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Purpose: The aim of this study was to investigate the effects of academic stress and self-control
ability on temporomandibular disorder (TMD) of adolescents.

Methods: Participants were 1,112 teenagers who were 1st grade students of middle and high
school. After checking their academic stress and self-control ability through a self-administrat-
ed questionnaire, the students were examined their TMD by two trained dentists. We drew a
comparison the level of their academic stress and self-control ability between the students with
and without TMD. We divided them to four groups according to the level of academic stress
and self-control. And we checked prevalence of TMD in each level.

Results: The group of students with TMD was higher academic stress score level than the stu-
dents without TMD (p<0.05). And they had lower self-control score level than the students
without TMD (p<0.05). Even if they were under the same academic stress, the group of students
with higher self-control score was less TMD prevalence than the students with lower score.

Conclusions: Academic stress makes adolescents to increase TMD and high ability of self-
control makes them to decrease it. And these tendencies are seemed to have a great influence
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mandibular joint disorders

INTRODUCTION

Nowadays, it is a general concept that many diseases oc-
cur by emotional stress or get worse by effect of that. After
the introduction of Selye’s stress formulations, emotional
stress has been a widespread assumption that psychological
stress merely represents one component of a lager unitary
category of biological stress phenomena.”

Chronic stress is the response to emotional pressure suf-
fered for a prolonged period over which an individual per-
ceives he or she has no control. It involves an endocrine
system response in which occurs with a release of cortico-
steroids. Long-term exposure to stress creates a high level

of these hormones that remains constant. This condition
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may lead to high blood pressure (and subsequently heart
disease), damage to muscle tissue, inhibition of growth
and suppression of the immune system.” So, the prolonged
emotional stress can make physiologic change in the ner-
vous system, hormones, and immune response.”

Researches have shown strong links between prolonged
stress and oral disease also. Especially it has been asserted
the stress is one of the precipitating factors in the devel-
opment of temporomandibular disorder (TMD). A review
of the scientific literature by Okeson” reveals five major
factors associated with TMD. These factors are the occlu-
sal condition, trauma, parafunctional activities, deep pain
input, and emotional stress. In most of the studies, they

show that TMD symptoms are caused by a combination of
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the disharmony of masticatory system and psychological
stress.””

According to the 2013 Korean youth white paper by
Ministry of Gender Equality and Family,” the recognition
rate of stress in Korean teenagers is 41.9% and the rate
of suicide attempt is 5.5% in girls and 2.8% in boys. The
recognition rate of depression of adolescents is twice of
adult’s.” As these reports, we can guess that Korean adoles-
cents are exposed to heavy stress in these times.

What is the most common fact of stress to Korean stu-
dents in modern times? In the researches about stress of
Korean students, it is answered that is career and academic

concern.'”"

! According to an article about adolescents in
2013, 74.1% students of middle and high school are hav-
ing serious worry relates to academic achievement. The stu-
dents of 38.3% are having hardship with family, and 14.2%
of students are suffering from stress with friends." These
results came up to expectation.

The students under high level academic stress have not
only psychotic disorder like interpersonal sensitiveness, de-
pression, anxiety, and hostility but also somatization disor-
der like deterioration physical strength, fatigue, transform-
ing of body shape and digestive troubles."”

But the effect of stress is not same to everybody, even if
the strength and sort of stress are equal, it is applied dif-
ferent way to mental and physical of individuals accord-
ing to their stress coping behavior, personal characteristic,
and interactional model of stress.”” In other words, there
is very important factor, self-control, between stress and
mental health and it makes individual difference of men-
tal health.'” Furthermore it was validated that the academic
stress is mediated by effect of self-control when works in
individual mental health as well."”

TMD patients spread throughout in all ages; most of pa-
tients range from 15 to 45 years. And the prevalence ra-
tio of TMD increases from 15 year by year. It makes peak
on late twenties. The prevalence ratio of TMD was reported
broad range 12%-93%, and in the report about adolescents
it is various also as 56%-8190.""”

The purpose of this study was to evaluate the effect of
academic stress and ability of self-control on TMD of ado-
lescents. And we investigate the mediating effect of self-

control ability on relationship between academic stress and

TMD as like as mental health among adolescents. For these
aims, we drew a comparison between the students with and
without TMD according to the level of their academic stress
and self-control. And we had done the correlation analysis
between academic stress and self-control ability. Finally the
group of students with higher self-control was compared to
the group with lower self-control under the same academic

stress.

