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ABSTRACT

, Musnar Munir3'=,

Objectives: This study aimed to find out the
correlation between the knowledge level of
maxillary  anatomical  structures and the
interpretation of panoramic radiographs among
preclinical dentistry students at the University of
Mulawarman.

Materials and Methods: This quantitative research
utilized a cross-sectional design. The employed
sample technique was non-probability total
sampling, focusing on preclinical dentistry students
from the 2021-2022 academic year who had
finished courses in  panoramic radiograph
interpretation. The data collection included two
validated questionnaires: one measuring knowledge
of maxillary anatomical components and the other
testing the ability to interpret panoramic
radiographs. The Spearman correlation test was

employed for data analysis.

Results: The findings revealed that 60.7% of
students were classified as possessing a limited
understanding of maxillary anatomical components,
73.8% had inadequate skills in reading panoramic
radiographs, and 54.1% showed poor performance
in both domains. The correlation test indicated a
significant association between knowledge of
maxillary  anatomical  structures and the
interpretation of panoramic radiographs, with a Sig.
(2-tailed) value of less than 0.001

Conclusion: A significant correlation exists between
the knowledge level of maxillary anatomical
structures and the interpretation of panoramic
radiographs among preclinical dentistry students at
Mulawarman University.
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INTRODUCTION

Radiography is an important field in dentistry
that plays a very important role in supporting the
treatment process because it can help determine
the diagnosis, make a treatment plan, and assess
the results of the treatment that has been carried
out.! Dental radiographs that are often used are
panoramic in the form of extraoral radiographs that
display the facial structure and oral cavity.?
However, these radiographs have disadvantages
such as distortion, magnification, and
superimposition, which make understanding
anatomical structures more difficult.3*

Knowledge of the depiction of anatomical
structures is fundamental in interpreting panoramic
radiographs. However, recognizing anatomical
structures on these radiographs is a challenge as
the structures appear more complex, overlapping,
and even some normal structures appear abnormal,

such as in the maxilla. Therefore, it is more difficult
to describe descriptively and may lead to
discrepancies in interpretation.>

Interpretation is a process of reading to find all
the information in the radiograph. The
requirements for interpretation are a thorough
understanding of radiographic image types,
characteristics, and knowing the difference
between black, white, and grey.® This is important
as a basis for understanding anatomical structures
and how they are projected on radiographs.” If a
dentist is unable to fulfil these requirements, there
is a high likelihood of interpretation errors that can
end the interpretation process prematurely and
lead to missed diagnoses.8

Dentists can avoid interpretation errors by
practicing these skills since pre-clinic. Preclinical
students who have received dental radiology
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courses are expected to be able to interpret
panoramic radiographs in order to train their
diagnostic skills and make treatment plans that will
be applied when they become dentists.* However,
based on the researcher's observations on the OSCE
(Objective Structured Clinical Examination) results
of 30 Dentistry students in the class of 2022 at
Mulawarman University who took 3 regular OSCEs,
there was only 1 student who passed the
panoramic radiograph interpretation stage. This is
one indication that there is still a lack of knowledge
and ability of preclinical students in interpreting
panoramic radiographs. Based on the background
description, the researcher is interested in
conducting research on the correlation between the
knowledge level of maxillary anatomical structures
and panoramic radiograph interpretation among
preclinical dentistry students at Mulawarman
University.

MATERIALS AND METHODS

The research conducted was a quantitative
study with a cross-sectional design. This research
was conducted at the Dentistry Study Program,
Faculty of Dentistry, Mulawarman University in
November 2024. The sampling technique used was
a non-probability technique with a total sampling
type by taking the entire population into the
research sample. The sample included preclinical
dentistry students from the Faculty of Medicine,
Mulawarman University, class of 2021-2022,
totaling 62 students. The inclusion criteria for this
research sample are dentistry preclinic students
who are still actively conducting lecture activities,
have received lectures on panoramic radiograph
interpretation, and are wiling to become
respondents by signing informed consent. The
exclusion criteria in this study were students on
academic leave and those who were not willing to
become respondents.

