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Objectives: The objectives of this study were to determine the
prevalence of TMD in dental students in Universiti Teknologi MARA,
and to identify risk factors that may contribute (social vs academic) to
TMD in dental students.

Methods: In a cross-sectional study, 202 dental undergraduate students,
aged 19 to 25 years from year 1 to year 5 were recruited in our study.
The respondents have undergone an assessment using a Research
Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) and
Dental Environment Stress (DES) questionnaires. TMD was diagnosed
by using RDC/TMD axis I and II. The DES questionnaire was based on
five-point Likert scale, from a range of not pertinent to very stressful.
Stress scores were measured from seven stressor domains. Statistical
analysis was performed using Fisher-exact test using SPSS 20.0.
Significance level was set at P<0.05.

Result: 13.3% of the students were diagnosed with TMD, The higher
prevalence of TMD was detected among female students. Present study
demonstrated that academic stress is significantly higher than social
stress among all dental students. Among the domains in the academic
stress, performance pressure found to be the highest to effect the
students.

Conclusion: The significant association between TMD and academic
stress observed in our present study warrants further investigation to
examine the underlying molecular mechanism of academic stress in
TMD initiation and progression.
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INTRODUCTION

Temporomandibular disorders (TMD)

Temporomandibular disorders (TMD) comprise of a group of musculoskeletal disorders that affect
alterations in the structure and/or function of one or more of the following: temporomandibular joints
(TMJ), masticatory muscles, the dentition and its supporting structures, and the complex neuromuscular
system related to TMJ can coexist with other musculoskeletal disorders within the head and neck area
(Cooper et al., 2011).

Temporomandibular disorders generally divided into three groups, representing muscle
diagnoses/myofascial pain (also known as myofascial pain syndrome); disc displacements; and arthralgia,
arthritis and arthrosis. The pathophysiology of temporomandibular disorders is unknown (Wheeler, 1998).
The aetiology of TMD is considered multifactorial and may be viewed in the light of contributing factors.
These factors can be divided into predisposing, initiating, and perpetuating factors. Predisposing factors
may increase the risk of developing a condition; initiating factors may cause the onset or incidence of the
condition; while perpetuating factors may contribute to the maintenance or persistence of the condition in
focus (DeBoever et al., 1994; Okeson et al., 1996). As a complementary hypothesis, pain and dysfunction
in TMJ and jaw muscles may be regarded as an outcome of the load subjected to these structures in relation
to the tissues’ capacity to adapt to or restrain the load (Stegenga et al., 2006; Wanman et al., 1991).

Stress

Stress is defined as ‘pressure or worry caused by problems in somebody’s life’” (Hornby et al., 2010).
Stress is also a subjective sensation with a varied degree of perception (Lefcourt et al., 1989). Stress
includes a wide range of strong external stimuli, both physiological and psychological, which can cause a
physiological response called the general adaptation syndrome, first described in 1936 by Hans Selye in
the Nature Journal.

The transition from Eustress (curative stress or positive form of stress) to distress (having negative
implications) occurs when the demands exceed the personal and social resources the individual can
mobilize (Selye et al., 1956).

Symptoms of distress include anxiety, depression, phobia, hostility, fear and tension, as well as
physical complaints such as sleeplessness, fatigue, dizziness tachycardia, and gastrointestinal system
distress (Rajab et al., 2011). This stress can result in which in turn can affect the well-being and performance
of the student (Cecchini et al.,1987); (Westerman et al., 1986). In general, anxiety is reported to be
predictive of reduced performance (Sanders et al., 2002). Further, stress is influenced by the person’s
system of beliefs and attitudes (Kumar et al., 2009). These self-cognitions mediate the perceived stressors
and consequent behavior, resulting in either positive or negative consequences (Rajab et al., 2011).
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Undergraduate Dental Students

The stressful nature of dental education or curriculum starts early as dental students are expected to
acquire a sound of knowledge and a variety of skills to help them succeed in their studies, and also in their
future careers (Polychronopoulou et al., 2009).