MATERIALS AND METHODS

1. Subjects

The study group consisted of 1,112 teenagers consecu-
tively seen students for oral examination in national health
screening program for students in a dental clinic, Gyeyang-
gu, Incheon, Korea. There were 618 male students and 494
female students. Oral examination was established about
2,000 students, but some of them had rejected to answer
questionnaires, and the students with any medication and
systemic disease and the students who have done duplicitous
answer to questionnaires were eliminated from this study.

Collection of data for this study was done from April to
December in 2012, in that time, the law of Institutional Review
Board (IRB) was not enforced, so we didn’t pass IRB, and we
had a mind of our own. But we were mindful of protection
personal information and right. The examinations of TMD
were established as a national program of oral health for
students and the questionnaires were not extend personal
information and students could reject to answer freely.

Middle school students were 758 (male, 457; female, 301)
and high school students were 354 (male, 161; female, 193).
Both groups were first grade, so there was interval of 3

years in both groups.

2. Methods

Prior to visit for clinical examination, students com-
pleted self-report questionnaire that was 10-items to check
academic stress and self-control ability at the school. The
questionnaire of academic stress and self-control was ad-
ministered to each student. We used same questionnaire of
the Korean Youth Panel Survey that survey was conducted
by the National Youth Policy Institute.”” We sent question-

naire to schools for the students were surveyed and induced
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to bring the answers after completing in comfortable state.

The academic stress questionnaires include five questions
to check grade of stress intensity. It consists of Likert’s 5
scale (1, not at all; 5, very affirmation), the higher score is
the greater academic stress intensity. The self-control ques-
tionnaires include five questions also to check ability of
self-control. It consists of Likert’s 5 scale (5, not at all; 1,
very affirmation), the higher of the score is the greater abil-
ity of self-control as well. The 10 individual items gener-
ate 10 “component” scores, each weighted equally on a 1-5
scale. So the sum score of five questions of each part are
from score 5 to score 25.

After the academic stress and self-control questionnaires
were completed, clinical examination was performed by
two trained dentists who finished education of National
Health Insurance Corporation for oral examination.

In this study, the TMD patient means that student have
one or more symptoms among jaw pain, temporoman-
dibular joint (TMJ) sound, and mouth opening limitation.
Duration and intensity of symptom were not considered.
The group is consisting filed students with at least one
symptom on TMJ within recent 1 year. The data obtained
from the questionnaires, patient interview and clinical find-
ing and processed score were statistically analyzed.

Through clinical examination and scoring of results of
academic stress and self-control ability obtained from the
questionnaire, we have completed the steps required to cre-
ate a database. The steps are defined below.

1) We have got discrepancy sum of score in academic
stress and self-control ability between the students with
TMD and without TMD.

2) We divided them to four groups according to the score
level of academic stress and self-control. And we checked
rate of TMD prevalence in each level.

3) To investigate the effect of self-control ability in TMD
patients, we checked the TMD prevalence under the same
academic stress level and compared it in the higher and the

lower self- control group.

3. Statistical Analysis
The results of questionnaire were used for statistical anal-
ysis by univariate analysis variable. We presented each in-

dividual with a 5 items questionnaire composed of both
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Likert type scale of academic stress and self-control ability
and made sum scores 5-25 individually. According to their
scores, we made a classification to four groups of student;
scores 5-10, 11-15, 16-20, and 21-25.

Reliability estimation of the questionnaires of academic
stress and self-control ability were up with Cronbach a. The
Cronbach of coefficient was 0.744 on academic stress and
0.715 on self-control. So they have sufficient inter-item
consistency.

Student t-tests were used to analyze differences of scores
of academic stress and self-control between the students
with TMD and without TMD in middle and high school
of male and female separately. When the p-value was be-
low 0.05, there was considered statistically significant
difference.

A correlation analysis was established between the scores
of academic stress and self-control, when the p-value
was below 0.05, there was considered statistically signifi-
cant. The analyses were carried out SPSS Statistics 17.0 for
Windows (SPSS Inc., Chicago, IL, USA).

RESULTS

1. TMD Patient Number/Rate

One hundred eighty students (16.2%) were TMD patients
in whole research subject 1,112 students (Table 1). It was
composed of 94 male students and 86 female students.
TMD prevalence rate of high school was 16.9% and the rate
of middle school was 15.8%. The prevalence of TMD was
15.2% in male students and it was 17.4% in female. The
TMD prevalence of high school students was higher than
middle school students and female students higher than

male in the result (Table 1).

