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 Objectives: Numerous studies have indicated that academic stress is 
associated with detrimental impacts on mental well-being among 
undergraduate students. Here, we examined the clinical manifestations 
of the temporomandibular disorder (TMD) of perceived academic stress 
among dental students in Universiti Teknologi MARA. Methods: 27 
TMD-diagnosed students with perceived academic stress were 
examined for the clinical manifestations of temporomandibular disorder. 
Research Diagnostic Criteria for temporomandibular disorders 
(RDC/TMD) a widely acceptable international TMD diagnostic tool was 
applied for this examination.  RDC/TMD contains axis I and II. 
Statistical analysis was performed using the Fisher exact test using SPSS 
20.0. The significance level was set at P≤0.05. Result: Regardless of the 
year of study, out of the 27 TMD-diagnosed students, 19 students (9.4%) 
had disk displacements with reduction, 8 students (3.9%) had TMJ 
arthralgia (n=7) and arthrosis (n=1), and 3 TMD patients (1.5%) 
presented myofascial pain (n=2) with limited jaw opening (n=1). 
Conclusion: Moderate to severe academic-related stressors may have 
contributed to the pathophysiological complications of TMD. Further 
research is needed to understand the pathophysiological mechanism of 
academic stressors in TMD development and progression. 
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INTRODUCTION 

Temporomandibular disorders (TMDs) refer to musculoskeletal dysfunctions involving the orofacial region 
affecting the temporomandibular joint (TMJ) and masticatory muscles. The etiology of TMD  is believed 
to be multifactorial and complex. Reports documented that symptoms caused by TMD are usually chronic 
and difficult to manage thereby affecting the quality of life. Most importantly, undergraduate students aged 
between 21 and 25 years with TMD demonstrated significantly higher scales of depression/anxiety (Paulino 
et al., 2018); (Staniszewski et al., 2018); (Sojka, et al., 2019); Ahuja, et al., 2018).Temporomandibular 
disorders commonly present as myofascial pain (myofascial pain syndrome), disc displacements, and 
arthralgia, arthritis, and arthrosis (Chan, et al., 2022). 

The pathophysiology of temporomandibular disorders is unknown (Wheeler, et al.,1998). Among the 
multifactorial contributing factors: predisposing factors are considered to increase the risk of developing a 
condition, initiating factors are thought to be responsible for the onset or incidence of the condition, and 
perpetuating factors may contribute to the persistence of the TMD condition in focus (DeBoever et al., Our 
previous study showed that academic stress was significantly higher in the clinical manifestation of TMD 
compared to social stress (Mazuan, et al., 2024). 

Our body's homeostasis is constantly threatened or perceived by adverse forces termed stressors. The 
stress response is perceived and mediated by a greatly interconnected central effector of the stress system 
located in the central nervous system and peripheral organs. A stress response, created by a real or perceived 
threat (stressor) is associated with behavioral and somatic disorders. Optimal responsiveness of the stress 
system is crucial for maintaining overall well-being through adaptive physiological and behavioral 
responses (Chrousos, 2009) (Daviu, et al., 2019). The exact pathophysiology of academic stress remains 
unclear which makes it challenging for precise therapeutic interventions. This study aimed to investigate 
the clinical manifestations of temporomandibular disorder (TMD) among a group of diagnosed TMD 
patients, who were students (n=27), experiencing perceived academic stress. 

Students encounter various real-life experiences during their academic journey, leading to common 
academic stress triggered by internal and external emotional struggles, which can adversely affect their 
mental well-being (Barbayannis, et al., 2022). Stress is affected by an individual's beliefs and attitudes 
(Kumar et al., 2009), resulting in either positive or negative consequences (Rajab et al., 2011); (Sanders, et 
al., 2002). 

 

METHODOLOGY 

Participants 

This is the continuation of our previous study (Mazuan, et al., 2024), the “Dental Environment Stress (DES) 
questionnaire was used to determine the stress level of dental students (n=202) in UiTM (Z.H. Al-Sowygh 
et al) which 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 previous study 
demonstrated that. Ethical approval for performing this study was obtained from the UiTM ethics 
committee (reference number 600-FPG (PT.1/5)). 

Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) is a tool that is a widely 
accepted internationally dual-axis diagnostic procedure for the diagnosis of Temporomandibular disorder 
(Dworkin, et al.,1992). The RDC/TMD contains two different parts,  axis I and axis II. Axis I involves the 
clinical TMD conditions for one or more of the following diagnosis groups: muscle disorders (group I); 
disk displacement (group II); and arthralgia, osteoarthritis, and osteoarthritis (group III).  Axis II involves 
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pain-related disability and psychological status. Both axis was performed according to the guidelines 
available. 

The diagnosis of TMD was divided into groups which are: Ia, myofascial pain; Ib, myofascial pain with 
a limited opening; IIa, disk displacement with reduction; IIb, disk displacement without reduction with a 
limited opening; IIc, disk displacement without reduction without limited opening; IIIa, arthralgia; IIIb, 
osteoarthritis; and IIIc, osteoarthrosis (Dworkin, et al.,1992). 

Statistical analysis 

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. 

 

RESULT 

Out of 203 students examined for the clinical manifestation of TMD, 27 students (13.3%) were diagnosed 
with TMD. It is noteworthy to mention that our previous report demonstrated that academic stress was 
higher compared to social stress irrespectively TMD or non-TMD according to overall class (Nik, et al., 
2024).  

Regardless of the year of study, group I disorder was diagnosed in 3 patients (1.5%), which comprised 
Ia for 2 patients (1.0%), and Ib for 1 patient (0.5). Group IIa disorders (disk displacements with reduction) 
were the most diagnosed group comprised of 19 students (9.4%). For group III disorders, only type IIIa 
(arthralgia)  and IIIc (artherosis) were diagnosed. 8 students (3.9%) were diagnosed with type IIIa 
(arthralgia), while only one student came out with type IIIc (0.5%) (Graph 1 and Graph 2). 