The practice of dentistry has long been associated with high levels of occupational stress. In Malaysia,
the prevalence of stress among dentists was reported as 89.7% (Khalid et al., 2000). A high level of stress
is associated with dental practice; it appears to begin during dental school and is manifested differently
during different years of study (Peker et al, 2009); (Polychronopoulou et al., 2010). Stress has detrimental
effects on dental students and is associated with physical symptoms, psychological distress, emotional
exhaustion and burnout (Humphris et al., 2002); (Pohlmann et al., 2005); (Gorter et al., 2008). Symptoms
of distress include anxiety, depression, phobia, hostility, fear and tension, as well as physical complaints
such as sleeplessness, fatigue, dizziness tachycardia, and gastrointestinal system distress (Rajab et al.,
2011). This stress in turn can affect the well-being and performance of the student (Cecchini et al,1987 );
(Westerman et al,1986). A longitudinal study of first-year dental students attending several US dental
schools showed that, stress is related to detrimental effects on performance and health and that the amount
and sources of stress change over time (Silverstein et al., 2010). Existing evidence in the literature indicates
that high levels of perceived stress subsequently result in psychological morbidity and emotional exhaustion
among dental students. This may predispose them to professional burnout and decreased productivity
(Humphris et al., 2002).

In the United States, these levels of depression, anxiety, and hostility in dental students have been
reported as close to the norms for psychiatric outpatients (Naidu et al., 2002). A multi-country study,
reported self-efficacy beliefs, assigned workload, and performance pressure as the main perceived stressors
in six European dental schools (Polychronopoulos et al., 2009). The study investigated sources of stress
and psychological disturbance among dental students and found the fear of failing and examinations to be
the only two stressors that appeared across all five study years (Naidu et al., 2002).

This study aimed to identify risk factors that may contribute (social vs academic) to TMD among
undergraduate dental students at Universiti Teknologi MARA (UiTM).

METHODOLOGY

Participants

This study is a cross-sectional study that comprised 202 undergraduate dental students from the first to
fifth years enrolled in the Bachelor of Dental Surgery (BDS) program in UiTM Shah Alam, Selangor. The
undergraduate course comprises 5 years: years 1 and 2 courses mainly medical and preclinical curricula,
while the clinical training courses are distributed in the three subsequent years. All students gave their
written informed consent to the clinical diagnostic procedures undertaken during the investigation and to
the use of the so-gathered data for statistical purposes. The exclusion criteria will be the student who has a
history of trauma at the head and neck region, psychosis, and dementia, undergoing psychological
treatment. All patients were assessed by the same two examiners. Ethical approval for performing this study
was obtained from the UiTM ethics committee, with reference number 600-FPG (PT.1/5).
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Questionnaire and Examination

Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD)

Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) is a tool that is widely
accepted internationally for diagnosis of Temporomandibular disorder. Examination for chronic orofacial
pain was performed according to the Research Diagnostic Criteria for Temporomandibular Disorders
(RDC/TMD), the dual-axis diagnostic procedure developed by Dworkin and LeResche in 1992. The
examination was performed by two calibrated examiners. The RDC/TMD contains two different parts
which are axis I and axis II. Axis I involves the clinical TMD conditions and patients were given 1 or more
of the following group diagnoses: muscle disorders (group I); disk displacement (group II); and arthralgia,
osteoarthritis, and osteoarthritis (group III). Axis II involves pain-related disability and psychological
status. Both axis was done according to the guidelines available since 2002 from the RDC/TMD consortium
Web site (http://www.rdc-tmdinternational.org). The scoring and diagnostic details were described in the
original 1992 RDC/TMD publication.

Dental Environment Stress Questionnaire

Dental Environment Stress (DES) questionnaire was used to determine the stress level of dental
students in UiTM. The questionnaire used in this research was relevant to undergraduate dental student
populations. The DES questionnaire was used for this research according to the published article (Al-
Sowygh et al., 2012) due to its suitability to our study and environment and modified into 34 stress-related
items. The modified-34 stress-related items of the Dental Environment Stress questionnaire were used in
this study. Five-point Likert scale was used, and the students were asked to scale the questionnaire as 1=not
pertinent, 2=not stressful, 3= slightly stressful, 4=moderately stressful, and 5= very stressful. The
questionnaire items were grouped into seven main categories comprised of several items that induce stress
in a dental environment which are self-efficacy beliefs, performance pressure, clinical training, workload,
patient treatment, and social stressors. However, the categories were not shown in the questionnaire.

