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ABSTRACT

Objective: Investigate the prevalence of symptoms of temporomandibular disorders (TMD) and
their association with perceived stress among students.

Material and Methods: The sample included 139 students of the third, fourth, fifth and sixth years of
the Faculty of Dentistry University of Sarajevo. Students filled out two questionnaires in person and
electronically which were anonymous. The Fonseca anamnestic index was used to assess the
presence of TMD, and the second questionnaire is the Perceived Stress Scale (SPS) referring to the
presence of existing stress and its level in the last month.

Results: The average values of the total TMD score indicate the presence of mild TMD within each
group of students. A moderate level of SPS was most often present in students in the fourth year of
study, while a high level of stress was most often present in students in the third year of study. ANOVA
showed no differences in the average values of the TMD and SPS scores between the examined groups
(p<0.220; p<0.745). There is a correlation between perceived stress and TMD symptoms in third
(r=0.466; p<0.004) and sixth year students (r=0.418; p<0.016).

Conclusion: TMD and perceived stress were present in students at all years of study. The frequency
of TMD symptoms and the level of perceived stress were different in all years of the study. Students of
the third and sixth year of study who had a higher level of perceived stress also had a significantly
higher prevalence of TMD.
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24 Stomatoloski vjesnik 2024; 13 (1)



Struji¢-Porovi¢ S, Ramicevi¢ M, Gavranovi¢-Glamoc A, Ponlagi¢ A, Kamber A, Berhamovic L

Introduction

Temporomandibular disorders (TMD) include a
numerous of clinical conditions related to temporo-
mandibular joint (TM]), masticatory muscles and the
adjacent tissue structures. These conditions are
characterized by pain in temporomandibular joints
and/or muscles, restricted mandible movements and
sounds (clinking and crepitations) in joints during
mandible function. Headache and tinnitus can also be
present [1,2] As for general population the
prevalence of TMD is 31% while in children and
adolescents it is 11% with a dominant presence of
dislocation of discus articularis with reduction [3]. It
is considered that temporomandibular disorders are
the main cause of odontogenic and orofacial pain. The
pain caused by TMD can be transferred to various
regions such as the upper and lower jaws, the area of
the ear, eye and forehead, cervical regions of the spine
or the upper parts of the shoulder [4]. The TMD
etiology is multifactorial where functional, structural
and psycho-social factors can be a cause, either
individually or in a combination. Most commonly
these are direct or indirect traumas, parafunctional
habits and stress. The perceived stress, anxiety,
depression and sleeping disorder are risk factors in
the emergence of TMD. Stress is conducive to
increased muscle activity and the appearance of pain.
[5,6]. Academic commitments, high educational and
social standards in students can result in sleeping
disorder and psychological stress that can contribute
to TMD [5,7,8]. Stress affects the quality oflife and itis
correlated with many pathological conditions.
Chronic stress affects health, immune,
cardiovascular, endocrine and central nerve systems.
Unless chronic stress is not treated, it can cause
insomnia, high blood pressure and thus damage the
mental health ofanindividual [9-11].

Fonesca Anamnestc Index (FAI) was developed to
examine the prevalence and the estimate of
seriousness of TMD, based on signs and symptoms
with a high degree of diagnostic accuracy [12-14].
The Scale of Perceived Stress (SPS) is a broadly used
instrument for measuring stress. SPS evaluates to
what extent an individual has experienced life as
unpredictable, uncontrollable and overloaded, but
also to what extent the external factors have
influenced an individual and his ability to deal with

them [15]. Since TMD has a multifactorial etiology
and various symptoms and signs, its diagnosis and
treatment are made more difficult. There is no data
about the symptom prevalence of TMD nor about its
correlation to stress in our student population.

Taking into account an increasing prevalence of
stress in younger people as well as symptoms and
signs of TMD, it becomes necessary to research their
correlation in students with the aim of prevention
and appropriate therapy [16-19]. The aim of this
research was to examine the prevalence of TMD
symptoms and their correlation with perceived
stress in students of the Faculty of Dentistry
University of Sarajevo.

Subjects and methods

In this research the sample consisted of 139
students of the Faculty of Dentistry University of
Sarajevo. The students were given detailed
explanations about the research, the questions were
clearly formulated and the students themselves gave
their consent to participate. The participation in this
research was voluntary. The Ethical committee of the
Faculty of Dentistry University of Sarajevo issued its
approval of this research under no: 02-3-4-19-1-
10/2022. Distribution of students was as follows: 36
third-year students, 40 fourth-year students, 30 fifth-
year students and 33 sixth-year students. The
students received two questionnaires in person and
via email to fill in anonymously. The students were
asked to fill in the Fonesca Anamnestic Index (FAI)
questionnaire and the questionnaire of the perceived
stress (PSS).

