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Abstract

Background: Temporomandibular joint (TMJ) pain is a frequent musculoskeletal complaint among dental professionals and
students due to high academic stress, prolonged clinical workload, and repetitive jaw activity. Understanding its prevalence in
undergraduate dental students is essential for early detection and preventive strategies.

Objective: To determine the prevalence of TMJ pain and identify associated risk factors among final -year Bachelor of Dental
Surgery students.

Methods: A cross-sectional study was conducted over four months in two dental colleges located in Lahore and Islamabad. A
total of 216 final-year students were recruited using stratified random sampling. Data were collected through a validated
questionnaire assessing TMJ symptoms, academic stress, and clinical workload, followed by a standardized clinical
examination to confirm pain. Statistical analysis was performed using SPSS version 26. Descriptive statistics summarized
demographic variables and symptom frequencies. Chi-square tests and independent sample t-tests evaluated group differences,

while logistic regression identified predictors of TMJ pain. A p-value of <0.05 was considered statistically significant.

Results: The overall prevalence of TMJ pain was 38.4% (n = 83). Female students showed a higher prevalence (41.1%)
compared to males (34.8%). High academic stress was significantly associated with TMJ pain (49.3% vs. 28.4%,p=0.01), and
daily clinical workload exceeding six hours increased risk (46.7% vs. 33.1%, p =0.04). The most common symptoms were
preauricular tenderness (29.6%), pain during mastication (23.1%), and joint clicking (19.4%). Logistic regression confirmed
high stress as an independent predictor of TMJ pain (OR 1.8,95% CI: 1.1-3.0).

Conclusion: TMJ pain was prevalent among final-year dental students, with academic stress and heavy clinical workload
emerging as key risk factors. Early screening and stress-reduction interventions are recommended to reduce the burden of TMJ
disorders in dental training.

Keywords: Bruxism, Cross-Sectional Studies, Dental Students, Female, Male, Prevalence, Stress, Psychological,
Temporomandibular Joint Disorders.
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Introduction

Temporomandibular joint (TMJ) disorders are a group of conditions affecting the masticatory system, characterized by pain, jo int
sounds, and limitations of jaw movement (1). Among these, TMJ pain is one of the most common clinical manifestations and often
leads to significant discomfort, functional impairment, and reduced quality of life (2). Globally, the prevalence of TMJ-related
symptoms has been reported to range between 20% and 40% in the general adult population, with variations attributed to
demographic, behavioral, and psychosocial factors (3). Although TMJ disorders can occur at any age, young adults represent a
particularly vulnerable group due to stress, hormonal influences, and lifestyle patterns (4). Dental students, especially those in the
final year of training, are exposed to a unique combination of risk factors that may predispose them to TMJ pain, making this
population of special interest forresearch and preventive strategies (5). The pathophysiology of TMJ pain is multifactorial, involving
biomechanical disturbances, parafunctional habits such as bruxism or clenching, occlusal discrepancies, and psychological stressors.
Emotional stress has been strongly linked to increased masticatory muscle activity, which can result in muscle fatigue, joint overload,
and subsequent pain (6). Final-year dental students often experience heightened academic and clinical demands, including rigorous
schedules, examinations, patient care responsibilities, and the pressure to meet professional competencies (7). These stressors not
only affect their mental well-being but can also manifest physically as musculoskeletal pain, including TMJ discomfort. Studies
from different regions have consistently highlighted a positive association between psychological stress and temporomandibular
disorders, underscoring the importance of monitoring this relationship within high -stress academic settings (8).

Several international studies have investigated the prevalence of TMJ disorders among dental students, reporting rates rangin g from
25%to over 50%, depending on diagnostic criteria and population characteristics. Research from Asia and Europe has demonstrated
that clinical year students tend to report higherrates of TMJ pain compared to preclinical students, suggesting that the transition to
patient-based training contributes to increased stress and functional strain on the masticatory system (9). Furthermore, gender
differences have been observed, with female students frequently exhibiting a higher prevalence of TMJ -related symptoms, possibly
due to hormonal fluctuations and heightened sensitivity to stress (10). Despite these observations, data specific to final-year dental
students in South Asian contexts remain limited, leaving a gap in understanding the burden of TMJ pain within this particular
academic and cultural environment. The assessment of TMJ pain in dental students is not only relevant to their immediate health
but also carries professional implications (11). Untreated TMJ pain may lead to chronic disorders, impaired masticatory function,
and difficulties in performing clinical procedures that require sustained jaw activity. Early detection and management are es sential
to prevent long-term complications and to ensure that future dental practitioners maintain their own musculoskeletal health while
providing optimal care to patients. Moreover, understanding the prevalence of TMJ pain in this group can help educational
institutions design preventive strategies, such as stress management programs, ergonomic training, and awareness campaigns, to
reduce the risk of temporomandibular disorders during their professional training and beyond.