2. The Score of Academic Stress and Self-Control

We checked the differences of the scores of academic

Table 1. Number of TMD students and prevalence ratio (%)

Classification Male Female Sum

Middle school ~ 70/457 (15.3)  50/301 (16.6)  120/758 (15.8)
High school 24/161 (14.9)  36/193 (18.7) 60/354 (16.9)
Sum 94/618 (15.2) 86/494 (17.4) 180/1,112 (16.2)

TMD, temporomandibular disorder.
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Table 2. Score differences of academic stress in students with and without TMD
Non-TMD group TMD group
Classification p-value
Mean+SD Median IQR Mean#+SD Median IQR
All 14.39+4.89 15 7 15.51+4.59 17 7 0.004*
Middle school 13.63+4.97 14 7 14.82+4.83 16 8.50 0.017*
Male 13.25+5.11 14 8 14.73+5.07 15 9 0.026*
Female 14.22+4.71 15 7 1494+451 16 7.25 0.320
High school 16.03+4.26 16 5.25 16.90+3.73 17 475 0.141
Male 15.58+4.60 16 6 16.58+4.40 17 6 0.325
Female 16.41+£3.92 16 5 17.11+3.25 17 4 0.323
TMD, temporomandibular disorder; SD, standard deviation; IQR, interquartile range.
p-value determined by t-test.
*p<0.05.
Table 3. The score differences of self-control in students with and without TMD
Non-TMD group TMD group
Classification p-value
Mean=SD Median IQR Mean=SD Median IQR
All 18.92+3.95 19 6 17.83+3.88 18 6 0.001*
Middle school 19.31+4.10 20 6 18.40+3.77 18.5 5 0.025*
Male 19.52+4.01 20 6 18.63+3.90 18 6 0.087
Female 18.98+4.22 19 7 18.08+3.60 19 5 0.158
High school 18.08+3.48 18 4 16.70+3.88 17 475 0.006*
Male 18.27+3.49 18 4 16.04+3.67 16 4 0.005*
Female 17.91+3.47 18 4 17.14+4.00 17 5.75 0.244
TMD, temporomandibular disorder; SD, standard deviation; IQR, interquartile range.
p-value determined by t-test.
*p<0.05.
Table 4. The score distribution of academic stress Table 5. The score distribution of self-control
Score of academic stress Score of self-control
Classification Sum Classification Sum
5-10 11-15 16-20 21-25 5-10 11-15 16-20 21-25
Middle school Middle school
Male 135 151 132 39 457 Male 9 78 175 195 457
Female 74 82 124 21 301 Female 9 56 124 112 301
High school High school
Male 21 43 81 16 161 Male 6 33 91 31 161
Female 14 59 90 30 193 Female 5 41 106 41 193
Sum 244 335 427 106 1,112 Sum 29 208 496 379 1,112

Values are presented as number.

stress and self-control between the students with TMD and
without TMD (Tables 2, 3).

The mean of academic stress score in the students with
TMD was 15.51. In the students without TMD, it was 14.39.
The score of students with TMD is higher than the students
without TMD in whole students. It was significant (p=0.004).
High school students and female students of middle school
with TMD had higher score academic stress than the group

Values are presented as number.

without TMD. But they were not significant (p>0.05). The
score difference of male in middle school was only signifi-
cantly higher (p=0.017) (Table 2).

In the aspect of self-control ability, the students with
TMD had lower score than the students without TMD. It was
significant difference (p=0.001). The mean of self-control
score of the students with TMD was 17.83, and the student
without TMD was 18.92 in entire students (p=0.001). The
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difference of scores between TMD patients and normal stu-
dents in male was big; it was significant in male of middle
and high school. But female’s self-control scores were not
significant difference in both middle and high school (Table 3).

3. Relationship between Academic Stress and Self-
Control Score

Tables 4, 5 are distributions of the group according to the
score of academic stress and self-control. While over 48%
of students were reported with high academic stress as over
16 scores, about 78% of students were reported with high
self-control ability as over 16 scores. Students have consid-
erable academic stress and comparatively stable and good
self-control ability.

In the result of correlation analysis of the scores between

Table 6. TMD prevalence ratio according to academic stress

academic stress and self-control, there was relatively strong
negative correlation (p<0.001). Correlation coefficient of
middle school is r=—0.468 (p<0.001) and correlation coeffi-
cient of high school is r=—0.189 (p<0.001), both groups are
significant negative correlation. Consequently, it seems that
the more getting self-control ability the less academic stress
is build up.

4. TMD Prevalence Rate according to Score Group

TMD prevalence of students is rising as a share of aca-
demic stress. In middle school students, except scores 5-10,
increasing academic stress massively changed up TMD
prevalence all over score groups. In a general tendency, the
degree of TMD prevalence rate is meant to be proportional

to the score of academic stress (Table 6).

