
CURRICULUM, INSTRUCTION, AND PEDAGOGY
published: 12 January 2022

doi: 10.3389/fdmed.2021.740441

Frontiers in Dental Medicine | www.frontiersin.org 1 January 2022 | Volume 2 | Article 740441

Edited by:

Samar A. Ahmed,

Ain Shams University, Egypt

Reviewed by:

Shailesh Lele,

Shri Dashabhuja Health Services Pvt.

Ltd., India

Gehan Sadek,

Menoufia Faculty of Medicine, Egypt

*Correspondence:

Koji Naruishi

naruishi@tokushima-u.ac.jp

Specialty section:

This article was submitted to

Systems Integration,

a section of the journal

Frontiers in Dental Medicine

Received: 15 September 2021

Accepted: 20 December 2021

Published: 12 January 2022

Citation:

Naruishi K, Wada-Mihara C, Oishi K

and Nagata T (2022) Dental Students’

Awareness After Clinical Training

Between Dental Treatment and

Systemic Health: A

Questionnaire-Based Survey.

Front. Dent. Med. 2:740441.

doi: 10.3389/fdmed.2021.740441

Dental Students’ Awareness After
Clinical Training Between Dental
Treatment and Systemic Health: A
Questionnaire-Based Survey
Koji Naruishi*, Chie Wada-Mihara, Keiji Oishi and Toshihiko Nagata

Department of Periodontology and Endodontology, Tokushima University Graduate School of Biomedical Sciences,
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Clinical training is an essential program for dental students to learn clinical skills. The

aim of this study was to survey whether dental students who had undergone clinical

training understood the clinical significance of dental treatment and its connection to

systemic health. An awareness survey was conducted in dentistry students both before

and after undergraduate clinical training. A total of 42 dental students were recruited

before clinical training, and 32 dental students responded to the survey. In addition, all

of the 42 dental students responded to the survey after clinical training. A total of 53

medical students were recruited as control subjects. Differences between the 2 groups

were analyzed using Fisher’s exact test. Before clinical training, a higher percentage of

dental students felt the positive effects of periodontal treatment on systemic health. A

higher percentage of dental students also recognized the positive effects of prosthetic

treatment on geriatric conditions. After clinical training, no significant differences were

found between periodontal and prosthetic treatment when surveyed about the positive

effects of dental treatment on geriatric conditions. Undergraduate clinical training is

essential for improving the students’ understanding of the clinical significance of dental

treatment. These surveys suggest that dental education supported by clinical experience

contributes to understand the role of dental treatment.

Keywords: dental education in Japan, undergraduate clinical training, dental treatment, awareness survey,

geriatric

INTRODUCTION

Marked progress in dental treatment has been made worldwide, and the level of dental
education for students has steadily risen. Research has contributed to an improvement
in the educational standards not only in the dental field but also in the medical field
(1, 2). Periodontal disease has a negative influence on systemic diseases such as diabetes
mellitus, rheumatoid arthritis, and arteriosclerosis (3, 4). In addition, the occurrence
of aspiration pneumonia is exacerbated by “oral frailty” such as swallowing disorders
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and poor oral hygiene in older adults (5). An unclosedmouth and
impaired tongue movements, which are related to the strength
of the oral muscles, are also associated with a higher incidence
of aspiration pneumonia (6). Stable occlusion is an important
factor to prevent the oral frailty. Therefore, prosthetic treatment
is an effective indirect treatment for preventing the occurrence of
aspiration pneumonia in older adults (7).

Loss of posterior occlusion is an unwanted consequence of
periodontitis progression, and impairment of the masticatory
muscles may gradually occur in older people without dentures
(8). In these elderly patients, oral pathogens readily lodge
into their bronchial tubes, which leads to the development
of aspiration pneumonia. In addition, periodontal treatment
prevents tooth loss and enables the consumption of more
enjoyable meals, which supports overall nutrition (9). Therefore,
both periodontal and prosthetic treatments have, directly or
indirectly, positive effects on the prevention of aspiration
pneumonia. Dental students should be taught that periodontal
treatment is essential not only for the improvement of systemic
diseases in middle-aged people, but also the stability of posterior
occlusions for the prevention of aspiration pneumonia in elderly
people. Ultimately, the therapeutic goal of periodontal treatment
is to contribute to the systemic health of people in different
age groups.

