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SUMMARY

The aim of the study was to determine the correlation between depression levels, oral health, oral

health habits and subjective feelings in the region of the mouth and teeth in senior medical students.
A total of 103 students at the final study year at the Faculty of Medical Science, University of Kragujevac,
participated in the research. Two types of questionnaires were used in this research - Beck Depression
Inventory-II and Oral Health Questionnaire for Adults. Statistical analysis was performed using SPSS,
version 21. Chi-square test was performed and the results with p-value less than 0.05 were considered
statistically significant.

There was no statistically significant difference between the levels of depression among genders.
Twenty-one point four percent of students had depression. The correlation between depression levels and
oral health variables showed that frequency of brushing teeth and avoiding smiling were significant
between different levels of depression among females. The problems with biting food and problems in
social interaction were significant among genders.

Depressive feelings were noticed among senior medical students and they affected their self-
perceived oral health. Oral health promotion programs targeting the young population could help
improving oral health behaviour.
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INTRODUCTION

The twenty-first century can be considered the
century of depression as the number of persons with
this mental disorder increase more every year (1).
Although depression is mostly linked with elderly
people due to their age and usually followed by
comorbid diseases, the last decade demonstrated a
significant increase in these numbers in younger
people as well (2). Everyday responsibilities and
competence present in every area of life can be
stressful. Coping with stress and pressure on daily
basis can be very hard to handle in young people
and may be followed with feelings of isolation and
early signs of depression (3). Depression is also
associated with increased number of suicides and
the recognition of this mental disorder in early
stages can prevent unfortunate cases (4). Few
systematic reviews indicated that medical students
often had suicidal ideation that varied from 5% to
35% (5).

Depression is usually followed by lower self-
interests that in early stages may be misjudged with
the filling of sadness. The changed state of mind
usually affects slowly every aspect of life in the sense
of decreased personal self-care. In stages like this, it
is not rare that these signs present in the oral cavity,
firstly as avoidance of dental check-ups and later as
the growing number of dental diseases. Oral cavities,
gingivitis, and periodontal disease are the product of
neglected oral health that usually follows depression
(6). Compared to the developed countries, it has
been shown that the frequency of tooth brushing is
almost always lower in the developing countries (7).

A certain number of researches in the world
described a psychological health status of medical
students as unsatisfying (8-11). The underlying
reasons were the duration of studies, concerns about
the studies, pressure, and expectations of their sur-
roundings. All these variables affected the per-
ception of students” overall health, also including the
oral health (12, 13). The most affected period of the
studies is mostly the senior years in comparison to
the freshman period, which can be explained by the
fact that the stress usually increases as completion of
studies draws near (7, 14).

Dental fear among students, as among the
general population, is mostly present, but dental
anxiety is more likely to be the issue that occur in
female gender and it is often combined with de-
pression symptoms (13). Due to depressive feelings,

females are more likely to visit dentists seeking
consultation than males. At the psychological levels,
self-
expression, communication, facial aesthetics and the
overall influence on the quality of a person’s life,
especially when subjective feelings (pain, chewing
problems, and speaking problems) related to the
mouth and teeth are concerned (15, 16).

The aim of this paper was to assess the self-
perceived oral health, oral health habits and
experienced oral health problems in senior year
medical students experiencing different levels of

the oral health contributes to self-esteem,

depression and to identify the relation between these
variables.

METHODOLOGY

This study included the senior year medical
students at the Faculty of Medical Sciences,
University of Kragujevac, Serbia. Permission to con-
duct this research was in accordance with the local
legislation and institutional requirements of the
Faculty of Medical Science. Questionnaires were
handed out after the regular lectures, with approval
of the professors and acceptance of students to
participate in the study. Partially filled question-
naires were not assessed.

Beck Depression Inventory-II (BDI-II) was
used to assess the presence of depression symptoms
in all participants. The 21 depressive symptoms and
attitudes in the BDI-II are sadness,
pessimism, past failure, loss of pleasure, feeling
guilty, punishment feelings, self-dislike, self-criti-
cism, suicidal thoughts or wishes, crying, agitation,
loss of interest, indecisiveness, worthlessness, loss of
energy, changes in sleeping pattern, irritability,
changes in appetite,
tiredness or fatigue, and loss of interest in sex. Each

included

concentration difficulty,

item is rated on a 4-point Likert-type scale ranging
from 0 to 3, based on the severity in the last two
weeks. The total score ranges from 0 to 63, with
higher scores indicating more severe depressive
symptoms. Beck's scale includes 21 questions and is
designed as an instrument that patients fill in. The
score (0-13 indicates minimal depression, 14-19
indicates mild depression, 20-28 indicates moderate
depression and the score over 28 points to severe
depression (17, 18).