 

Graph 1. Prevalence of students in diagnosis of RDC/TMD; R, right joint; L, left joint; Ia, myofascial pain; Ib, 
myofascial pain with limited opening; IIa, disk displacement with reduction; IIb, disk displacement without reduction 

with limited opening; IIc, disk displacement without reduction without limited opening; IIIa, arthralgia; IIIb, 
osteoarthritis; IIIc, osteoarthrosis. 
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Graph 2. The prevalence of Temporomandibular Disorders by groups regarding the year of studies. 

DISCUSSION 

Regardless of the year of study, group I disorder was diagnosed in 3 patients (1.5%), which comprised Ia 
for 2 patients (1.0%), and Ib for 1 patient (0.5). Group IIa disorders (disk displacements with reduction) 
were the most diagnosed group comprised of 19 students (9.4%). For group III disorders, only type IIIa 
(arthralgia) and IIIc (artherosis) were diagnosed. 8 students (3.9%) were diagnosed with type IIIa, while 
only one student came out with type IIIc (0.5%) (Graph 1 and Graph 2). 

Among 27 TMD patients, disk displacements with reduction were the most prevalent (n=19) TMD 
manifestation followed by arthralgia and artherosis (n=8) (Graph 1 and Graph 2).  

The temporomandibular joint(TMJ) is a synovial joint between the mandible's condylar head and the 
temporal bone's mandibular fossa. This joint is separated by an articular disc that forms two synovial 
cavities The temporomandibular joint(TMJ) consists of muscles of mastication and ligaments that stabilize 
the TMJ. The main sensory innervation is from the masseteric branches of the mandibular nerve (V3), and 
the auriculotemporal branch of the trigeminal nerve. Some of the cell bodies of primary afferent sensory 
neurons of the trigeminal nerve, lie within the brain, in the mesencephalic trigeminal nucleus mostly 
glutamatergic in nature, convey the proprioceptive information of masticatory muscles and play a key role 
in oral–motor movements (e.g., masticatory jaw reflex) by projecting to the trigeminal motor nucleus. The 
main role of proprioceptive neural supply is to provide sensory feedback from orofacial tissues to trigeminal 
motor neurons (Lazarov, et al., 2007). More importantly, mesencephalic proprioceptive input 
neurocircuitry is a central relay region for coordinating orofacial movements, including chewing and 
swallowing (Lazarov, 2002; Fortin et al., 2021). 

Proprioceptive fibres from The mesencephalic nucleus innervate the hard palate, teeth, periodontium, 
temporomandibular joint (TMJ) capsule, and the extraocular and masticatory muscles' Golgi tendon organs 
and muscle spindles (Joo, et al., 2014). 
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Among 27 TMD patients, disk displacements with reduction were the most prevalent (n=19) TMD 
manifestation followed by arthralgia and artherosis (n=8).  General Health Questionnaire (GHQ) and 
quality of life were assessed using the World Health Organization Quality Of Life-Brief Version 
(WHOQOL-BREF) in patients with TMD and demonstrated that the item "death wish" (GHQ) was related 
to severe muscle-related TMD. An association was observed between disc displacement with reduction and 
social domain (WHOQOL-BREF)  (Resende, et al., 2013; Oliveira, et al., 2013)  

Stressors can evoke various pathophysiological complications in our body depending on the severity of 
the stressors,  its effects range from alterations in homeostasis to death (Yaribeygi et al., 2017). Previous 
studies documented that academic stressors may disrupt optimal homeostasis regulation (Ekpenyong, et al., 
2013). 

A recent report hypothesized and demonstrated a central mechanism underlying the neuro-signaling 
system between psychological stressors and TMD. Psychological stressors activate glutamatergic 
excitatory projections from the mesencephalic trigeminal nucleus (a key nucleus for masticatory 
proprioception and orosensory–motor control) to the trigeminal motor nucleus. Thus leading to the 
overactivity of oral–motor movements. Further, this study revealed significantly increased expression of 
acetylcholinesterase (AChE)  and creatine kinase muscle-type (CK-MM) in masticatory muscle (Zhao, et 
al., 2022). AChE is mainly expressed in the neuromuscular junctions of muscles (Silman and Sussman, 
2008) and noxious stimulation decreases junctional AChE activity. AChE is believed to be a protein marker 
of motor activation. (Pregelj, et al., 2007) (Bonansea, et al., 2016).  

Mastication releases the enzyme neprilysin involved in the clearance of Aβ peptide. Impaired 
mastication and muscle reduced the axonal transportation of neprilysin to the mesencephalic nucleus the 
protective mechanism against the deposition of Aβ thus triggering general neuroinflammation (Kondo, et 
al., 2019); (Kobayashi, et al., 2019). Another recent report suggested that TMD caused compensatory 
muscle behaviors with modifications of the masticatory muscles and their altered function. Moreover, an 
asymmetrical and low synergetic pattern of masticatory muscle contractions was observed compared to 
those without TMD patients (Pelai, et al., 2023). 

A variety of postsynaptic receptors are expressed in mesencephalic trigeminal neurons, including 
neurotrophins and growth factors. The neurochemical plasticity of mesencephalic neurons in the 
proprioceptive system might be modulated presynaptically through various mechanisms of the divergent 
neural inputs they receive (Lazarov, et al., 2007). It is noteworthy that, mesencephalic trigeminal nucleus 
projects to hypothalamic nuclei, prefrontal cortex, the thalamus, the limbic system, the Locus Coeruleus, 
the reticular parvocellular area, the mesencephalic reticular formation, the dorsal raphe nucleus 
(serotoninergic), laterodorsal tegmental nucleus (cholinergic). Further, mesencephalic pseudounipolar cells 
expressed GABA receptors (Hayar, et al., 1997)  contribute to the activation of the ascending reticular 
activating system (ARAS) by releasing neurotransmitters including noradrenaline, dopamine, serotonin, 
acetylcholine, and glutamate (Giovanni, et al., 2021). Importantly, The central nucleus of the amygdala 
project to the mesencephalic neurons (Lazarov, et al., 2011) responsible for stress and anxiety. 