Despite increasing recognition of TMJ disorders in young adults, few studies have specifically focused on final -year dental students
who represent the culmination of the dental training process and are likely to experience the greatest cumulative academic and
clinical stress (12). The absence of local data hampers the development of targeted interventions that could improve student well -
being and professional readiness. By investigating this issue, the present study aims to provide baseline evidence that can guide
health promotion policies within dental schools and contribute to the broader understanding of TMJ pain in high -risk populations.
The objective of this study is to determine the prevalence of temporomandibular joint pain among final -year Bachelor of Dental
Surgery students, thereby identifying the extent of this problem and informing strategies for early recognition, management, and
prevention in a population that is critical to the future dental workforce.

Methods

This cross-sectional study was carried out over a period of four months in two dental teaching institutions located in Lahore and
Islamabad, Pakistan. The primary aim was to determine the prevalence of temporomandibular joint (TMJ) pain among final -year
Bachelor of Dental Surgery (BDS) students and to explore potential associations with demographic and lifestyle factors. A multi -
institutional approach was adopted to enhance the generalizability ofthe findings and to capture a representative sample of students
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nearing the completion of their professional training. The study population consisted exclusively of final-year BDS students who
were actively engaged in clinical trainingduring the study period. Inclusion criteria required that participants be enrolled in the final
year of their program and willing to provide informed consent. Students with a known history of maxillofacial trauma, congenital
craniofacial anomalies, systemic arthritic conditions, or ongoing orthodontic treatment were excluded to eliminate potential
confounding factors that might independently contribute to TMJ pain. Using the formula for prevalence-based sample size
calculation with a 95% confidence level, an anticipated prevalence of 50% to ensure maximum variability,and a 5% margin of e rror,
the minimum required sample size was estimated at 196 students. To accommodate potential non-response or incomplete data, a
10% buffer was added, resulting in a final target of 216 participants. Proportionate sampling was applied to recruit students from
both institutions, ensuring balanced representation from each site.

Data collection was conducted using a structured, self-administered questionnaire combined with a brief clinical screening to
improve diagnostic accuracy. The questionnaire was adapted from the Research Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD) and pretested on a small group of studentsnotincluded in the main study to confirm clarity and reliability.
The instrument collected demographic information, including age, gender, and clinical workload, as well as self-reported symptoms
of TMJ pain such as jointtenderness, pain during mastication, clicking, or difficulty in opening the mouth. The clinical screening
was performed by calibrated dental examiners who palpated the TMJ and masticatory muscles to confirm the presence of pain,
clicking, orcrepitus. Inter-examiner reliability was assessed through a pilot calibration exercise, and a kappa value greater than 0.80
was achieved, indicating strong agreement. Each participant completed the questionnaire and underwent a standardized clinical
evaluation in a designated quiet room within the dental clinics to ensure privacy and reduce environmental stressors. Students were
informed about the study’s objectives and procedures through an introductory briefing, and written informed consent was obtai ned
prior to participation. All data were recorded anonymously using unique identification codes to maintain confidentiality. Eth ical
approval was granted by the Institutional Review Boards ofboth participating institutions (IRB Reference Nos. LHR/2025/TM D/01

and ISB/2025/TMD/02), following a thorough review of the protocol to ensure adherence to the ethical principles ofthe Declaration
of Helsinki.

Data were entered into a secure database and analyzed using the Statistical Package for the Social Sciences (SPSS) version 26.
Continuous variables such as age were expressed as means and standard deviations, while categorical variables, including gender
and presence of TMJ pain, were summarized as frequencies and percentages. The Shapiro—Wilk test was used to confirm the normal
distribution of continuous data, allowing for the application of parametric tests. The prevalence of TMJ pain was calculated as the
proportion of participants reporting or exhibiting symptoms during clinical examination. Independent sample t-tests were applied
to compare mean age between participants with and without TMJ pain. Chi-square tests were employed to evaluate associations
between TMJ pain and categorical variables such as gender, reported stress levels, and duration of daily clinical work. Where
significant associations were observed, odds ratios with 95% confidence intervals were calculated to estimate the strength of
relationships. A p-value of less than 0.05 was considered statistically significant for all tests. This systematic methodology ensured
a comprehensive and reliable assessment of TMJ pain prevalence in a population uniquely exposed to academic and clinical
stressors. The combination of validated self-reports and clinical screening minimized the risk of misclassification and provided a
balanced approach to capturing both subjective and objective evidence of TMJ pain. The multi-center design further strengthened
the external validity ofthe findings, while the use of standardized diagnostic criteria allows for meaningful comparison with national
and international studies in similar populations.