Fonesca Anamnestic Index consists of 10
questions with three possible answers: “yes” (10
points), “sometimes “(5 points) and “no” (0 points).
By adding all points, it is possible to classify the
seriousness of TMD, the absence of symptoms and
signs from 0-15 points, mild disorders from 20-45
points, moderate disorders from 50-65 points and
severe disorders from 70 to 100 points [6,13,20]. The
scale of perceived stress (SPS) consists of 10
questions regarding the presence of existing stress
and its level in the last month. Each question is
marked on the scale from 0-5 points which are
graded as follows: 0-never, 1l-almost never, 2-
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sometimes, 3-often, 4-quite often. The points for
questions 4,5, 7, 8 in this questionnaire have been
changed so that they are calculated as 0=4, 1=3, 2=2,
3=1, 4=0. The final result is obtained by adding all
points which can be in the range from 0-40 points.
The results can be interpreted as follows: the range
from O - 13 points - low level of stress, from 14 - 26
points - moderate level of stress and the range from
27- 40 points - highly perceived stress level [15, 21,
22]. In the course of SPS questionnaire filling in the
aim was to test students about their feelings and
thoughts in the past month. The students were asked
how often they felt or thought in a certain way. In
general, they were supposed to give the best possible
answer in that specific situation.

Statistical methods of data analysis

Statistic data analyses were implemented in [BM
SPSS Statistics v.22 software. With regard to
descriptive statistic parameters arithmetic mean,
standard deviations and min-max value range on
quantitative variables were calculated followed by
absolute and relative prevalence on nominal
variables. As for parametric statistical methods One
Way ANOVA was used for comparison ofindependent
groups, while for the research of correlation between
variables Pearson's Linear Correlation was applied.
Research hypotheses were tested at alfa level of
reliability from 95%.

Results

In this research the total of 139 subjects from
different years of studies was included. The
distribution of subjects according to the year of
studies was presented in Table 1. The fourth-year
students had the highest mean value of score for the
presence of symptoms and signs of TMD, namely 29,8
+19,8 (Mean * SD), while the third-year students had
the lowestvalue of score, i.e. 20,7+16,1 (Table 2.). The
highest mean score value of perceived stress was
shown by third-year students (18,6+5,9) and fourth-
year students (18,1+4,7), while the lowest level of
stress was shown by the subjects from the fifth year
of studies (17,5+3,6) and the sixth year (17,4%5,5),

Year of studies n %
3" year 36 25,9
4" year 40 28,8
5" year 30 21,6
6" year 33 23,7
Total 139 100
Table 1

Number of subjects aaccording to year of studies

Total score - TMD

Year of Standard .

studies Mean  Deviation Minimum Maximum

3" year 207 16,1 0 70

4" year 2098 198 0 80

5" year 245 17,5 0 70

6" year 27,0 22,8 0 95
Table 2

Mean values, variables and value range of total TMD score

Total score - Scale of perceived stress SPS

Year of Standard .

studies Mean  Deviation Minimum Maximum

3° year 18,6 5,9 8 30

4" year 18,1 47 6 26

5" year 17,5 3,6 0 24

6" year 17,4 5,5 0 31
Table 3

Mean values, variables and value range of total SPS score

which is shown in Table 3. The prevalence of TMD
level related to the year of studies was presented in
Graph 1. Mild disorders were most commonly shown
by subjects from the third year (30%). Moderate
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Year of n Mean SD F P
studies
3rd year 36 2069 16,13
4h year 40 2975 19,81
Total score - TMD 1,490 0,220
5t year 30 2450 17,54
6" year 33 2697 2277
31 year 36 1861 592
4th year 40 18,08 472
Total score — Scale of perceived stress 0,412 0,745
5t year 30 17,50 3,62
6t year 33 1742 551

n — size of sample, Mean- arithmetic mean, SD-standard deviation F- Fisher test (ANOVA), p-probability of zero hypothesis rejection with 5% risk

Table 4
Comparison of TMD and SPS levels in subjects between years of studies

disorders were most commonly used by subjects
from the fourth year (50,0%), while the highest
percentage of severe TMD was shown by the subjects
from the sixth year. With regard to the prevalence of
perceived stress (SPS) in students according to the
year of studies (Graph 2.) it was ascertained that the
moderate stress level was most commonly present in
the fourth-year students while the biggest
percentage of high stress level was present in the
third-year students (83,3%). By one way analysis of
variance of independent samples the differences in
mean values of TMD level and SPS were tested in
subjects from different years of studies. The analysis
of variance has not proved the statistical significance
among groups TMD p<0,220; SPS; p<0,745. (Table
4.). The association between perceived stress and
TMD symptoms for subjects from each year of studies
was researched by using Pearson's linear correlation.
There is a correlation between perceived stress and

TMD symptoms in third (r=0.466; p<0.004) and
sixth-year (r=0.418; p<0.016) students confirmed by
realized mean positive coefficients of Pearson's
linear correlation shown in Graphs 3.and 4.