Therefore, we cautiously indicate that academic stress-induced TMD might link to a more diverse thus 
impacting the pathophysiology processes of the homeostatic mechanisms of health, where future studies 
using the “Academic stress-TMD model” (Nik, et al., 2024). The trigeminal nerve is a huge and diverse 
somatosensory system that contains approximately 180,000 nerve fibers. in its periphery system, fibers 
from diverse origins are synaptically linked by sympathetic, parasympathetic, and gustatory nerve fibers 
(Lazarov, et al., 2002). About 5%–12% of the general population suffers from TMD. More importantly, 
WHO recognized TMD as the third most common dental disease. Academic stress is thought to be a major 
causative factor for depressive symptoms, academic stress that contributes to depressive symptoms directly 
or indirectly accounts for 62% (American Society of Temporomandibular Joint Surgeons 2023);. Further, 
the World Health Organization warranted that “depression is one of the leading causes of disability 
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worldwide and is projected to significantly contribute to the overall global burden of disease by 2030” 
(James, et al., 2018); (Mathers et al., 2002) ; (Zhang et al., 2018). Therefore, to reveal the 
pathophysiological circuitries underlying the clinical disorders observed in our study,  future studies will 
be necessary to unravel a more complete picture of the “academic stress-human TMD model” with the 
application of modern technology e.g., pluripotent stem cell (iPSC) technology, epigenomic (competing 
endogenous RNAs (ceRNAs)), will provide valuable insights for understanding of above clinical 
manifestation of academic stress in TMD.  Mechanistic research using innovative methods will facilitate 
the development of comprehensive therapeutic approaches for academic stress, such as predictive, 
diagnostic and therapeutic biomarkers (Shrivastava, et al., 2021). 

The report showed a significantly upregulated HPA axis with higher cortisol and the sum of 
glucocorticoids (cortisol and cortisone) levels in the TMD group (Staniszewski, et al., 2018). Higher 
cortisol levels impact genetic and epigenetic mechanisms, thus modulating transcriptional rate, ultimately 
leading to changes in the cell’s specific protein content (Kaplan, et al., 1992) (Rahman, et al., 2022). It is 
noteworthy to mention that, epigenetic conditions are potentially reversible. Antidepressants, 
psychotherapy and nonverbal emotion communication training on brain function and structure can be used 
in patients to change the epigenetic marks of relevant genes linked to the stress response (Perroud, et al., 
2018; Yehuda, et al., 2018). In this regard, the report documented that epigenetics modifications observed 
by psychotherapy in peripheral tissues (DNA extracted from peripheral blood) are associated with recovery 
and improvement of relevant tissues as the brain possesses neuroplasticity. Neuroplasticity of the trigeminal 
somatosensory circuitry allows it to be regulated by its peripheral presynaptic neuromodulators  (e.g., 
noxious proprioception, dental injury) and their excitatory actions on neurons in these pathways or central 
alterations (e.g. attention, stress). More importantly, the central nervous system's neuroplasticity allows for 
long-lasting changes in neuronal connections in response to its physical and social environment, leading to 
structural, physiological, and behavioral adaptations based on experiences. 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); (Buschdorf, et al., 2015). 

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 (James 
et al., 2018); (Mathers et al., 2002); (Zhang et al., 2018). 

It is difficult to explain how academic stress causes TMJ disorders (such as disk displacements with 
reduction, arthralgia, arthrosis) at a pathophysiological level Graph 1 and Graph 2). However, the above 
reports provide clear evidence and contribute to our understanding of the relationship between 
psychological academic stress and the development of TMD. To understand the psychobiology of academic 
stress, further investigations are essential, particularly regarding the neurochemical plasticity of the 
trigeminal mesencephalic proprioceptive system, including the circuitry involved in presynaptic and post-
synaptic neuromodulation. "Academic stress-human TMD model" could play an important role in 
enhancing our understanding of the molecular, cellular, and circuit mechanisms underlying the dynamic 
process of academic stress (Lazarov et al., 2007).  

This study had certain limitations. Future studies should consider including more variables, such as 
students from various faculties, and account for inter-study differences, such as specific tissues with types 
of stressors. Additionally, studies should aim for a larger sample size with equal male and female 
participants and use comprehensive tools to assess psychosocial and behavioral factors. In our study, we 
did not utilize the updated dual-axis Diagnostic Criteria to diagnose temporomandibular disorders 
(DC/TMD) (Schiffman, et al., 2014; Sójka, et el., 2016). The discovery of new biomarkers (Shrivastava, et 
al., 2021) of academic stress pathways would provide valuable insights into understanding the mechanism 
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(e.g., noncoding miRNA, single-cell RNA sequencing) (Chao, et al., 2013) ; (Lee, et al., 2023). Thus, more 
sophisticated and comprehensive studies need to be conducted such as proprioceptive physiotherapy of the 
trigeminal mesencephalic system (Aman, et al., 2015); (Lazarov, et al., 2007) somatic experiencing therapy 
(Payne, et al., 2015),  religious psychotherapy (Bachtiar, et al., 2023), acupuncture (Park, et al., 2023) are 
crucial to elucidate the integrated mechanisms and to develop predictive, preventive, and therapeutic 
methods that can be integrated with the intervention of academic stress in TMD pathophysiology. 

 

CONCLUSION 

The results of this study clinically demonstrated that students experiencing academic stressors developed 
temporomandibular joint disorders. We cautiously indicate the "academic stress-related TMD clinical 
manifestations" phenomenon observed in our study may offer significant opportunities for scientific 
advancement in understanding the pathophysiology of academic stress. Our results suggest that academic 
stress represents an important challenge and underlying pathophysiological circuitry in developing TMD 
may provide insight into the mechanism of academic stress for early prevention, diagnosis, and integrated 
treatment strategies (Aman, et al., 2015); (Lazarov, et al., 2007). 

 

ACKNOWLEDGEMENTS/FUNDING 

The authors would like to acknowledge the support of Faculty of Dentistry, Universiti Teknologi Mara 
(UiTM) Sungai Buloh Campus, Selangor, Malaysia for providing the support on this research. 

CONFLICT OF INTEREST STATEMENT 

The authors declare that they have no conflicts of interest related to the contents of this article. 

AUTHORS’ CONTRIBUTIONS 

Nik Mohd Mazuan Nik Mohd Rosdy - Conceptualization, data analysis, review and editing of the 
manuscript. Co-supervisor of this ERP project. 

