors who
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