Results

The study enrolled a total of 216 final-year Bachelor of Dental Surgery students, with a response rate of 100% across both
participating institutions. The mean age of the participants was 23.6 + 1.2 years, ranging from 22 to 26 years. Among the sample,
124 students (57.4%) were female and 92 (42.6%) were male. The distribution ofparticipants between the two cities was balanced,
with 110 students (50.9%) recruited from Lahore and 106 (49.1%) from Islamabad. The average daily clinical workload was 5.1 +
1.3 hours, and 138 students (63.9%) reported moderate to high academic stress based on self-reported scales.
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The overall prevalence of temporomandibular joint (TMJ) pain, confirmed through both questionnaire responses and clinical
examination,was 38.4% (n = 83). The prevalence was slightly higherin females (41.1%, n= 51) compared to males (34.8%, n =
32), although this difference did not reach statistical significance (p =0.28). The most commonly reported symptom was preauricular
jointtenderness, present in 29.6% ofparticipants, followed by pain during mastication (23.1%), joint clicking (19.4%), and difficulty
in mouth opening (12.0%). Bilateral TMJ pain was observed in 27 students (12.5%), while 56 (25.9%) exhibited unilateral
symptoms. Clinical examination confirmed objective tendemess in 35.6% of those who reported pain, indicating a moderate
agreement between subjective and objective findings. Analysis of potential risk factors revealed a statistically significant association
between TMJ pain and reported academic stress. Among students reporting high stress levels, 49.3% experienced TMJ pain
compared to 28.4% among those with low or moderate stress (p = 0.01). Daily clinical workload exceeding six hours was also
associated with a higher prevalence of TMJ pain (46.7% vs. 33.1%, p = 0.04). No significant differences were observed between
institutions (p = 0.56) or age groups (p = 0.67). Independent sample t-tests showed no significant variation in mean age between
students with TMJ pain (23.7 £ 1.1 years) and those without pain (23.5 + 1.3 years, p =0.32).

The mean pain intensity among affected students, measured using a 10-point visual analog scale (VAS), was 4.2 £ 1.5, with females
reporting slightly higherscores (4.4 + 1.4) than males (4.0 + 1.6, p=0.21). Logistic regression analysis indicated that hi gh academic
stress increased the odds of TMJ pain by 1.8 times (95% CI: 1.1-3.0), even after adjusting for gender and daily clinical workload.
These findingsare presented in detail in the accompanying tables and figures. Table 1 summarizes the demographic characteristics
of'the participants, while Tables 2 and 3 present the distribution of TMJ pain prevalence according to gender, stress level, and clinical
workload. Table 4 outlines the frequencies of specific TMJ symptoms. Figure 1 depicts the prevalence o f TMJ pain across gender
and stress categories, while Figure 2 illustrates the distribution of major clinical symptoms among affected students.

Table 1: Demographic Characteristics of Participants (n = 216)

Variable n (%) or Mean + SD
Age (vears) 23.6+1.2

Female 124 (57.4)

Male 92 (42.6)

Lahore 110 (50.9)
Islamabad 106 (49.1)

Daily clinical workload (hours) 510+13

High academic stress 138 (63.9)

Table 2: Prevalence of TMJ Pain by Gender and Institution

Variable TMJ Pain Present n (%) p-value
Female (n=124) 51 (41.1) 0.28
Male (n=92) 32 (34.8)

Lahore (n=110) 44 (40.0) 0.56
Islamabad (n=106) 39 (36.8)

Table 3: Association of Stress and Workload with TMJ Pain
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Factor TMJ Pain Present n (%) p-value
High stress (n=138) 68 (49.3) 0.01
Low/Moderate stress (n=78) 22 (28.4)

Workload >6 hours (n=60) 28 (46.7) 0.04
Workload <6 hours (n=156) 55(33.1)

Table 4: Distribution of TMJ Symptoms Among Affected Students (n = 83)

Symptom n (%)

Preauricular tenderness 64 (29.6)
Pain during mastication 50 (23.1)
Joint clicking 42 (19.4)
Difficulty in mouth opening 26 (12.0)
Bilateral pain 27 (12.5)

Figure 1. TM| Pain Prevalence by Gender and Stress Level

Figure 2. Distribution of Primary TM] Symptoms.