Farlyana Alia Azizan - Involved as a student in this Elective Research Project (ERP). Faculty of Dentistry, 
Universiti Teknologi MARA (UiTM) Sg Buloh Campus, Malaysia. 

Halimah Mohd Nasaruddin - Involved as a student in this Elective Research Project (ERP). Faculty of 
Dentistry, Universiti Teknologi MARA (UiTM) Sg Buloh Campus, Malaysia. 

Khairil Anuar Md. Isa - Performed the Statistical analysis of this project. 

Jamil Ahsan Kazi - Conceptualized the central research idea, developed the theoretical framework, 
conducted data analysis, and drafted and revised the manuscript, and approved the article submission. Main 
supervisor of this ERP project. 

REFERENCES 

Acharya, S. (2003). Factors affecting stress among Indian dental students. Journal of Dental Education, 
67(10), 1140-1148. https://doi.org/10.1002/j.0022-0337.2003.67.10.tb03707.x. 



64 Nik Mohd Rosdy et al. / Compendium of Oral Science (2024) Vol. 11, No.2 

https://doi.org/10.24191/cos.v11i2.27504  © UiTM Press, Universiti Teknologi MARA 

Aman, J. E., Elangovan, N., Yeh, I. L., & Konczak, J. (2015). The effectiveness of proprioceptive training 
for improving motor function: a systematic review. Frontiers in Human Neuroscience, 8, 1075. 
https://doi.org/10.3389/fnhum.2014.01075. 

Ahuja, V., Ranjan, V., Passi, D., & Jaiswal, R. (2018). Study of stress-induced temporomandibular 
disorders among dental students: An institutional study. National Journal of Maxillofacial Surgery, 
9(2), 147–154. https://doi.org/10.4103/njms.njms_20_18. 

Bhole, S., Razak, I. A., Teo, C. S., & Yap, A. (1995). Malaysian dental students’ perception of course and 
socio-cultural stressors. Journal of Dental Research, 74, 496. 

American Society of Temporomandibular Joint Surgeons. (2003) Guidelines for diagnosis and management 
of disorders involving the temporomandibular joint and related musculoskeletal structures. Cranio, 
21(1), 68-76. 

Barbayannis, G., Bandari, M., Zheng, X., Baquerizo, H., Pecor, K. W., & Ming, X. (2022). Academic stress 
and mental well-being in college students: Correlations, affected groups, and COVID-19. Frontiers in 
Psychology, 13, 886344. https://doi.org/10.3389/fpsyg.2022.886344. 

Bachtiar, M. A., Aqidatul, H. I., & Haidarsyah, M. K. (2023). Urgency of Islamic psychotherapy in 
decreasing physical and psychological stress. Jurnal Ilmu Dakwah, 43(1). 28-48. 
https://doi.org/10.2158/jid.43.1.16125. 

Bonansea, R. I., Wunderlin, D. A., & Amé, M. V. (2016). Behavioral swimming effects and 
acetylcholinesterase activity changes in Jenynsia multidentata exposed to chlorpyrifos and 
cypermethrin individually and in mixtures. Ecotoxicology. And Environment. Safety, 129, 311–319. 
https://doi.org/10.1016/j.ecoenv.2016.03.043. 

Buschdorf, J. P., & Meaney, M. J. (2015). Epigenetics/Programming in the HPA Axis. Comprehensive 
Physiology, 6(1), 87-110. https://doi.org/10.1002/cphy.c140027. 

Calixtre, L. B., Grüninger, B. L. S., Chaves, T. C., & Oliveira, A. B. (2014). Is there an association between 
anxiety/depression and temporomandibular disorders in college students?. Journal of Applied Oral. 
Science, 22, 15–21. https://doi.org/10.1590/1678-775720130054. 

Champagne, D. L., Bagot, R. C., van Hasselt, F. Ramakers, G., Meaney, M. J., de Kloet, E. R., Joels, M., 
& Krugers, H. (2008). Maternal care and hippocampal plasticity: Evidence for experience-dependent 
structural plasticity, altered synaptic functioning, and differential responsiveness to glucocorticoids 
and stress. Journal of Neuroscience, 28(23), 6037-6045. https://doi.org/10.1523/JNEUROSCI.0526-
08.2008 

Chan, N. H. Y., Ip, C. K., Li, D. T. S., & Leung, Y. Y. (2022). Diagnosis and treatment of Myogenous 
Temporomandibular Disorders: A Clinical Update. Diagnostics (Basel), 12(12), 2914. 
https://doi.org/10.3390/diagnostics12122914 

Chao, Y. L., & Chen, C. H. (2013). An introduction to microRNAs and their dysregulation in psychiatric 
disorders. Tzu Chi Medical Journal, 25(1), 1-7. https://doi.org/10.1016/j.tcmj.2012.12.003  

Chrousos, G. P. (2009) Stress and disorders of the stress system. Nature Reviews. Endocrinology, 5, 374-
381, https://doi.org/10.1038/nrendo.2009.106. 

Daviu, N, Bruchas, M. R, Moghaddam, B., Sandi, C., & Beyeler, A. (2019). Neurobiological links between 
stress and anxiety. Neurobiol Stress, 11 100191. eCollection, 
https://doi.org/10.1016/j.ynstr.2019.100191. 

Da Silva Andrade, A., Gamero, G. H., Pereira, L. J., Junqueira Zanin, I. C., & Gavião, M. B. (2008) Salivary 
cortisol levels in young adults with temporomandibular disorders. Minerva Stomatologica, 57(3):109-
116. 



65 Nik Mohd Rosdy et al. / Compendium of Oral Science (2024) Vol. 11, No.2 

https://doi.org/10.24191/cos.v11i2.27504  © UiTM Press, Universiti Teknologi MARA 

Manfredini, D., Guarda-Nardini, L., Winocur, E., Piccotti, F., Ahlberg, J & Lobbezoo, F. (2011) Research 
diagnostic criteria for temporomandibular disorders: a systematic review of axis I epidemiologic 
findings. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology and Endodontology, 112(4), 
453-462. https://doi.org/10.1016/j.tripleo.2011.04.021. 