Score of academic stress

Classification

5-10 11-15 16-20 21-25
Middle school
Male 18/135 (13.3) 18/151 (11.9) 25/132 (18.9) 9/39 (23.1)
Female 12/74 (16.2) 11/82 (13.4) 22/124 (17.7) 5/21 (23.8)
High school
Male 3/21 (14.3) 6/43 (14.0) 11/81 (13.6) 4/16 (25.0)
Female 2/14 (14.3) 9/59 (15.3) 19/90 (21.1) 6/30 (20.0)
TMD, temporomandibular disorder.
Values are presented as number (%).
Table 7. TMD prevalence ratio according to self-control
Score of self-control
Classification
5-10 11-15 16-20 21-25
Middle school
Male 0/9 (0.0) 18/78 (23.1) 28/175 (16.0) 24/195 (12.3)
Female 3/9 (33.3) 8/56 (14.3) 25/124 (20.2) 14/112 (12.5)
High school
Male 3/6 (50.0) 8/33 (24.2) 12/91 (13.2) 1/31(3.2)
Female 2/5 (40.0) 8/41 (19.5) 18/106 (17.0) 8/41 (19.5)
TMD, temporomandibular disorder.
Values are presented as number (%).
Table 8. TMD prevalence ratio according to self-control ability in same academic stress level
Score of academic stress
Self control ability
5-10 11-15 16-20 21-25
Below 15 5/24 (20.8) 11/67 (16.4) 20/105 (19.0) 14/41 (34.1)
Above 16 30/220 (13.6) 33/268 (12.3) 57/349 (16.3) 10/65 (15.4)

TMD, temporomandibular disorder.
Values are presented as number (%).
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TMD prevalence according to self-control ability was de-
creased when self-control ability increased. It is tendency
that the degree of TMD prevalence is in inverse proportion
to the degree of self-control ability (Table 7).

5. The Effect of Self-Control Ability on TMD

To investigate the effect of self-control ability, we drew
a line between the high ability (above 16 scores) and low
ability (below 15 scores) group. And we made cross check-
ing of TMD prevalence in same level academic stress. The
group of lower self-control ability, below 15 scores, was
more TMD prevalence than the group of higher self-control

ability, above 16 scores, in all of the stress level (Table 8).

DISCUSSION

Disability is defined as any restriction or lack of ability to
perform an activity in manner or within the range consid-
ered normal for human.”” As the association between pain
and disability is highly relevant, the assessment of disability
is crucial in studies involving pain patients.””

The pain in patient with TMD negatively influences the
quality of life especially in chronic phase.”” So the control
of TMD is very important to teenagers for their life qual-
ity. In previously researches, emotional stress is widely per-

4,24)

ceived as contributing to TMD™™ and in recent years, there
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have been studies whether the myogenous pain patients
have higher level of psychopathology than the arthrog-
enous pain patients or not. Overall, many results support
that the myogenous pain patients could be characterized as
having more psychological distress than the arthrogenous
pain patients.””

One of the most serious emotional stress-related in ado-
lescents was academic problems in previous reports” the
result of this study, about 16% of 1,112 students have ap-
peared as TMD patient. TMD prevalence of female is higher
than male as like as other studies. It was said that preva-
lence ratio of TMD increases from 15 years and it makes
peak on late twenties.''®'” Just the same, prevalence of
high school students was higher than middle school student
in this study as well.

The scatter plot of the relationship between sum score of
academic stress and self-control is Fig. 1. The vertical axis
expressed total score of self-control which implies ques-
tionnaire results. The mean+standard deviation (SD) of sum
of self-control in the students with TMD was 17.83+3.88
and the mean+SD of sum of self-control without TVMD was
18.92+3.95. The horizontal axis of scatter plot denotes total
score of academic stress. The mean+SD of sum of academic
stress is 15.51+4.59 in TMD students and 14.39+4.89 in stu-
dents without TMD.

As it is showed in the scatter plot, the students without
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25.004 o o oo o )
o o
oo [e}e) o o
— oo o oo o
o o o00o0 000000 O
8 20.00 | ocooo o©O oo o0 o©
<« [eXNe) O 0O0OO0OO0O0O0O0
> o oo 00000 O0O0
S 000000 o
© oo O O o0o0o0O0OO o
5 15.00 A o o) O OO OO0 OO0OO
g o o O 00O OO
) o o [e}Ke} o
s o o o
© o o
2 10.00 o o o
o o oo
IS o
a o
5.00
5.00 10.00 15.00 20.00 25.00

Sum of academic stress (score)

Fig. 1. The scatter plot of the students. The students without TMD (A) were scattered on left upper part where is low academic stress and high
self-control area. On the other hand, the students with TMD (B) were scattered on right lower part where is high academic stress and low

self-control ability area. TMD, temporomandibular disorder.
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TMD are scattered on left upper area where it is low aca-
demic stress and high self-control (Fig. 1A). On the other
hand, the students with TMD are scattered on right lower
area where it is high academic stress and low self-control
(Fig. 1B).