In Japan, dental students learn basic medical and dental
science during the first 4 years of their undergraduate curriculum.
The first encounter with patients during undergraduate clinical
training is a key part of the undergraduate program in dental
universities. The students learn to prevent, diagnose and treat
various oral diseases such as periodontitis and tooth loss.
However, it is necessary to evaluate whether the dental students
have fully understood the significance of dental treatment for
systemic health of patients in different ages. In the present
study, we surveyed the changes in awareness of undergraduate
dental students before and after clinical training in the clinical
significance of dental treatment.

UNDERGRADUATE CLINICAL TRAINING

There are 2 main teaching/learning methods: traditional
lectures and clinical training in the undergraduate educational
curriculum of dentistry. Traditionally, a teacher/instructor
lectures in front of the classroom. This is frequently termed
“teacher-centered education”, because the students are expected
to sit and listen quietly. On the other hand, clinical dental
training after a lecture course is student-centered. During
their undergraduate clinical training courses, dental students
are supervised by some professionals, and actively involved
in the treatment of patients. Clinical training is an essential
program for elevating the clinical skills of dental students,
contributing to deepening their knowledge studied in their
lectures, heightening their sense of both responsibility and
cooperation, and developing their clinical thinking.

The 5–6th year dental students see patients for 1 year
at our university hospital as undergraduate clinical course.
They have firsthand experience of the dental care from the

medical interview at first visit to the maintenance phase after
treatment under the guidance of seasoned instructors for
procedures, i.e., simple tooth extraction, basic periodontal and
prosthetic treatment.

SUBJECTS AND AWARENESS SURVEY
FOR THIS STUDY

An awareness survey of dental students before and after clinical
training at TokushimaUniversity Hospital was performed during
the 2018–19 academic year for the effects of periodontal or
prosthetic treatment on diseases, symptoms, and conditions. A
total of 42 dental students (male: 27, female: 15) before clinical
training were recruited, and 32 dental students (male: 22, female:
10) responded to the survey. In addition, all of the 42 dental
students responded to the survey after completion of clinical
training. As control subjects, a total of 55 Tokushima University
medical students (4th-year students before clinical training)
were recruited, and 53 medical students (male: 25, female: 28)
responded to the survey. The medical students had not received
any lectures about dental treatment.

A written informed consent form was signed by every student
involved in this study. The questionnaire was anonymous, and
students were allowed to decline or withdraw from participation
at any time without any negative consequences. This study was
approved by the ethics committee of Tokushima University
Hospital (No. 3454). The results of this questionnaire were tallied
immediately, and the outcomes were calculated as percentages
of the available responses. The results were analyzed by Fisher’s
exact test. Statistical analyses were performed, and P-values of
<0.05 were considered significant.

DIFFERENCES OF THR AWARENESS
SURVEY RESULTS BETWEEN DENTAL
AND MEDICAL STUDENTS FOR THE
EFFECTS OF DENTAL TREATMENT ON
SYSTEMIC HEALTH

As shown in Table 1, the percentage of dental students who
recognized that periodontal treatment has positive effects on
systemic diseases (diabetes mellitus: P = 0.013, arteriosclerosis:
P = 0.0007, cerebrovascular disorder: P = 0.013, aspiration
pneumonia: P = 0.020) was statistically higher than that
of the medical students. On the other hand, no significant
differences were found between dental and medical students
in the recognition of the effects of periodontal treatment on
oral-, geriatric-, and feelings of happiness-related factors. There
were no significant differences between dental and medical
students in almost all of the survey items concerning the effects
of prosthetic treatment; however, the percentage of medical
students who recognized that prosthetic treatment has a positive
effect on halitosis (P= 0.044) was statistically higher than that of
dental students.
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TABLE 1 | An awareness survey of dental and medical students before clinical training about the effects of periodontal or prosthetic treatment on diseases, symptoms,

and conditions.

Survey item Considered positive effects (%)

Periodontal treatment Prosthetic treatment

Dental students

(N = 32)

Medical

students (N = 53)

P-value Dental students

(N = 32)

Medical

students (N = 53)

P-value

Oral:

Not extracted 100 94.3 0.17 75.0 83.0 0.37

Halitosis 68.8 83.0 0.13 43.8 66.0 0.044*

Systemic diseases:

Obesity 65.6 43.4 0.088 53.1 58.5 0.63

Diabetes mellitus 81.3 54.7 0.013* 50.0 49.1 0.93

Stomach cancer 56.3 60.4 0.71 46.9 45.3 0.89

Arteriosclerosis 71.9 34.0 0.0007** 43.8 35.9 0.47

Cerebrovascular disorder 65.6 37.7 0.013* 43.8 34.0 0.37

Pustulosis palmoplantaris 25.0 32.1 0.49 31.3 22.6 0.38

Arthritis rheumatoid 56.3 35.9 0.066 37.5 32.1 0.61

Chronic kidney disease 43.8 32.1 0.28 37.5 34.0 0.74

Non-alcoholic steatohepatitis 37.5 20.8 0.092 34.4 26.4 0.44

Aspiration pneumonia 84.4 60.4 0.020* 59.4 64.2 0.66

Geriatric:

Eating/swallowing function 75.0 69.8 0.61 87.5 81.1 0.24

Eating function 87.7 79.3 0.33 93.8 86.8 0.31

Swallowing function 78.1 71.7 0.51 93.8 83.0 0.15

Walking function 43.8 35.9 0.47 50.0 43.4 0.55

Nutritional condition 75.0 77.4 0.80 84.4 81.1 0.70

Cognitive function 62.5 56.6 0.59 81.3 66.0 0.13

Feelings of happiness:

Quality of life 84.4 84.9 0.95 90.6 84.9 0.45

Healthy life expectancy 90.6 84.9 0.45 84.4 83.0 0.87

An awareness survey of dental and medical students before clinical training was performed. A total of 42 dental students were recruited, and 32 dental students responded to the

survey. A total of 55 medical students were recruited, and 53 medical students responded to the survey. Dental students consisted of those who had taken both the periodontics and

prosthodontics lectures. Medical students had not taken a dentistry lecture. Significant differences between the dental and medical students were examined using Fisher’s exact test.
*, P < 0.05; **, P < 0.01. The boldface indicates the “significantly higher” results.

COMPARISON BEFORE AND AFTER
CLINICAL TRAINING OF DENTAL
STUDENTS’ RECOGNITION

Higher percentage of dental students recognized statistically
the positive effects of periodontal treatment on systemic
diseases after clinical training (diabetes mellitus: P = 0.017,
pustulosis palmoplantaris: P = 0.047, aspiration pneumonia:
P = 0.039) (Table 2). The students also recognized the
positive effects of both periodontal and prosthetic treatment
on geriatric conditions (periodontal, nutritional function:
P = 0.0006, cognitive function: P = 0.0001; prosthetic,
nutritional function: P = 0.008, cognitive function: P =

0.003). There were no significant differences before and
after clinical training in the students’ recognition of the
effects of prosthetic treatment on systemic diseases (diabetes
mellitus, P = 0.06, pustulosis palmoplantaris, P = 0.69). A
significant difference was found in the students’ recognition

of the effect of prosthetic treatment on aspiration pneumonia
(P= 0.0005).

As expected, before clinical training, the dental students
recognized statistically that periodontal treatment is important
for preventing various systemic diseases such as diabetes
mellitus (P = 0.018), arteriosclerosis (P < 0.0001), rheumatoid
arthritis (P = 0.028), and chronic kidney disease (P = 0.0008),
compared with prosthetic treatment (Table 3). Furthermore,
the students recognized statistically that prosthetic treatment

is more important for improving geriatric conditions, such as
swallowing disorders (P = 0.042), walking function (P = 0.001),
nutritional condition (P = 0.002), and cognitive function (P =

0.019), compared with periodontal treatment. Fortunately, most
dental students recognized that there are positive effects of both

periodontal and prosthetic treatment on the quality of life or

healthy life expectancy.
Finally, we surveyed the same subjects after completion

of clinical training to evaluate the effects of their education.
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TABLE 2 | Changes in awareness of dental students after clinical training about the effects of periodontal or prosthetic treatment on diseases, symptoms, and conditions.

Survey item Considered positive effects (%)

Periodontal treatment Prosthetic treatment

Before clinical

training

(N = 32)

After clinical

training

(N = 42)

P-value Before clinical

training (N = 32)

After clinical

training (N = 42)

P-value

Oral:

Not extracted 100 100 NE 75.0 100 0.0006**

Halitosis 68.8 100 0.0001** 43.8 73.8 0.009**

Systemic diseases:

Obesity 65.6 78.6 0.13 53.1 69.0 0.16

Diabetes mellitus 81.3 97.6 0.017* 50.0 71.4 0.06

Stomach cancer 56.3 54.8 0.90 46.9 40.5 0.58

Arteriosclerosis 71.9 81.0 0.36 43.8 52.4 0.46

Cerebrovascular disorder 65.6 76.2 0.32 43.8 52.4 0.46

Pustulosis palmoplantaris 25.0 47.6 0.047* 31.3 35.7 0.69

Arthritis rheumatoid 56.3 69.0 0.26 37.5 38.1 0.96

Chronic kidney disease 43.8 59.5 0.18 37.5 28.6 0.42

Nonalcoholic steatohepatitis 37.5 47.6 0.38 34.4 28.6 0.59

Aspiration pneumonia 84.4 97.6 0.039* 59.4 92.9 0.0005**

Geriatric:

Eating/Swallowing function 75.0 95.2 0.011* 87.5 95.2 0.43

Eating function 87.7 97.6 0.086 93.8 95.2 0.78

Swallowing function 78.1 95.2 0.026* 93.8 95.2 0.78

Walking function 43.8 69.0 0.029* 50.0 78.6 0.01*

Nutritional condition 75.0 100 0.0006** 84.4 100 0.008**

Cognitive function 62.5 97.6 0.0001** 81.3 100 0.003**

Feelings of happiness:

Quality of life 84.4 100 0.008** 90.6 100 0.043*

Healthy life expectancy 90.6 100 0.043* 84.4 97.6 0.039*

An awareness survey of dental students before and after clinical training was performed. A total of 42 dental students were recruited before clinical training, and 32 dental students

responded to the survey. A total of 42 dental students were recruited after clinical training, and 42 dental students responded to the survey. Significant differences before and after

clinical training were examined using Fisher’s exact test. *, P < 0.05; **, P < 0.01. NE, not examined. The boldface indicates the “significantly higher” results.

The dental students after clinical training still recognized
statistically that periodontal treatment is more important for
preventing systemic diseases, such as diabetes mellitus (P =

0.0009), arteriosclerosis (P = 0.006), rheumatoid arthritis (P

= 0.005), and chronic kidney disease (P = 0.004), compared
with prosthetic treatment. However, no significant difference was
found in the students’ recognition of the role of periodontal
treatment in preventing pustulosis palmoplantaris, even after
clinical training. In the survey concerning geriatric conditions,
importantly, no significant differences between the students’
recognition of the role of periodontal and prosthetic treatment
were found after clinical training. Most dental students after
clinical training recognized that there are positive effects on
geriatric conditions not only as a result of prosthetic treatment
but also periodontal treatment.

DISCUSSION

Dental patients with systemic diseases that require an accurate
knowledge of the pathogenesis have been increasing (10, 11).

Also, dental treatment can contribute to an improvement not
only in oral conditions but also in feelings of happiness of the
patients (12, 13). We think the benefits of dental treatment must
be educated effectively to dental students. Therefore, we surveyed
whether the undergraduate students at dental school understood
the significance of periodontal and prosthetic treatment in the
systemic health of patients.

At first, the educational effects of traditional lectures on

the dental students’ understanding of the positive relationship
between systemic health and dental treatment were surveyed.

Importantly, most dental students noticed the effects of
periodontal treatment, but not prosthetic treatment on several

systemic diseases compared with the medical students (Table 1),
one of the most important topics in the field (3). This

survey may indicate that traditional lectures before clinical
training are useful to help students recognize the importance of
periodontal treatment on systemic improvement. Interestingly,
there were no significant differences between dental and medical
students in the recognition of the effects of dental treatment
on geriatric- and feelings of happiness-related factors. Both
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TABLE 3 | Comparison of awareness of the best course of treatment between periodontal and prosthetic treatment and the student’s recognition about the effect on

diseases, symptoms, and conditions.

Survey item Considered positive effects (%)

Before clinical training (N = 32) After clinical training (N = 42)

Periodontal

treatment

Prosthetic

treatment

P-value Periodontal

treatment

Prosthetic

treatment

P-value

Oral:

Not extracted 100 75.0 0.003** 100 100 NE

Halitosis 68.8 43.8 0.45 100 73.8 0.0004**

Systemic diseases:

Obesity 65.6 53.1 0.008** 78.6 69.0 0.32

Diabetes mellitus 81.3 50.0 0.018* 97.6 71.4 0.0009**

Stomach cancer 56.3 46.9 <0.0001** 54.8 40.5 0.19

Arteriosclerosis 71.9 43.8 0.002** 81.0 52.4 0.006**

Cerebrovascular disorder 65.6 43.8 0.061 76.2 52.4 0.023*

Pustulosis palmoplantaris 25.0 31.3 0.072 47.6 35.7 0.27

Arthritis rheumatoid 56.3 37.5 0.028* 69.0 38.1 0.005**

Chronic kidney disease 43.8 37.5 0.0008** 59.5 28.6 0.004**

Nonalcoholic steatohepatitis 37.5 34.4 0.006** 47.6 28.6 0.072

Aspiration pneumonia 84.4 59.4 0.37 97.6 92.9 0.31

Geriatric:

Eating/Swallowing function 75.0 87.5 0.25 95.2 95.2 1.0

Eating function 87.7 93.8 0.24 97.6 95.2 0.56

Swallowing function 78.1 93.8 0.042* 95.2 95.2 1.0

Walking function 43.8 50.0 0.001** 69.0 78.6 0.32

Nutritional condition 75.0 84.4 0.002** 100 100 NE

Cognitive function 62.5 81.3 0.019* 97.6 100 0.31

Feelings of happiness:

Quality of life 84.4 90.6 0.41 100 100 NE

Healthy life expectancy 90.6 84.4 0.057 100 97.6 0.31

An awareness survey of dental students before and after clinical training was performed. A total of 42 dental students were recruited before clinical training, and 32 dental students

responded to the survey. A total of 42 dental students were recruited after clinical training, and 42 dental students responded to the survey. Significant differences between periodontal

and prosthetic treatment were examined using Fisher’s exact test. *, P < 0.05; **, P < 0.01. NE, not examined. The boldface indicates the “significantly higher” results.

dental and medical students may feel that dental treatment
contributes to the nutritional improvement by the mastication
while eating.

Although dental students before clinical training noticed
that periodontal treatment improves the outcomes of systemic
diseases such as diabetes mellitus and aspiration pneumonia,
the more students after clinical training noticed the significance
fortunately (Table 2). In addition, a significantly higher
percentage of students recognized the positive effects of
prosthetic treatment on aspiration pneumonia after clinical
training, despite not understanding the effects before clinical
training. These results indicate that the students learned the
relationship between aspiration pneumonia and periodontitis
in the lectures on periodontics, but not the lectures on
prosthetics in Japan. As several investigators reported previously,
both periodontal and prosthetic treatment contribute to the
prevention of geriatric impairment, resulting in an improvement
of the patients’ quality of life (14, 15). Importantly, the dental
students after clinical training fully recognized the improvement

of several geriatric factors, even such factors as walking
function or cognitive function, which are connected to not
only prosthetic treatment but also periodontal treatment.
In geriatric hospitals, since physicians, nurses, and speech-
language-hearing therapists play an important role in providing
healthcare for elderly patients with aspiration pneumonia (16),
multi-professional education courses may be more effective
in improving the understanding of dental students before
clinical training. An effective curriculum should be designed
to enable dental students to recognize the importance of
dental treatment.

Finally, the following question was considered: “Which
is superior, periodontal or prosthetic treatment, for the
improvement of systemic health?” As expected, most dental
students both before and after clinical training felt that
periodontal treatment has more positive effects than prosthetic
treatment in the improvement of systemic diseases such as
diabetes, arteriosclerosis, rheumatoid arthritis, and chronic
kidney disease (Table 3). On the other hand, although most
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dental students before clinical training felt that prosthetic
treatment has more positive effects than periodontal treatment
in the improvement of geriatric factors, such as swallowing
function, nutritional condition and walking function, there
were no significant differences regarding the significance of
periodontal and prosthetic treatments in the improvement of
all geriatric factors after the completion of clinical training.
This recognition could be improved by undergraduate clinical
training that includes explanations of how both periodontal and
prosthetic treatment contribute to improving the condition of
geriatric patients.

On the basis of this survey, we want to confirm whether the
undergraduate clinical training is really useful for improving
the students’ understanding of the clinical significance of
dental treatment. This aim could be achieved by assessing
understanding through pre-test and post-test one before and the
other is after the clinical training. In addition, these two tests
must be constructed in a way that can assess the desired cognitive
level, for example, by delivering the different systemic diseases
and conditions in the form of vignettes, then asking the student
about them. It is crucial to assess those students in their ability
to express what had been understood during the clinical training
by some other methods, for example, counseling some patients
who are liable to these diseases or conditions. By this way, we can
assess higher order cognitive functions and some functions in the
psychomotor domain as counseling.

A combination of experience gained by clinical training and
evidence obtained from traditional lectures may underlie the
experience- and evidence-based education (EEBE) model that is
used in dentistry education. The idea that the ultimate objective
of both periodontal and prosthetic treatment is to improve the
quality of life of patients as they age should be conveyed to all
dental students.

CONCLUSION

Both traditional lectures and clinical training help students
learn in different ways. Undergraduate clinical training is more

effective for increasing the students’ understanding of the
clinical significance of dental treatment for systemic health. An
educational program of evidence-based medicine may contribute
to awareness the clinical significance of dental treatment for
systemic health.
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