Oral Health Questionnaire for Adults re-
commended by the World Health Organisation
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Table 1. Self-assessment of oral health, oral health habits and perception of teeth and gums health according to the level of depression

Minimal BDI- Mild BDI-II | Moderate BDI- | Severe BDI-II P - value
Il range range Il range range
M% F% M% F% M% F% M% F% M F Total
The number of natural teeth
10-19 0 0 0 0 0 0 0 0
20-28 14.6 19.4 0 1.6 2.4 0 0 0 0.308 | 0.393 | 0.525
29-32 70.7 54.8 9.8 16.1 2.4 6.5 0 1.6
Feeling pain/discomfort
Yes 29.3 22.6 4.9 3.2 2.4 1.6 0 1.6
No 46.3 43.5 4.9 12.9 2.4 1.6 0 0 0.902 | 0.195 | 0.438
I don’t know 9.8 8.1 0 1.6 0 3.2 0 0
Frequency of tooth brushing
2 — 6 times per week 2.4 0 0 0 0 0 0 0
Once daily 7.3 0 2.4 1.6 2.4 1.6 0 0 0.432 | 0.031 | 0.163
2 and more times daily 75.6 74.2 7.3 16.1 2.4 4.8 0 1.6
Does your toothpaste has
fluoride
Yes 53.7 53.2 7.3 11.3 4.9 0 0 0
0.515 | 0.081 | 0.499
I don’t know 31.7 21 2.4 6.5 0 6.5 0 1.6
Last dental visit
Less than 1 year 58.5 61.2 4.9 14.6 4.8 6.6 0 1.6
1-2 years 9.8 9.7 4.9 1.6 0 0 0 0 0.311 | 0.468 | 0.529
More than 2 years 17.1 3.2 0 1.6 0 0 0 0
The reason of the last dental visit
Consultation 14.6 4.8 0 6.5 0 0 0 0
Pain : 36.6 22.6 2.4 3.2 0 1.6 0 1.6 0588 | 0109 | 0.202
Appointment 19.5 21 4.9 4.8 2.4 0 0 0
Regular checkup 14.6 25.8 2.4 3.2 2.4 24.8 0 0
Do you smoke?
Yes 34.1 16.1 4.9 6.5 0 3.2 0
No 51.5 58.1 4.9 11.3 4.9 3.2 0 1.6 0473 1 0456 | 0.777
How many drinks have you
used in last 30 days?
1 -3 drinks 44 37.1 2.4 9.7 4.9 3.2 0 0
4 - 5 drinks 19.5 9.7 4.9 0 0 0 9 0 0.299 | 0.696 | 0.571
I don’t consume 22 27.4 2.4 8.1 0 3.2 0 1.6
How would you rank your
dental health?
Good 63.4 53.2 2.4 11.3 2.4 6.5 0 0
Average 17.1 17.7 7.3 4.8 2.4 0 0 1.6 | 0.185 | 0.502 | 0.428
Bad 4.9 3.2 0 1.6 0 0 0 0
How would you rank your
gum health?
Good 63.4 56.5 7.3 12.9 2.4 4.8 0 0
Average 14.6 14.5 2.4 3.2 2.4 1.6 0 1.6 | 0.775 | 0.604 | 0.545
Bad 7.3 3.2 0 1.6 0 0 0 0
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Table 2. Subjectivly experienced problems due to the state of teeth and mouth according to the level of depression