Divaris, K., Barlow, P. J, Chendea, S.A., Cheong, W. S., Dounis, A., Dragan, F., Hamlin, J., Hosseinzadeh, 
L., Kuin, D., Mitrirattanakul, S., Mo’nes, M., Molnar, N., Perryer, G., Pickup, J., Raval, N., Shanahan, 
D., Songpaisan, Y., Taneva, E, Yaghoub-Zaden, S., West, K., & Vrazic, D. (2008) The academic 
environment: The students’ perspective. European journal of Dental education: official journal of the 
Associataion for Dental Education in Europe, 12(suppl 1), 120-130. 

David, A. J., Gary, B. R., Ralph, I. B. (1997). The cortisol response to psychological stress in 
temporomandibular dysfunction. Pain, Volume 72, Issues 1–2, 171–182. 
https://doi.org/10.1016/s0304-3959(97)00035-3. 

Dee, G., Rebecca, R., & Dee, C. (2023) Epigenetic changes associated with different types of stressors and 
suicide. Cells, 12(9), 1258 https://doi.org/10.3390/cells12091258. 

Dworkin, S. F., & LeResche, L. (1992). Research diagnostic criteria for temporomandibular disorders: 
Review, criteria, examinations and specifications, critique. Journal of Craniomandibular Disorders: 
facial & oral pain, 6(4), 301-55. 

Ekpenyong, C. E., Daniel, N. E., & Aribo, E. O. (2013) Associations Between Academic Stressors, 
Reaction to Stress, Coping Strategies and Musculoskeletal Disorders Among College Students. 
Ethiopian. Journal of Health Science, 23(2), 98–112. 

Ey-Chmielewska, H., Teul, I., & Lorkowski, J. (2016). Functional disorders of the temporomandibular 
joints as a factor responsible for Sleep Apnoea. Pomeranian Journal of Life Sciences, 60(2), 65–68. 
https://doi.org/10.21164/pomjlifesci.35. 

Fillingim, R. B., Slade, G. D., Diatchenco L, Dubner, R., Greenspan, J. D., Knott, C., Ohrbach, R. & 
Maixner, W. (2011). Summary of findings from the OPPERA baseline case-control study: Implications 
and future directions. Journal of Pain, vol. 12, 11 suppl, 102–107. 
https://doi.org/10.1016/j.jpain.2011.08.009. 

Garcia, A. R., Lacerda Jr, N., & Pereira, S. L. S. (1997). Evaluation of the degree of dysfunction of the 
temporomandibular joint and of mandibular movements in young adults. Rev Assoc Paul Cir Dent, 51, 
46–51. 

Garofalo, J. P., Robinson, R. C., & Gatchel, R. J. (2006). Hypothalamic–Pituitary–Adrenocortical Axis 
Dysregulation in Acute Temporomandibular Disorder and low back pain: A marker for chronicity? 
Journal of Applied Biobehavioral Research Volume 11, Issue 3-4, pages 166–178. 
https://doi.org/10.1111/j.1751-9861.2007.00003.x. 

Goel, N., & Bale, T. L. (2010) Sex differences in the serotonergic influence on the hypothalamic-pituitary-
adrenal stress axis. Endocrinology,151(4), 1784-94. https://doi.org/10.1210/en.2009-1180. 

Gorter, R., Freeman, R., Hammen, S., Murtomaa, H., Blinkhorn, A., & Humphris, G. (2008). Psychological 
stress and health in undergraduate dental students: Fifth year outcomes compared with first year 
baseline results from five European dental schools. European Journal of Dental Education, 12(2), 61-
68. https://doi.org/10.1111/j.1600-0579.2008.00468.x. 

Giovanni, A., & Giorgia, A. (2021). The neurophysiological basis of bruxism. Heliyon, 7(7), e07477. 
https://doi.org/10.1016/j.heliyon.2021.e07477. 

Hayar, A., Poulter, M. O., Pelkey, K., Feltz, P., & Marshall, K. C. (1997). Mesencephalic trigeminal neuron 
responses to gamma-aminobutyric acid. Brain Research, 753(1), 120-127. 
https://doi.org/10.1016/s0006-8993(97)00002-4. 



66 Nik Mohd Rosdy et al. / Compendium of Oral Science (2024) Vol. 11, No.2 

https://doi.org/10.24191/cos.v11i2.27504  © UiTM Press, Universiti Teknologi MARA 

Heath, J. R., Macfarlane, T. V., & Umar, M. S.(1999). Perceived sources of stress in dental students. Dental 
Update, 26(3), 94-8, 100. https://doi.org/10.12968/denu.1999.26.3.94. 

Hendricks, S. J., Joshi, A., Crombie, K., & Moola, M. H. (1994). Perceived source of stress among black 
dental students in South Africa. Journal of Dental Education, 58(6), 406-410. 

Humphris, G., Blinkhorn, A., Freeman, R. (2002) Psychological stress in undergraduates: Baseline results 
from seven European dental schools. European Journal of Dental Education, 6(1), 22-9. 
https://doi.org/10.1034/j.1600-0579.2002.060105.x. 

James, S.L., Abate, D., Abate, K.H. (2018) Global, regional, and national incidence, prevalence, and years 
lived with disability for 354 diseases and injuries for 195 countries and territories, 1990–2017: A 
systematic analysis for the global burden of disease study 2017. Lancet 2018, 392(10159), 1789–1858.  

Joo, W., Yoshioka, F., Funaki, T., Mizokami, K., & Rhoton Jr, A. L. (2014) Microsurgical anatomy of the 
trigeminal nerve. Clinical Anatomy, 27(1), 61-88. https://doi.org/10.1002/ca.22330. 

Kaplan, N. (1992). The adrenal glands. In Textbook of Endocrine Physiology, 2nd ed.; Griffin, J. E., Ojeda, 
S. R., Eds.; Oxford University Press: Oxford, UK, 1992, pp. 247–275. 

Kaufman, A., Klepper, D., Obenshain, S. S., Voorhees, J. D., Galey, W., Duban, S., Moore-West, M., 
Jackson, R., Bennett, M., & Waterman, R. (1982). Undergraduate medical education for primary care: 
a case study in New Mexico. Southern Medical Journal, 75(9), 1110–1117. 
https://doi.org/10.1097/00007611-198209000-00021. 