Discussion

Etiology of TMD is not clearly differentiated and as
such it is considered multifactorial. Among all
potential causes of TMD the behavioral and
psychological factors are considered as most
significant in etiology. As for student population,
particularly in medical schools or health related
faculties, a great number of studies indicates that in
general those students have higher levels of
perceived stress than their peers in general
population [23-25]. The results of this research have
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Severe disorders 14%

Moderate disorders Koz

Mild disorders 30%

Absence of symptoms and signs 25%

29% 14% 43%

M 3rd year M 4thyear W 5thyear

50% 30%

29% 30%

25% 25%

6th year

Graph 1
Prevalence of level of TM disorders according to the year of studies of subjects

High level of stress

Moderate level of stress 22%

Low level of stress 27%

M 3rd year M 4thyear M 5thyear

83% 17%

31% 23%

6th year

Graph 2
Prevalence of the level of SPS disorder according to the year of studies of subjects

shown that the mean values of the total score of TMD
indicate the presence of mild TM disorders in all
groups of students. The highest values were present
in fourth-year students, then sixth year and fifth-year
students while the lowest mean value of TMD score
was present in third-year students (Table 2.). The
highest mean value of the total score of SPS was
shown by the subjects of the third and fourth year of
studies while the lower stress level was shown by the
subjects from the fifth and sixth year of studies of the
Faculty of Dentistry University of Sarajevo (Table
3.).The explanation for these results lies in the fact
that third-year students are faced for the first time
with a dental workplace while perceived stress in
fourth-year students indicates their fear of new
challenges in the clinical work with patients. TMD
symptoms were present in students from all years of

studies. In view of prevalence mild TMD were most
commonly shown by subjects from the third year,
moderate TMD were shown by fourth-year students
while severe TMD were shown by sixth- year
students (Graph 1.) Out of the total number 25% of
students in each group have not shown the presence
of TMD.

The previous study examined the presence of
TMD in 212 students using Fonesca Anamnestic
Index and correlated risk factors while for the
estimate of the stress level of SPS the results have
shown that the subjects had mostly mild TMD
(60,5%), and only 4,6% with a severe TMD.

The subjects with TMD had 1,15 times higher
perceived stress than those without TMD [26] which
is in accordance with the results of this research. The
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high stress level in this research has been shown only
by third and sixth-year students (Graph 2.). Stress is
an important risk factor for the emergence and
persistence of TMD in students of dental medicine.
The source of stress correlated with the study of
dental medicine pertains to the specific nature of job,
preclinical and clinical work with patients and the
successful outcome. Many studies have proved that
students with higher stress level have a higher
prevalence of TMD symptoms and signs
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Correlation of TMD score and the Scale
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Graph 4
Correlation of TMD score and the Scale of
perceived stress in sixth-year students

[5,8,17,19,27]. This research has proved the positive
correlation between perceived stress and TMD
symptoms in third and sixth-year students. The third
and sixth -year students with a high stresslevel had a
significantly higher prevalence of TMD.

The previous study including 586 students
registered the presence of TMD and perceived stress
and thus proved their correlation which is in
accordance with this research. The results have
shown the highest percentage of mild disorders up to
50 %, then moderate disorders and 5,5% of severe
disorders. In this research the third and sixth-year
students have shown a severe TMD and a high level of
stress. This can be explained by their awareness of
responsibility inherentto this profession, butalso the
uncertainty after the completion of studies. Many
studies have proved the correlation between stress,
anxiety, depression and TMD with stress causing
changes such as the increased muscle activity [29-
34]. It is important to evaluate stress in students
because it impacts their academic success and can
also influence their perception and decision making.
High stress level can lead to anxiety and depression,
and because of that, it is vital to recognize the
presence of stress in order to act in a preventive
manner, establish an early diagnosis and carry out
appropriate therapy.

The limitation of this study is a small sample
indicating a need for research that would include a
bigger sample regarding stress perception and TMD
presence in students from other faculties of dental
medicine and medicine in Bosnia & Herzegovina in
order to create legitimate foundations for
comparison of the results with other faculties.