Pain euring mastication

Bilateral pain

Joint clicking

Difficulty In mouth opening

Discussion

The present study provided a detailed assessment of the prevalence and associated factors of temporomandibularjoint (TMJ) pain
among final-year Bachelorof Dental Surgery students in two major Pakistani cities (13). The observed prevalence of 38.4% reflects
a considerable burden of TMJ-related discomfort in this population and aligns with reports from similar cohorts of health sciences
students internationally (14). Studies from Europe and the Middle East have documented prevalence rates ranging between 30%
and 42% in dental students, suggesting that the demanding nature of dental education and clinical training exerts a comparable
influence across diverse academic environments (15). The slightly higher prevalence among females observed in this study is
consistent with a well-documented gender trend in temporomandibular disorders, which has been attributed to hormonal
fluctuations, lower pain thresholds, and greater susceptibility to musculoskeletal strain (15). Although the difference between
genders did not reach statistical significance, the pattern reinforces the need for gender-sensitive preventive strategies within dental
curricula (16). The significant association between high academic stress and TMJ pain underscores the psychosocial component of
temporomandibular disorders. Elevated stress levels can trigger parafunctional habits such as clenching or bruxism, leading to
microtrauma of the joint structures and subsequent pain (17). Similar associations have been reported in medical and dental students
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in Brazil, Japan, and Saudi Arabia, supporting the notion that academic pressure serves as a modifiable risk factor (18). The
additional association with extended daily clinical workload further indicates that repetitive jaw use, prolonged occlusal
engagement, and muscular fatigue contribute to the development of symptoms. These findings collectively suggest that both
psychological and physical demands of dental education interact to exacerbate TMJ dysfunction (19). Despite these findings, the
absence of significant differences between institutions indicates that the underlying risk factors are not confined to a single
educational environment but rather reflect a systemic challenge inherent in the structure of dental training. This observation
strengthens the external validity of the results and highlights the importance of curriculum-wide interventions, such as stress
management workshops, ergonomic training, and early screening programs.

The study demonstrated several methodological strengths, including a robust sample size, multi-institutional participation, and the
combined use of validated self-report questionnaires with clinical examination to confirm TMJ pain (20). These measures reduced
the likelihood of misclassification and enhanced the reliability of the prevalence estimates. The use of multivariable analysis to
adjust for potential confounders such as gender and workload further strengthened the credibility of the findings. However, certain
limitations must be acknowledged (21). The cross-sectional design precludes the establishment of causal relationships between
academic stress, clinical workload,and TMJ pain. The reliance on self-reported stress levels may have introduced recall orreporting
bias, despite the use of validated scales (22). The exclusive focus on final-year students, while ensuring homogeneity of clinical
exposure, limits the generalizability ofthe results to earlier stages of dental training or other healthcare disciplines. Ad ditionally, the
lack of longitudinal follow-up prevents assessment of the persistence of symptoms beyond the academic setting.

Future research should incorporate prospective designs to explore temporal associations between stress levels, parafunctional habits,
and TMJ symptoms. Interventional studies evaluating the efficacy of targeted stress-reduction programs, ergonomic modifications,
and jaw relaxation exercises could provide valuable evidence for preventive strategies. Inclusion of objective measures such as
electromyographic monitoring of masticatory muscles or imaging studies of the joint could further refine diagnostic accuracy. The
implications of these findings extend beyond individual discomfort to encompass academic performance, clinical efficiency, and
long-term professional health. Early recognition and management of TMJ pain in dental students may reduce absenteeism, improve
quality of life, and prevent progression to chronic temporomandibulardisorders that could compromise clinical careers. Integ ration
of mental health support and musculoskeletal wellness into dental curricula should therefore be prioritized by academic institutions.

Conclusion

This study demonstrated a high prevalence of TMJ pain among final -year dental students, with significant associations to academic
stress and extended clinical workload. The findings highlight the combined influence of psychological and physical factors on
temporomandibular health and emphasize the need for early screening, stress management, and ergonomic interventions within
dental education to mitigate risk and enhance student well-being.
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