Dental Environment Stress (DES)

Domain Stressor items

Self-efficacy

Fear of failing a course

Fear of unable to keep up with workload

Lack of confidence to be professional student

Insecurity concerning your professional future

Lack of confidence in career decision

Faculty and administration

Amount of cheating in professional (dental) school

Learning environment created by Faculty

Receiving criticism about work

Rules and regulations of dental school
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Attitudes of faculty toward professional students

Inconsistency of feedback among instructors

Discrimination race, class status, ethnic group, or sexual orientation

expectations of professional school versus reality

Workload

Amount of assigned work

Difficulty of the course work

Lack of time to do assigned schoolwork

Lack of time for relaxation

Patient treatment

Patients inability to complete the prescribed care plan

Responsibilities for patient care

Patients not available

Working on patients with poor personal hygiene

Clinical training

Difficulty in learning clinical proceduress

Difficulty in learning precision manual skills

Performanc

€ pressure

Competition with classmates

Examinations and grades

Completing graduation requirements

Social Stressors

Relationships with other members

Lack of home atmosphere in living quarters

Having children at home

Marital/relationship adjustment problems

Financial responsibilities

Forced postponement of marriage

Personal physical health

Having a dual role
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Statistical analysis was performed using Fisher-exact test using SPSS 20.0 to associate TMD
development to stress with a significance level set at P<0.05. Internal consistency of the questionnaire was
already verified from a published report in Saudi Arabia in 2012 (Al-Sowygh et al., 2012) using Cronbach’s
alpha. Fisher-exact test was used to establish and determine the significant differences associated with stress
and temporomandibular disorder among dental students.

RESULT

From 213 participants, 11 students were excluded due to incomplete information obtained from the
questionnaires that needed to be scored. Thus, a total of 202 samples (95%) were included in this study.
Out of 203 students, 27 students (13.3%) were diagnosed with TMD, 5 of them are male, and 22 for female.

The third-year dental student was the most diagnosed with TMD (Table 1).

Table 1. Number of TMD students based on the year of studies.

Total number of student Total Respondent Number of students with TMD
Year 1 51 50 (98%) 7
Year 2 52 50 (96%) 6
Year 3 50 48 (96%) 11
Year 4 30 28 (93%) 2
Year 5 31 27 (87%) 5

Results showed that academic stress was higher compared to social stress in TMD (Fig.1).
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Fig. 1. Comparison between Social and Academic Stress
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The “ Performances Pressure “ domain scored the highest DES scores among stressors with a listed
item such as “Completing graduation requirement”, “Examination and Grades” and *“ Competition with
classmates” were the most stressful item, followed by the Workload domain with listed items such as
“amounts of assigned work, the difficulty of the course, Lack of time to do schoolwork, lack of the
relaxation” and “Self-efficacy “domain with listed items such as “Fear of failing the dental course, Fear of
unable to keep up with the workload, Lack of confidence to be professional students, Insecurity concerning
in career decision”.

The domains that were considered moderately to severely stressful were the “Clinical training “domain
with listed items “Difficulty in learning clinical procedures, Difficulty in learning precision manual skills
followed by the “Patient treatment” domain with listed items “Patients inability to complete the prescribed
care plan, responsibilities for patients care, patients not available and followed by “Faculty and
administration” domain.

On the other hand, the majority of students felt only minimally stressed when faced with social domain
with the following items: “The necessity to postpone having children and Marital /Relationship adjustment
problems, Relationships with other members, Lack of home atmosphere in the living hostel, etc”. (Fig.2).
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Fig.2. Comparison between Domains of the Academic Stress.
DISCUSSION

In our study, out of 202 students, 27 students (13.4%) were diagnosed with TMD. It is noteworthy to
mention that the prevalence of TMD varies considerably among different populations. Studies documented
that the prevalence of TMD ranged from 2.6% to 11.4%. A study in Saudi Arabia showed that 49.7% of
university students complained of at least one sign or symptom of TMD (American Society of
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Temporomandibular Joint Surgeons 2023); (Zwiri et al., 2016). In this study, Out of 27 diagnosed students,
81.5% were female, and 18.5% were male. Our study supported previous studies on the fact that females
are more prone to TMD than males (Garcia et al., 1997).

According to our result, academic stress was higher compared to social stress in TMD-diagnosed
students. The “Performances Pressure” domain scored the highest DES among stressors with listed items
such as “Completing graduation requirement”, “Examination and Grades” and “Competition with
classmates” were the most stressful items. This can be explained by the fact that finishing clinical
requirements is an integral part of each clinical course that should be fulfilled for the students to pass to the
next level and sit for professional examinations. A study conducted in Malaysia reported that the
requirement system of dental procedures received the highest stress scores for final students (Rosli et al.,
2005).