Data collection used two questionnaires
regarding the level of knowledge of the maxillary
anatomical structure and the interpretation of
panoramic radiographs, which were developed
based on a comprehensive review of relevant
literature and textbooks. The items were discussed
and refined in consultation with expert lecturers in
oral radiology to ensure content validity and clarity,
and the questionnaires were further approved and
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validated through the expert judgment method. A
pilot test was also conducted with a small group of
students to confirm that the questions were
understandable and appropriate before being
finalized.

The questionnaire used in determining the level
of knowledge of the maxillary anatomical structure
will be presented in the form of an online
questionnaire in the form of a Google Form
containing  fifteen multiple-choice  questions.
Questions and answer keys are sourced from
textbooks. If the respondent's answer is correct, it
will get 1 point, while if the answer is wrong, it will
get a score of 0. In the results of filling out the
questionnaire, the score will be taken from the
answers that have been filled in and processed in
the form of a percentage.

Similar to the questionnaire used in
determining the level of knowledge of maxillary
anatomical structures, the panoramic radiograph
interpretation questionnaire is also presented in
the form of an online questionnaire in the form of a
Google Form, but contains ten questions with short
entries. The results of filling out the questionnaire
are good if the score is 80% - 100%, average if the
score is 60% - 79%, and poor if the score is <60%. All
data obtained were processed using Microsoft Excel
and IBM SPSS Statistics version 29. The data
obtained were analyzed with the Spearman
correlation test to test the relationship between
variables.

RESULTS

This study was conducted on all dentistry
preclinical students in the classes of 2021 and 2022,
with a total of 62 students. However, there was 1
student who fell into the exclusion criteria because
he was taking academic leave, so the number of
respondents was 61. In Table 1, the characteristics
of respondents are based on gender, age, and
academic level. It can be seen that most were
female, with a total of 49 people (80.3%). Based on
age, respondents aged 21 years had the highest
number compared to other ages, namely 31 people
(50.8%). When viewed from the academic year, the
number of respondents between generations is not
much different, namely, the class of 2021, as many
as 32 people (52.5%), and the class of 2022, as
many as 29 people (47.5%).

Table 1. Characteristics of students based on gender, age, and academic year.

Characteristics n %
Male 12 19.7
Gender
Female 49 80.3
Characteristics n %
19 5 8.2
Age ( ) 20 23 37.7
e (year
gely 21 31 50.8
22 2 3.3
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Characteristics n %
2021 32 52.5
Academic Year
2022 29 47.5

In Table 2, it can be seen that the knowledge level of the maxillary anatomical structure of dental
preclinical students did not fall into a good category, and the highest number was in the poor category,

namely 60.7% of all students.

Table 2. Distribution of Students Based on Knowledge Level of Maxillary Anatomical Structures

Knowlegde Level of Maxillary Anatomical Structure n %

Good 0* 0
Average 24 39.3
Poor 37 60.7
Total 61 100.0

*No students achieved the ‘Good’ category, highlighting a significant performance gap

In Table 3, it can be seen that the results of the interpretation of panoramic radiographs of dentistry
preclinical students. Similar to the knowledge level of the maxillary anatomical structure, the highest
number was in the poor category, namely 73.8% of all students.

Table 3. Interpretation Scores of Panoramic Radiographs Among Preclinical Dental Students

Panoramic Radiograph Interpretation Results n %

Good 1* 1.6
Average 15 24.6
Poor 45 73.8
Total 61 100.0

*Only one student achieved the “Good” category, highlighting a significant performance gap.

Table 4 shows that, based on the results of the Spearman correlation test, the Sig (2-tailed) value is
obtained at <0.001 and a correlation coefficient of 0.439. Thus, it can be concluded that the Sig. (2-tailed)
which is less than 0.05, proves that there is a significant relationship between the level of knowledge of the
maxillary anatomical structure and the interpretation of panoramic radiographs.