Conclusion

TMD and perceived stress were present in
students from all years of studies. The prevalence of
TMD symptoms and the level of perceived stress
were different with regard to a particular year of
studies. The students from the third and sixth year
who had a higher level of perceived stress also had
higher prevalence of TMD symptoms.

Thereisno conflict ofinterest.

Stomatoloski vjesnik 2024; 13 (1)

29



ASSOCIATION OF STRESS AND SYMPTOMS OF TEMPOROMANDIBULAR DISORDERS IN STUDENTS

References

Kapos FP, Exposto FG, Oyarzo JF, Durham ]J.
Temporomandibular disorders: a review of
current concepts in aetiology, diagnosis and
management. Oral Surg. 2020 Nov;13(4):321-
334.

Valesan LF, Da-Cas CD, Réus ]JC, Denardin ACS,
Garanhani RR, Bonotto D, Januzzi E, de Souza
BDM. Prevalence of temporomandibular joint
disorders: a systematic review and meta-
analysis. Clin Oral Investig. 2021 Feb;25(2):441-
453.

Hoffmann RG, Kotchen JM, Kotchen TA, Cowley T,
Dasgupta M, Cowley AW JR.
Temporomandibular disorders and associated
clinical comorbidities. Clin ] Pain. 2011 Mar-
Apr;27(3):268-74.

Wieckiewicz M, Boening K, Wiland P, Shiau YY,
Paradowska-Stolarz A. Reported concepts for
the treatment modalities and pain management
of temporomandibular disorders. ] Headache
Pain.2015;16:106.

Lei J, Fu ], Yap AU, et al. Temporomandibular
disorders symptoms in Asian adolescents and
their association with sleep quality and
psychological distress. CRANIO.
2016;34(4):242-249.

Ozdinic S, Ata H, Halit H, Basak CH, Sermenli N,
Turan FN. Temporomandibular joint disorder
determined by Fonesca anamnestic index and
associated factors in 18 to 27 years old
university students. Cranio. 2020 Sep; 38 (5):
327-332.

Diniz MR, Sabadin PA, Leite FP, Kamizaki R.
Psychological factors related to
temporomandibular disorders: an evaluation of
students preparing for college entrance
examinations. Acta Odontol Latinoam.
2012;25(1):74-81.

Kmeid E, Nacouzi M, Hallit S, Rohayem Z.
Prevalence of temporomandibular joint
disorder in the Lebanese population, and its
association with depression, anxiety, and stress.
Head Face Med. 2020 Sep 4;16(1):19.

10.

11.

12.

13.

14.

15.

Atif S, Syed SA, Sherazi UR, Rana S. Determining
the relationship among stress, xerostomia,
salivary flow rate, and the quality of life of

undergraduate dental students. ] Taibah Univ
Med Sci. 2020 Nov 24;16(1):9-15.

Baum A, Posluszny DM. Health psychology:
mapping biobehavioral contributions to health
and illness. Annu Rev Psychol. 1999; 50:137-63.

Bergdahl], Berghahl M. Percived stress in adults:
prevalence and associtaion of depression
anxiety and medication in a Swedish population.
Stressand Healts. 2002 Nov; 18(5): 235-41.

Da Fonseca DM, Bonfante G, Valle AL, de Freitas
SFT. Diagnéstico pela anamnese da disfungdo
craniomandibular. Rev Gauch de Odontol 1994;
4:23-32.

dos Santos Berni KC, Dibai-Filho AV, Rodrigues-
Bigaton D. Accuracy of the Fonseca anamnestic
index in the identification of myogenous
temporomandibular disorder in female
community cases. ] Bodyw Mov Ther.
2015;19(3):404-409.

Stasiak G, Maracci LM, De Oliveira VC, Pereira
DD, Tomazoni F, Bernardon ST et al. TMD
diagnosis: Sensivity and specificity of the
Fonesca Anamnestic Index. CRANIO. 2020 Oct;
1-5.

Venkatesh SB, Shetty SS, Kamath V. Prevalence of
Temporomandibular Disorders and its
Correlation with Stress and Salivary Cortisol
Levels among Students. Pesqui. Bras.
Odontopediatria Clin. Integr. 2021; 21: e0120.
https://doi.org/10.1590/pboci.2021.029

Cohen

16.

17.

18.

S, Kamarck T, Mermelstein R. A global measure
of perceived stress. | Health Soc Behav. 1983
Dec;24(4):385-96.

Bandar M. A Self-Reported Association between
Temporomandibular Joint Disorders,
Headaches, and Stress. ] Int Soc Prev Community
Dent.2018]Jul-Aug; 8(4): 371-380.