In detail a numerical statement, the mean of academic
stress score is higher in the students with TMD than the
students without TMD, and the difference was significant
in whole students (p=0.004). Especially, male students in
middle school are significant difference (p=0.017). In high
school students, there is no significant even though the
group of TMD has higher academic stress than normal
group (Table 2).

On the contrary to academic stress, score of self-con-
trol ability is significantly lower in TMD group than in
the group without TMD in whole students (p=0.001). Both
of middle and high school are significantly lower in TMD
group (p<0.05). The difference of score was wider in male
students (p<0.05) than female (p>0.05).

In the statistics, TMD prevalence of students is increasing
as a share of academic stress, and according to self-control
ability it is decreased (Table 6). Those statistical data are
in graphic forms, in general tendency, the degree of TMD
prevalence is meant to be proportional to the score of aca-
demic stress (Fig. 2A). It is the tendency that the degree of
TMD prevalence is in inverse proportion to the degree of
self-control ability (Fig. 2B).

Looking the aforementioned statistics, higher academic

A The TMD prevalence by academic stress
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stress tends to lead TMD and higher self-control ability
tends to reduce TMD in middle and high school students.
Furthermore, the use of self-control is played an important
role to prevent TMD of students. In same academic stressed
group, the group of lower self-control ability, below 15
scores, was more TMD prevalence than the group of higher
self-control ability, above 16 scores, in all of the stress level
(Table 8).

As the result of those, we assume that the self-control
ability is mediated to reduce TMD as like as it works in
mental health. That tendency was more prominent in mid-
dle school and male students.

The principle of high self-control ability works on TMD
students with academic stress is guessed in interaction
of self-control ability and academic stress. The results of
Correlation Analysis between the scores of academic stress
and self-control, there are relatively strong negative cor-
relation (p<0.001). Both middle and high school groups are
significant negative correlation (p<0.001), especially the
correlation coefficient of middle school (r=—0.468) is more
significant negative correlation than high school (r=—0.189).

Consequently, it seems that the more getting self-control
ability the less academic stress is build up. So the self-con-
trol ability can act as decreasing factor of TMD under same
academic stress. Therefore, if we want to reduce TMD prev-
alence of the students, it seems to be needed not only try-
ing to reduce their academic stress but to develop self-con-

trol ability. And if it is difficult to reduce academic stress,

B The prevalence by self-control
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Fig. 2. The graphs of the degree of TMD prevalence. In a general tendency, the degree of TMD prevalence is meant to be proportional to the
score of academic stress (A) based on Table 6. The degree of TMD prevalence is in inverse proportion to the degree of self-control ability (B)

based on Table 7. TMD, temporomandibular disorder.
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in that case it may be efficient for students to elevate self-
control ability only. Especially it might be more efficient in
young and male students. In that sense, inventing programs
to develop self-control ability for students are very invalu-
able. When we apply the efficient programs into real school
life, the TMD prevalence rate of students will be reduced
more easily.

To evaluate the effect of academic stress and self-control
ability on TMD of adolescents, after investigating academic
stress and self-control ability by self-report questionnaire,
TMD symptom and clinical examination finding were as-
sessed in 1,112 middle and high school students. We can get
following results by those investigations.

1. The students with TMD were higher academic stress
score than the students without TMD significantly (p=0.004).

2. The students with TMD were lower self-control score
than the students without TMD significantly (p=0.001).

3. The degree of TMD prevalence tends to be proportional
to the score of academic stress and be inverse proportion to
the degree of self-control ability.

4. In same level academic stress, the group of high self-
control ability is in lower rate of TMD prevalence than the
group of low self-control ability.

5. There are no significant differences of scores between
the students with TMD and without TMD in the case of fe-
male students, but male students, especially males of middle
school are significant.

6. In the results of correlation Analysis the scores be-
tween academic stress and self-control, there was relatively
strong negative correlation (p<0.001).

According to these results, it is considered that high aca-
demic stress and low self-control ability are an aggravating
factor for TMD and it seems to have a great influence on

young male student.
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