Khalid, K. (2000) Work- related stress among government dentists and dental nurse. Kuala Lumpur: 
University of Malaya, Dissertation. 

Kobayashi, T., Nagai, M., Da Silva, J. D., Galaburda, A. M., Rosenberg, S. H., Hatakeyama, W., Kuwajima, 
Y., Kondo, H., & Ishikawa-Nagai, S. (2019) Retrograde transport of masseter muscle-derived 
neprilysin to hippocampus. Neuroscience Letters, 698, 180–185. 
https://doi.org/10.1016/j.neulet.2019.01.021. 

Kumar, S., Dagli, R. J., Mathur, A., Jain, M., Prabu, D., & Kulkarni, S. (2009) Perceived sources of stress 
amongst Indian dental students. European Journal of Dental Education, 13(1), 39-45. 
https://doi.org/10.1111/j.1600-0579.2008.00535.x. 

Lazarov, N. E. (2002). Comparative analysis of the chemical neuroanatomy of the mammalian trigeminal 
ganglion and mesencephalic trigeminal nucleus. Progress in Neurobiology, 66(1), 19–59. 
https://doi.org/10.1016/s0301-0082(01)00021-1. 

Lazarov, N. E. (2007) Neurobiology of orofacial proprioception (2007). Brain Research Reviews, 56(2), 
362-383. https://doi.org/10.1016/j.brainresrev.2007.08.009. 

Lazarov, N. E., Usunoff, K. G., Schmitt, O., Itzev, D. E., Rolfs, A., & Wree, A. (2011). Amygdalotrigeminal 
projection in the rat: An anterograde tracing study. Annals of Anatomy, 193(2), 118–126. doi: 
10.1016/j.aanat.2010.12.004. 

Lee, P. R., Kim, J., Rossi, H. L. Chung, S., Han, S.Y., Kim, J., & Oh, S. B. (2023). Transcriptional profiling 
of dental sensory and proprioceptive trigeminal neurons using single-cell RNA sequencing. 
International of Journal Oral Science, 15(1), 45. https://doi.org/10.1038/s41368-023-00246-z. 

Mateos-Aparicio, P., & Rodríguez-Moreno, A. (2019). The impact of studying brain plasticity. Frontiers 
in Cell Neuroscience, 13, 66. https://doi.org/10.3389/fncel.2019.00066.  

Mathers, C. D., & Loncar, D. (2006). Projections of global mortality and burden of disease from 2002 to 
2030. PLoS Medicine, 3(11), e442. https://doi.org/10.1371/journal.pmed.0030442. 

Mazuan, N. M. M. R., Farlyana, A. A., Halimah, M. N., Isa, K. A. M., & Kazi, J. A. (2024). Academic 



67 Nik Mohd Rosdy et al. / Compendium of Oral Science (2024) Vol. 11, No.2 

https://doi.org/10.24191/cos.v11i2.27504  © UiTM Press, Universiti Teknologi MARA 

Stress contributes to Temporomandibular Joint Disorders (TMDs) among Dental Students of the 
Universiti Teknologi MARA Malaysia, not the Social Stress: An Institutional Study. Compendium of 
Oral Science, 11(1), 89-102. ISSN doi: https://doi.org/10.24191/cos.v11i1.26042. 

Murphy, R. J., Gray, S. A., Sterling, G., Reeves, K., & DuCette, J. (2009). A comparative study of pro-
fissional student stress. Journal of Dental Education, 73(3), 328-37. 

Murphy, M. K., MacBarb, R. F., Wong, M. E., & Athanasiou, K. A. (2013). Temporomandibular disorders: 
a review of etiology, clinical management, and tissue engineering strategies. International Journal. 
Oral Maxillofacial Implants, 28(6), e393–e414. https://doi.org/10.11607/jomi.te20.  

Naidu, R. S., Adams. J. S., Simeon, D., & Persad, S. (2002). Sources of stress and psychological disturbance 
among dental students in the West Indies. Journal of Dental Education, 66(9), 1021-1030.  

de Oliveira, A. S., Bermudez, C. C., de Souza, R. A., Souza, C. M. F., Dias, R. M., Castro, C. E. D. S., & 
Berzin, F. (2003) Pain impact on life of patients with temporomandibular disorder. Journal of Applied 
Oral Science, 11(2), 138-43. https://doi.org/10.1590/s1678-77572003000200010. 

Park, E. Y., Cho, J. H., Lee, S. H., Kim, K. W., Ha, I. H., & Lee, Y. J. (2023). Is acupuncture an effective 
treatment for temporomandibular disorder?: A systematic review and meta-analysis of randomized 
controlled trials. Medicine (Baltimore), 102(38), e34950. 
https://doi.org/10.1097/MD.0000000000034950.  

Paulino, M. R., Moreira, V. G., Lemos, G. A., da Silva, P. L. P., Bonan, P. R. F., & Batista, A. U. D. (2018) 
Prevalence of signs and symptoms of temporomandibular disorders in college preparatory students: 
associations with emotional factors, parafunctional habits, and impact on quality of life. Ciencia & 
Saude Coletiva, 23(1), 173–186.https://doi.org/10.1590/1413-81232018231.18952015. 

Pedroni, C. R., De Oliveira, A. S., Guaratini, M. I. (2003). Prevalence study of signs and symptoms of 
temporomandibular disorders in university students. Journal of Oral Rehabilitation, 30, 283–9. 
https://doi.org/10.1046/j.1365-2842.2003.01010.x. 

Payne, P., Levine, P. A., & Crane-Godreau, M. A. (2015). Somatic experiencing: Using interoception and 
proprioception as core elements of trauma therapy. Frontiers in Psychology, 6, 
https://doi.org/10.3389/fpsyg.2015.00093. 

Pelai, E. B., Foltran-Mescollotto, F., de Castro-Carletti, E. M., de Moraes, M., & Rodrigues-Bigaton, D. 
(2023). Comparison of the pattern of activation of the masticatory muscles among individuals with and 
without TMD: A systematic review. Cranio, 41(2), 102-111. 
https://doi.org/10.1080/08869634.2020.1831836. 