Karthik R, Hafila MIF, Saravanan C, Vivek N,
Priyadarsini P, Ashwath B.
Assessing Prevalence of Temporomandibular
Disorders among University Students: A

30

Stomatoloski vjesnik 2024; 13 (1)



Strujic-Porovic S, Ramicevi¢ M, Gavranovi¢-Glamoc A, Ponlagi¢ A, Kamber A, Berhamovic L

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Questionnaire Study. ] Int Soc Prev Community
Dent.2017 Jun;7(Suppl 1): S24-S29.

Alkhudhairy MW, Al Ramel F, Al Jader G, Al Saegh
L, Al Hadad A, Alalwan T, Al Shaikh D, Al Bander
M. A Self-Reported Association between
Temporomandibular Joint Disorders,
Headaches, and Stress. ] Int Soc Prev Community
Dent.2018]Jul-Aug; 8(4):371-380.

Campos JADB, Gongalves DA, Camparis C, et al.
Reliability of a Questionnaire for Diagnosing the
Severity of Temporomandibular Disorder. Rev
Bras Fisioter. 2009;13(1):38-43.

Cohen S, Kamarck T, Mermelstein R. A global
measure of perceived stress. ]. Health Soc. Behav.
1983;24(4): 385-96.

Cohen S, Williamson G. Perceived Stress in a
Probability Sample of the the United States. The
Social Psychology of Health. 1988.

Jordan RK, Shah SS, Desai H, Tripi ], Mitchell A,
Worth RG. Variation of stress levels, burnout,
and resilience throughout the academic year in
first-year medical students. PLoS One. 2020 Oct
15;15(10):e0240667.

Cavallo P, Carpinelli L, Savarese G. Perceived
stress and bruxism in university students. BMC
Res Notes.2016 Dec21;9(1):514.

Ribeiro 1], Pereira R, Freire 1V, de Oliveira BG,
Casotti CA, Boery EN. Stress and Quality of Life
Among University Students: A Systematic
Literature Review. Health Prof. Educ. 2018 (4)
70-77.

Ozdinic S, Ata H, Halit H, Basak CH, Sermenli N,
Turan FN. Temporomndibular joint disorde
determined by Fonesca anamnestic index and
associated factors in 18 to 27 years old
university students. Cranio. 2020 Sep; 38 (5):
327-332.

Ahuja V, Ranjan V, Passi D, Jaiswal R. Study of
stress-induced temporomandibular disorders
among dental students: An institutional study.
Natl ] Maxillofac Surg. 2018 Jul-Dec;9(2):147-
154.d0i: 10.4103/njms.NJMS2018.

Augusto VG, Perina Bueno KC, Penha Gontijo DS,
Santos Alves DC, Oliviera Souza VA.
Temporomandibular dysfunction, stress and

29.

30.

31.

32.

33.

34.

common mental disorder in university students.
Acta Ortop Bras.2016; 24(6): 330-333.

Mottaghi A, Razavi SM, Pozveh EZ,
Jahangirmoghaddam M. Assessment of the
relationship between stress and
temporomandibular joint disorder in female
students before university entrance exam
(Konkour exam). Dental Research Journal. 2011
Dec; 8(5).

Rokaya D, Suttagul K, Joshi S, Bhattarai BP, Shah
PK, Dixit S. An epidemiological study on the
prevalence of temporomandibular disorder and
associated history and problems in Nepalese
subjects. ] Dent Anesth Pain Med. 2018; 18(1):
27-33.

Karthik R, Hafila MIF, Saravanan C, Vivek N,
Priyadarsini P, Ashwath B. Assessing Prevalence
of Temporomandibular Disorders among
University Students: A Questionnaire Study. ] Int
Soc Prev Community Dent. 2017 Jun;7(Suppl 1):
S24-S29.

Namvar MA, Afkari BF, Moslemkhani C,
Mansoori K, Dadashi M. The Relationship
between Depression and Anxiety with
Temporomandibular Disorder Symptoms in
Dental Students. Maedica (Bucur). 2021
Dec;16(4):590-594.

Chaabane S, Chaabna K, Bhagat S, Abraham A,
Doraiswamy S, Mamtani R, Cheema S. Perceived
stress, stressors, and coping strategies among
nursing students in the Middle East and North
Africa: an overview of systematic reviews. Syst
Rev.2021;10(1):136.

Sattar K, Yusoff MSB, Arifin WN, Yasin MAM, Nor
MZM. Effective coping strategies utilised by
medical students for mental health disorders
during undergraduate medical education-a
scoping review. BMC Med Educ. 2022 Feb
23;22(1):121

Stomatoloski vjesnik 2024; 13 (1)

31