Table 4. Cross-Tabulation and Spearman Correlation Between Knowledge Level of Maxillary Anatomical Structures and Panoramic

Radiograph Interpretation

Panoramic Radiograph Interpretation

Knowledge level of

maxillary anatomical Good Average Poor Total
structure
Good 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Average 1(1.6%) 11 (18.0%) 12 (19.7%) 24 (39.3%)
Poor 0 (0.0%) 4 (6.6%) 33 (54.1%) 37 (60.7%)
Total 1(1.6%) 15 (24.6%) 45 (73.8%) 61 (100%)

Note: Sig. (2-tailed) = <0.001, Pearson correlation coefficient = 0.439

DISCUSSION

Based on the results previously described, most
students have poor knowledge and interpretation
of results. This may be caused by several factors,
which will be explained below.

Student Factors

One factor that influences student learning
outcomes is interest. Interest can be defined as an
individual’s inclination and engagement toward a
particular object or activity, arising voluntarily
without external compulsion, as in the case of
learning.® Learning interest has a significant
influence on the achievement of learning outcomes,
so students need to have the awareness to balance

their interests and learning outcomes. The results
of this study show that most students obtained low
scores, reflecting low learning outcomes that may
be influenced by learning interest. This is in line
with research conducted by Lisiswanti et al., which
found that high interest in learning can increase
motivation and perseverance, enabling students to
interact with learning materials more effectively.
Conversely, low interest can reduce motivation and
engagement, which can have a negative impact on
learning outcomes. Therefore, fostering interest is
very important for improving students' abilities,
confidence, and satisfaction with their learning
process.10

This low interest may lead to reluctance in
reviewing anatomy material and engaging in
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independent learning. In a study conducted by
Asrul, it was mentioned that independent learning
is a process that makes students fully responsible
for planning, implementing, monitoring, and
evaluating certain topics independently. This
process can provide more benefits to students,
namely that students will explore information
based on their knowledge, interest, and
motivations. This concept aims to enhance and
deepen knowledge of the subject matter. The
ability to learn independently also serves as a
strong foundation for becoming a competent
medical professional, particularly in interpreting
radiographs as diagnostic tools.1t

Anatomy is also taught in the early years of
medical education during the transition from high
school to college. This requires a more complex
approach, extensive memorization, and a deeper
understanding. These challenges, coupled with low
interest in learning, can limit students' ability to
master  anatomical knowledge, which is
fundamental to interpreting radiographs, especially
panoramic ones.12

The low level of anatomical knowledge among
students can lead to perceptual errors when
interpreting radiographs. Perceptual errors are
basically failures that occur in identifying at the
initial detection phase, so that when they see a
certain image, students immediately determine the
structure without reconsidering the details of the
structure seen. This leads to overlooking other
relevant structural findings and early termination of
interpretation.13

The interpretation process that uses open-
ended questions also allows students to provide
more varied answers and is not limited by
predetermined choices. This causes students who
make misperceptions to be free to determine
answers and end up inaccurate because they
answer incompletely or randomly. This kind of
answer leads to errors in determining the structure,
and the score obtained is lower than it should be,
even though the student actually knows the
structure in question.

Curricular and Facility Limitations

The limitations of preclinical students' abilities
in this study may also be due to limitations in the
curriculum, such as the limited number of lectures
on panoramic radiography interpretation, which is
only conducted once during the preclinical level.
The limited implementation of this lecture time can
certainly reduce students' understanding and skills
in the field of dental radiology, such as when
interpreting radiographs. In addition, the number of
lecturers in the field of radiology dentistry is only 1
person. The minimal number of lecturers is
certainly very influential because lecturers play a
very important role in every lecture activity and
help solve problems related to learning.%14

The limited dental radiology equipment also
shows that the facilities to support learning are less
than optimal. In previous studies, it was stated that
learning facilities, such as educational facilities,
simultaneously affect learning outcomes.
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Educational facilities such as learning tools,
teaching aids, and learning media can facilitate the
learning process, as well as increase student
intelligence, which in turn will affect their success
rate in learning.1>

In another study conducted by Sangi et al., it
was also stated that the average knowledge score
regarding normal anatomical structures on
panoramic radiographs among preclinical students
was lower compared to clinical students. The study
explains that factors that may influence knowledge
of anatomical structures are caused by a lack of
attention among  preclinical  students in
understanding normal anatomy, and the duration
of dental radiology learning for preclinical students
is more limited compared to clinical students.
Clinical students who have engaged in or are
currently  undergoing radiology  discussions
generally possess greater knowledge, particularly in
the interpretation of radiographs.*