The “Self-efficacy” domain with listed items such as “Fear of failing the dental course, Fear of being
unable to keep up with the workload, Lack of confidence to be professional students, and Insecurity
concerning in career decision”. Most dental schools put a heavy requirements emphasis on clinical sciences
and focus on producing graduates with competent clinical skills (Divaris et al., 2008). However, some
students fear they will not be able to catch up if they fall behind or fail a course or the year. This might be
the reason that put the “Self-efficacy” category which has “Fear of failing a professional dental course
“items as number one in the overall class of the year. Studies reported stress encountered during dental
education was more pronounced than during medical education (Gotter et al., 2008); (Schmitter et al.,
2008); (Murphy et al., 2009).

A previous study among undergraduate students of the University Malaya Malaysia showed that the
prevalence of stress was 100% in all years of study (Ahmad et al., 2011). The most common cause of stress
among preclinical students was academic concerns and among clinical students was patient management
and clinical performance. Students in all years rated social and gender problems as the least stressful.

Fear of failure item from the “Self-Efficacy” domain was the most stressful item across all classes
(Pradeep et al., 2011). In our study, the overall mean stress scores were observed to increase through the
year of study. This is consistent with the findings of other studies (Naidu et al., 2002); (Sanders et.al., 1996);
(Yap et al., 1996). Examinations, fear of failing, workload and completing course requirements ranked
highest among stressors related to dental student training and the academic environment (Rajab et al.,
2011); (Heath et al., 1999); (Polychronopoulos et.al., 2005).

The study reported that quality of life was associated with group II of RDC/TMD and demonstrated a
higher association between disc displacement with reduction (Resende et al). It is noteworthy to mention
that, pain and stress associated with TMD represent a negative influence on systemic health and quality of
life, which can compromise daily social activities at school or work, social functions, affective and
cognitive equilibrium, sleep, and also physical activities (Oliviera et al., 2003).

Studies documented that compared to the post-graduate students undergraduate students aged between
21 to 25 years suffered more commonly from TMD. Symptoms and signs of TMD demonstrated
significantly higher on scales of depression/anxiety and pain connected with emotional stress and anxiety.
Even in healthy individuals, acute stress causes a shift in neural networks by suppressing executive control
and causes stress vulnerability due to the result of maladaptive changes in these neural networks (Paulino
et al., 2018); (Staniszewski et al., 2018); (Sojka et al., 2019); (Ahuja et al., 2018).
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Recently, research on academic stress and depression among students has gained increasing attention.
The World Health Organization indicated that “depression is one of the leading causes of disability
worldwide and is projected to significantly contribute to the overall global burden of disease by 2030”.
Further, a recent report on university students showed that academic stress could affect depressive
symptoms via direct and indirect pathways. Academic stress may cause severe depressive symptoms
through the mediating effect of anxiety and hopelessness. through the mediating role of anxiety symptoms,
the role of hopelessness and through the mediating role of both anxiety symptoms and hopelessness. Also
leads to several negative consequences, some of which may even be fatal (James et al., 2018); (Mathers et
al., 2002); (Zhang et al., 2018).

The Orofacial Pain Prospective Evaluation and Risk Assessment (OPPERA) study found that
psychosocial factors (e.g., somatic awareness, distress, catastrophizing, pain amplification, and
psychosocial stress) had a significantly higher prevalence in subjects with a TMD compared to healthy
individuals. Our results are consistent with previous reports that a high prevalence of TMDs among
university students was due to increased distress (Slade et al., 2016); (Fillingim et al., 2011).

Reports observed that the prevalence of TMD to 30-50% among dental students compared to the
prevalence in the general population (10%) (Rocha et al., 2017); (Smiljic et al., 2016); (Paulino et al., 2018).
More importantly, studies documented epigenetic mechanisms (DNA methylation, histone modification,
and microRNA) in chondrocyte of TMD patients. It is noteworthy to mention that, as an epigenetic factor
stress causes various epigenetic changes and induces long-term phenotypic adaptations that contribute to
neuropsychiatric disorders (Rahman et al., 2022); (Garrett et al., 2018).

CONCLUSION

Results of this study showed academic stress perceived by dental students at UiTM was higher compared
to social stress diagnosed with TMD. Understanding the molecular mechanisms that drive academic stress
in brain activity during the stress response, might give insight into the development of academic stress-
induced TMD disorders that were observed in our present study.
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