Moderate BDI-

Minimal BDI- Mild BDI-II Severe BDI-II
P - value
Il range range Il range range
M% F% M% F% M% F% M% F% M F Total
Difficulty in biting food
Often 4.9 3.2 0 1.6 0 0 0 1.6
Sometimes 12.2 1.6 2.4 1.6 2.4 1.6 0 0 0.710 | 0.003 | 0.002
No 68.3 694 7.3 14.5 2.4 4.8 0 0
Difficulty chewing foods
Often 2.4 1.6 0 1.6 0 0 0 0
Sometimes 12.2 6.5 4.9 1.6 0 1.6 0 1.6 | 0.435 | 0.107 | 0.207
No 70.7 66.1 4.9 14.5 4.9 4.8 0 0
Difficulty with speech
Often 49 1.6 0 0 0 0 0 0
Sometimes 2.4 8.1 0 1.6 0 0 0 0 0.968 | 0.968 | 0.963
No 78 64.5 9.8 16.1 4.9 6.5 0 1.6
Dry mouth
Often 2.4 1.6 0 0 0 1.6 0 0
Sometimes 43.1 17.7 0 6.5 4.9 1.6 0 1.6 | 0.199 | 0.125 | 0.210
No 48.8 54.8 9.8 11.3 0 3.2 0 0
Have you felt embarrassed
Often 2.4 3.2 0 0 0 0 0 0
Sometimes 9.8 8.1 4.9 4.8 2.4 0 0 1.6 | 0.244 | 0.168 | 0.093
No 73.2 62.9 49 12.9 2.4 6.5 0 0
Have you felt tense
Often 2.4 4.8 0 1.6 0 0 0 0
Sometimes 17.1 11.3 24 6.5 0 4.8 0 1.6 0.944 | 0.062 | 0.191
No 65.9 58.1 7.3 19.7 49 1.6 0 0
Have you avoided smiling
Often 4.9 3.2 0 1.6 0 0 0 0
Sometimes 17.1 4.8 0 6.5 2.4 1.6 0 1.6 | 0.631 | 0.032 | 0.184
No 63.4 66.1 9.8 9.7 2.4 4.8 0 0
Have you had interrupted
sleep
Often 49 1.6 0 3.2 0 0 0 0
Sometimes 9.8 11.3 0 1.6 0 1.6 0 0 0.877 | 0.444 | 0.742
No 70.7 61.3 9.8 12.9 49 48 0 1.6
Have you taken days off
work
Often 0 1.6 0 0 0 0 0 0
Sometimes 12.2 3.2 0 1.6 0 1.6 0 0 0.614 | 0.793 | 0.988
No 73.2 69.4 9.8 16.1 4.9 4.8 0 1.6
Reduced participation in
social activities
Often 0 3.2 0 0 0 0 0 0
Sometimes 9.8 3.2 2.4 1.6 0 0 0 1.6 | 0.635 | 0.014 | 0.049
No 75.6 67.7 7.3 16.1 4.9 6.5 0 0
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was used to assess the self-perceived oral health,

oral health conditions, and oral health habits. It
contains 16 questions about oral health habits, oral
health condition, frequency of dental visit and
subjective feeling of the oral condition (19).

Data was analysed using the Statistical
Package for Social Sciences Software, version 21
(SPSS, Chicago, Illinois, version 21.0). Frequency
tables were generated for the descriptive data. A chi-
square test was used to assess the correlation
between variables. The level of significance was
determined as p < 0.05.

RESULTS

The total number of participants was 122, but
due to incomplete questionnaires, 19 participants
were not considered in the final result calculation.
The final number of participants was 103 out of
whom 41 (39.8%) were males and 62 (62.2%) were
females. The average age of participants was 24.62
years. When analysing the difference in BDI scale
and gender, statistical difference was not observed.
Minimal depression was found in 78.6% of
participants (34.0% males and 44.7% females); mild
depression was found in 14.6% of participants (3.9%
males and 10.7% females); moderate depression was
found in 5.8% of participants (1.9% males and 3.9%
females); severe depression was found in 1% (no
males and 1% female).

Cross tabulation was used to assess the cor-
relation between the BDI-II level of depression and
the variables about oral health, oral habits and
subjective experience of problems that occur as a
result of discomfort in the mouth and teeth.
Statistical significance was found between the female
participants  experiencing different levels of
depression that influences the frequency of tooth
brushing (p — 0.031), but there was no statistical
significance between genders (Table 1). When
subjectively experienced problems were correlated
with the level of depression, the statistical sig-
nificance was found between genders in difficulty in
biting food (p — 0.002) and reduced participation in
social activities (p — 0.049). The difference between
females experiencing different level of depression
was found in food biting (p - 0.003), reduced
participation in social activities (p — 0.014) and also
in avoiding smiling (p — 0.032) (Table 2).
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DISCUSSION