Perroud, N., Salzmann, A., Prada, P., Nicastro, R., Hoeppli, M. E., Furrer S., Ardu, S., Krejci, I., Karege, 
F., & Malafosse, A.(2013). Response to psychotherapy in borderline personality disorder and 
methylation status of the BDNF gene. Translation Psychiatry, 3(1), e207. 
https://doi.org/10.1038/tp.2012.140. 

Pisani, F., Pisani, V., Arcangeli, F., Harding, A., & Singhrao, S. K. (2022). Locus Coeruleus Dysfunction 
and Trigeminal Mesencephalic Nucleus Degeneration: A Cue for Periodontal Infection Mediated 
Damage in Alzheimer’s Disease? International Journal of Environmental Research and Public Health, 
20(2), 1007. https://doi.org/10.3390/ijerph20021007. 

Pohlmann, K., Jonas, I., Ruf, S., & Harzer, W. (2005). Stress, burnout and health in the clinical period of 
dental education. European Journal of Dental Education, 9(2), 78-84. https://doi.org/10.1111/j.1600-
0579.2004.00359.x. 

Polychronopoulou, A., & Divaris, K. (2009). Dental students’ perceived sources of stress: A multi-country 
study. Journal of Dental Education, 75(5), 631-639. 

Polychronopoulou, A., Divaris, K. (2010). A longitudinal study of Greek dental student’s perceived sources 



68 Nik Mohd Rosdy et al. / Compendium of Oral Science (2024) Vol. 11, No.2 

https://doi.org/10.24191/cos.v11i2.27504  © UiTM Press, Universiti Teknologi MARA 

of stress. Journal of Dental Education, 74(5), 524-30. 

Pregelj, P., Trinkaus, M., Zupan, D., Trontelj, J. J., & Sketelj, J. (2007). The role of muscle activation 
pattern and calcineurin in acetylcholinesterase regulation in rat skeletal muscles. Journal.of 
Neuroscience, 27(5), 1106–1113. https://doi.org/10.1523/jneurosci.4182-06.2007. 

Rahman, M. F., & McGowan, P. O. (2022). Cell-type-specific epigenetic effects of early life stress on the 
brain. Translational Psychiatry 12, 326 https://doi.org/10.1038/s41398-022-02076-9. 

Rajab, L. D. (2001). Perceived sources of stress among dental students at the University of Jordan. Journal 
of Dental Education, 65(3), 232-24. 

Resende, C. M. B. M., Alves, A. C. M., Coelho, L. T., Alchieri, J. C, Roncalli, A. G, & Barbosa, G. A. S. 
(2003). Quality of life and general health in patients with temporomandibular disorders. Brazilian Oral 
Research, (S�o Paulo) 27(2):116-21. https://doi.org/10.1590/s1806-83242013005000006. 

Rosli, T.I., Abdul Rahman, R., Abdul Rahman, S.R., & Ramli, R. (2005). A survey of perceived stress 
among undergraduate dental students in university Kebangsaan Malaysia. Singapore Dental Journal, 
27, 17–22. 

Rahman, M. F., & McGowan, P. O. (2022). Cell-type-specific epigenetic effects of early life stress on the 
brain. Translation Psychiatry, 12, 326 https://doi.org/10.1038/s41398-022-02076-9. 

Sanders, A. E., & Lushington, K. (1999). of stress for Australian dental students. Journal of Dental 
Education, 63, 688–97. 

Sanders, A. E., & Lushington, K. (2002). Effect of perceived stress on student performance in dental school. 
Journal of Dental Education, 66(1), 75–81. 

Schiffman, E., Ohrbach, R., Truelove, E., Look, J., Anderson, G., Goulet, J. P., List, T, Svensson, P. (2014). 
Diagnostic criteria for temporomandibular disorders (DC/TMD) for clinical and research applications: 
Recommendations of the International RDC/TMD. Consortium Network and Orofacial Pain Special 
Interest Group. Journal of. Oral. Facial Pain. Headache, 28, 6–27. https://doi.org/10.11607/jop.1151. 

Schwartz, R. M., Eigenbrode, C. R., & Cantor, O. (1984). A comprehensive stress-reduction program for 
dental students. Journal of Dental Education, 48(4), 03–7. 

Schmitter, M., Liedl, M., Beck, J., & Rammelsberg, P. (2008). Chronic stress in medical and dental 
education. Medical Teacher, 30(1), 97-99. https://doi.org/10.1080/01421590701769571. 

Shrivastava, M., Battaglino, R., & Ye, L. A. (2021). Comprehensive review on biomarkers associated with 
painful temporomandibular disorders. International Journal of Oral Science, 13(1), 23. 
https://doi.org/10.1038/s41368-021-00129-1. 

Staniszewski, K., Lygre, H., Bifulco, E., Kvinnsland, S., Willassen, L., Helgeland, E., Berge, T., & Rosén, 
A. (2018). Temporomandibular disorders related to stress and HPA-Axis regulation. Pain research 
management, 2018, 7020751. https://doi.org/10.1155/2018/7020751.  

Silman, I., & Sussman, J. L. (2008). Acetylcholinesterase: how is structure related to function? Chemico-
biological Interacttions, 175(1-3), 3–10. https://doi.org/10.1016/j.cbi.2008.05.035. 

Slade, G. D., Ohrbach, R., & Greenspan, J. D. ( 2016). Painful temporomandibular disorder: Decade of 
discovery from OPPERA studies, Journal of Dental Research, vol. 95, no. 10, pp. 1084–1092. 

Sójka, A., Stelcer, B., Roy, M., Mojs, E., & Pryliński, M.(2019). Is there a relationship between 
psychological factors and TMD? BrainBehavior, 9(9), e01360. https://doi.org/10.1002/brb3.1360. 

Sójka, A., Abu-Fillat, Y., & Hędzelek, W. (2016). Research diagnostic criteria for temporomandibular 
disorders (rdc/tmd) as the first step to introduce reliable and valid diagnostic criteria for tmd. Issue 



69 Nik Mohd Rosdy et al. / Compendium of Oral Science (2024) Vol. 11, No.2 

https://doi.org/10.24191/cos.v11i2.27504  © UiTM Press, Universiti Teknologi MARA 

Rehabil. Orthop. Neurophysiol. Sport Promot, 17, 105–113. 