Technical Constraints

Technical limitations may be caused by the
complexity of maxillary anatomical structures and
superimposition in radiographs, which makes it
difficult to accurately identify specific structures. It
cannot be denied that radiographs are two-
dimensional images; it must be realized that
radiographs do not depict depth, so that anatomical
structures such as the maxilla will appear to overlap
with surrounding structures even though in reality
they are in front of or behind them.6

Wide and broad panoramic radiographs can
also affect the interpretation results of preclinical
students. In a previous study, it was mentioned that
wide and broad panoramic radiographs would be
more difficult to interpret because they display
several diverse anatomical structures in addition to
the teeth and jaws, so that some images appear
distorted and superimposed when observed. This
can also be further exacerbated by technical errors
in film processing, which complicates the
interpretation process and increases the risk of
interpretation errors.”

Completing the questionnaire in the afternoon
after a long day of classes can also lead to fatigue
that interferes with interpretation performance.
This aligns with research conducted by Herwita et
al., who reported that the low percentage of
correct answers among students regarding
questions related to dental radiology interpretation
competence was due to data collection being
conducted in the afternoon after an exam. The time
of data collection may have affected the
respondents' concentration when answering, as
fatigue can reduce students' responsiveness.
Fatigued respondents may have provided answers
without careful consideration.l” Another study also
mentioned that increased fatigue can reduce
accuracy in interpretation in both conventional
radiography and CT. In another study, it was also
mentioned that towards the end of the day, after a
long day of activities, observers may experience
decreased ability to concentrate, increased
symptoms of fatigue, and decreased ability to
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interpret, as accuracy becomes significantly
lower 813

The relationship between the level of
knowledge of maxillary anatomical structures and
the interpretation of panoramic radiographs
produced by this study proves that knowledge of
anatomical structural images is the basis for
interpretation. Interpretation, which is considered
the process of deciphering all the information
contained in the radiograph, requires a good visual
mastery. This will be helpful in identifying
anatomical structures that will appear more
complex and superimposed, as in the maxillary
structure.>18

In this study, according to Spearman’s
interpretation, a correlation coefficient of 0.439
represents a moderate positive correlation. This
finding suggests that the relationship between
knowledge of maxillary anatomical structures and
the interpretation of panoramic radiographs is
moderately strong and unidirectional. In other
words, an increase in knowledge of maxillary
anatomical structures tends to improve the
accuracy of panoramic radiograph interpretation,
and conversely, limited knowledge may result in
lower interpretation performance.

The resulting coefficient value proves that
students with a poor level of structural knowledge
will affect their interpretation results. This can also
be seen from the tabulation results in Table 4, that
as many as 54.1% of students with a poor level of
knowledge of maxillary anatomical structures also
produced poor interpretations. As explained earlier,
knowledge of the anatomical structure description
is the basis for interpretation.

This study has limitations in the form of filling
out questionnaires that cannot be done in the
morning, so it is done in the afternoon, after
students have attended lectures all day, which is
suspected to cause fatigue and have an impact on
the results of filling out questionnaires that are less
than optimal. In addition, the devices used to
interpret the panoramic radiographs were different
because they used the respondents' own devices.
This may have caused differences in the
interpretation results made by each respondent.
Therefore, for future research, filling out the
questionnaire can be done at certain times when
students are still fresh, so that they can answer
optimally, and the interpretation can use the same
type of device for all respondents to avoid
differences in interpretation results.

CONCLUSION

Based on the results and discussion, it can be
concluded that the knowledge of maxillary
anatomical structures and panoramic radiograph
interpretation among preclinical dentistry students
at Mulawarman University falls into the poor
category. Furthermore, a significant relationship
was found between the level of anatomical
knowledge and the ability to interpret panoramic
radiographs. These findings highlight the need for
curriculum enhancement and additional training to
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improve students’ understanding and diagnostic
skills.
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