Depression increases among students of the
final year and it is not uncommon, although in the
minority of this population it persist later in life (20).
In our research, every fifth student was feeling
depressed (21.4%). In the study of Reddy et al. (21),
the largest number of participants in the senior year
had mild depression, which is in agreement with our
results. Psychological distress levels in depressed
people vary and many researchers have found that it
occurs more often in females (22, 23). Numerous
researchers obtained the opposite results, showing
no differences between the genders when depression
was assessed (24). Differences among dental and
medical students were more observed in the female
medical students as the levels of stress and
depression were higher (25). This is in line with our
findings where female medical students had higher
level of depression than male students. The results
obtained by Alregal et al. (26) showed that positive
oral health behaviour among females was higher
than in males. Our research showed no statistical
difference in the frequency of tooth brushing among
genders, but females, at different levels of
depression, brushed teeth more frequently than
males. Studies have shown that depressed female
patients had more frequent tooth brushing, dental
floss use and more often dental check-ups (27, 28).
This agrees with our results, and the main reason for
dental check-ups in females was a regular visit or
pain. In low and middle-income countries, the
association between poor mental health and lower
development of countries results in fewer tooth
brushing and less than one annual dental care visit
(29). As Serbia belongs to the higher middle-income
countries, our results are expectedly different and
the highest percent of medical students brushed
teeth twice and more daily, and had their dental visit
in less than one year. Quality of life is very im-
portant aspect in today’s research as it measures the
expectations of an individual or society for a good
life. The presence of oral condition affects the quality
of life and as the subjective feeling in depressed
patients is changed, this group of people had lower
scores in the quality of life assessments (30).
Subjective feelings related to oral conditions in
depressed patients such as biting, chewing, speaking
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or even a lowering level of social interaction, because
the condition of their teeth partly influenced the
quality of their life. Kim et al. (31) found the chewing
problems in depressed patients, however, discomfort
during speaking was only associated with higher
level of stress. Our study found the correlation be-
tween genders with different depression levels in
biting food and social interaction, but also the
problem with smiling in females.

Depression is a chronic mental illness that
affects both genders and all age groups. Duration of
depression differs from several weeks to the life-time
depending on the life-style factors and presence or
absence of the needed treatment. Our research
showed that depression is present among the
students of the senior year and that it affects oral
health in a certain way. It affects the frequency of
tooth brushing at different levels of depression in
females and subjective feelings among genders, like
chewing problems and social isolation. As de-
pression may persist very long and affects the
person’s life in every aspect, it is crucial to be
detected on time. Oral health promotion programs
targeting the young population could help to
improve their attitude and oral health behaviour.

The advantages of the study are that this
study is one of the few studies conducted in Serbia
on the university student population, targeting
senior students. Senior students are at an increased
risk of suffering from depression symptoms which
could lead to the development of depression and as-

sociated oral health problems. University popula-
tion is composed of young adult people who are
becoming important parts of society after grad-
uating, so the necessity of tracking their mental state
is of great importance. This study could be a poten-
tial trigger that could awake interest in conducting
similar research with focus on mental hygiene of the
student population.

A possible limitation of the study is that it
involved only the senior students. It is a cross-
sectional study, so conducting research on a certain
population like freshmen and following them
through their university education could better show
a possible pattern of depression development and
associated oral health problems. Also, the limitations
of the study also refer to the fact that the research
included only medical students and not the students
from other faculties with different areas of interest,
which could form the pattern of development of
depression in different study environments.
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SAZETAK

Cilj studije je odredivanje povezanosti nivoa depresije i oralnog zdravlja, oralnih navika i
subjektivnih osecaja u regiji usta i zuba kod studenata zavrsne godine studija medicine.

Ukupno 103 studenta zavrSne godine studija medicine Fakulteta medicinskih nauka, Univerziteta
u Kragujevcu, ucestvovalo je u istrazivanju. Koris¢ena su dva upitnika u istrazivanju — Bekov inventor
depresije II i upitnik oralnog zdravlja za odrasle. Statisticka analiza uradena je programom SPSS, verzija
21. Hi-kvadrat test koris¢en je za procenu i statisticki znacajni rezultati bili su oni sa p vrednos$¢u manjom
od 0,05.

Nije bilo statisticki znacajne razlike izmedu nivoa depresije kod muskaraca i Zena. Procentualno,
21,4% studenata imalo je depresiju. Korelacija izmedu depresivnih nivoa i oralnih pokazatelja ukazala je
na to da su ucestalost pranja zuba i izbegavanje osmehivanja bili znacajno razlic¢iti medu Zenskim
studentima, sa procenjenim razli¢itim nivoima depresije. Problemi sa odgrizanjem hrane i problemi u
socijalnoj interakciji bili su znacajno razliciti kod muskaraca i Zena.

Depresija je prisutna kod studenata zavrsnih godina studija medicine i utice na samoprocenu
oralnog zdravlja studenata. Programi promocije usmereni na populaciju mladih mogu pomoéi u
unapredenju njihovih stavova i ponasanja vezanih za oralno zdravlje.

Kljucne reci: depresija, oralno zdravlje, student medicine, mentalno zdravlje, Srbija
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