Sugiura, G., Shinada K., & Kawaguchi, Y. (2005). Psychological well-being and perceptions of stress 
amongst Japanese dental students. European Journal of Dental Education, 9, 17-25. 

Staniszewski, K., Lygre, H., & Bifulco. E. (2018). Temporomandibular disorders related to stress and HPA-
axis regulation. Pain Research Management, 2018, 1–7. 
https://dx.doi.org/10.1155%2F2018%2F7020751. 

Suryalis, M. A., Mazharul M. M. Y., & Ishak A. R. (2011). Stress and its relief among undergraduate dental 
students in Malaysia. Southeast Asian Journal of Tropical Medicine and Public Health, 42(4), 4. 

Ter Horst, J. P., Carobrez A. P. van der Mark, M. H., de Kloet, E. R., & Oitzl, M. S. (2012). Sex differences 
in fear memory and extinction of mice with forebrain-specific disruption of the mineralocorticoid 
receptor. European Journal of Neuroscience, 36(8), 3096-102. https://doi.org/10.1111/j.1460-
9568.2012.08237.x. 

Westerman, G. H., Grandy, T. G, Ocanto, R. A., & Erskine C. G.(1993). Perceived source of stress in the 
dental school environment. Journal of Dental Education, 57, 225-231.  

Pedroni, C. R., De Oliveira, A. S., & Guaratini, M. I. (2003). Prevalence study of signs and symptoms of 
temporomandibular disorders in university students. Journal of Oral Rehabilision, 30, 283–9. 

Paulino, M. R., Moreira, V. G., Lemos, G. A., da Silva, P. L. P., Bonan, P. R. F., & Batista, A. U.D. (2018). 
Prevalence of signs and symptoms of temporomandibular disorders in college preparatory students: 
associations with emotional factors, parafunctional habits, and impact on quality of life. Cienc Saude 
Coletiva, 23(1), 173–186. https://doi.org/10.1590/1413-81232018231.18952015. 

Yaribeygi, H., Panahi, Y., Sahraei, H., Johnston, T. P., & Sahebkar, A. (2017). The impact of stress on the 
body. EXCLI Journal experimental and clinical sciences, 16, 1057-1072. 
https://doi.org/10.17179/excli2017-480. 

Yehuda, R, Daskalakis, N. P., Desarnaud, F., Makotkine, I., Lehrner, A. L, Koch, E., Flory, J. D., Buxbaum, 
J. D., Meaney, M. J., & Bierer, L. M. (2013) Epigenetic Biomarkers as Predictors and Correlates of 
Symptom Improvement Following Psychotherapy in Combat Veterans with PTSD. Frontiers in 
Psychiatry, 4, 118. https://doi.org/10.3389/fpsyt.2013.00118. eCollection 2013. 

Zeyad, H., Abdulmohsen, A. A., Al-Saif, M. I., & Saleh, H. A. (2013). Perceived causes of stress among 
Saudi dental students, King Saud University. Journal of Dental Sciences, 4, 7–15. 

Zhang, C., Shi, L., Tian, T., Zhou, Z., Peng, X., Shen, Y., Li, Y., & Ou, J. (2022) Associations Between 
Academic Stress and Depressive Symptoms Mediated by Anxiety Symptoms and Hopelessness 
Among Chinese College Students. Psychology Research and Behavior Management. 15, 547–556. 
10.2147/PRBM.S353778. 

Zhao, Y., Liu, Y., Wang, J., Li, Q., Zhang, Z., Tu, T., Lei, R., Zhang, M., & Chen, Y. (2022). Activation 
of the Mesencephalic Trigeminal Nucleus Contributes to Masseter Hyperactivity Induced by Chronic 
Restraint Stress. Frontiers in Cellular Neuroscience, 16, 841133. 
https://doi.org/10.3389/fncel.2022.841133. 

Zwiri, A. M., Al-Omiri, M. K. (2016) Prevalence of temporomandibular joint disorder among North Saudi 
University students. Cranio: The Journal of Craniomandibular & Sleep Practice, 34(3):176–181. 
https://doi.org/10.1179/2151090315y.0000000007. 

 
 
 
 
 



70 Nik Mohd Rosdy et al. / Compendium of Oral Science (2024) Vol. 11, No.2 

https://doi.org/10.24191/cos.v11i2.27504  © UiTM Press, Universiti Teknologi MARA 

ABOUT THE AUTHORS 
 

Nik Mohd Mazuan Nik Mohd Rosdy 
Associate Professor at Faculty of Dentistry, Universiti Teknologi MARA (UiTM) Sg Buloh Campus, 
Malaysia. 
Head, Centre of OMF Diagnostics & Medicine Studies, Project Manager, 
Integrated Dental Information & Record Management System (iDeRMS). 
nikmohd@uitm.edu.my 
 
Farlyana Alia Azizan 
Involved as a student of this Elective Research Project (ERP). Faculty of Dentistry, Universiti Teknologi 
MARA (UiTM) Sg Buloh Campus, Malaysia. 
 
Halimah Mohd Nasaruddin 
Involved as a student of this Elective Research Project (ERP). Faculty of Dentistry, Universiti Teknologi 
MARA (UiTM) Sg Buloh Campus, Malaysia. 
 

Khairil Anuar Md. Isa, Senior Lecturer,  
Senior lecturer at the Department of Basic Sciences, Faculty of Health Sciences, Universiti Teknologi 
MARA Puncak Alam Campus, 42300 Puncak Alam, Selangor, Malaysia. 
 
Jamil Ahsan Kazi 
Associate Professor at Centre of Preclinical Sciences Studies, Faculty of Dentistry, Universiti Teknologi 
MARA (UiTM) Sg Buloh Campus. Malaysia. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
© 2024 by the authors. Submitted for possible open access publication under the terms and 

conditions of the Creative Commons Attribution (CC BY) license 
(http://creativecommons.org/licenses/by/4.0/). 

 


