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The awareness and knowledge of students
and dental practitioners and postgraduate at
Qassim University about TMD examination
and treatment and diagnosis: a cross-
sectional study
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ABSTRACT

Background: Temporomandibular disorder (TMD) is considered one of the most common musculoskeletal conditions
that affect the masticatory system. The consequences of TMD include pain and functional limitations. Early diagnosis
and proper management are important for avoiding chronic pain and permanent tissue damage. Our cross-sectional
study aimed to evaluate the level of knowledge in terms of TMD examination and diagnosis, as well as treatment,
among dental students, postgraduate students, and dental practitioners at Qassim University, Saudi Arabia.

Methods: A cross-sectional study using a structured, validated online questionnaire was distributed to 98
participants. The eligible participants included fourth-year students (27.6%), postgraduate students (9.2%),
fifth-year students (12.2%), interns (15.3%), and dental practitioners (35.7%). The survey investigated the
general demographics and the 25 items classifying knowledge of TMD etiology, diagnosis, treatment, and
prognosis. For comparing scores with respect to gender and academic/professional status, non-parametric
tests (Mann-Whitney U and Kruskal-Wallis tests) were used at a less than 0.05 level of significance.

Results: The overall mean knowledge score of participants was 17.48 + 2.76, with a maximum score of 25. Most
participants showed a high level (n = 22, 22.4%) or moderate level (n = 59, 60.2%) of knowledge. In contrast, only 17
participants (17.3%) showed a low level of knowledge. There were significant differences in knowledge scores across
academic and professional status (p = 0.033). Postgraduate students (18.89 + 1.17) and interns (18.13 + 1.68) had
the highest scores, and fifth-year (15.42 + 3.85) and fourth-year students (16.74 + 2.86) had the lowest scores. Many
people had false beliefs about treatment protocols. For example, 60.2% incorrectly agreed that occlusal grinding is
an effective early treatment. The knowledge scores of males and females did not differ significantly (p > 0.05).

Conclusion: Within a small included sample, there was a satisfactory basic knowledge of TMD etiology and clinical
signs among students, postgraduates, and dental practitioners. However, there is an alarming ignorance and wide-
spread unawareness of evidence-based management and treatment of TMD. Educational and specialized clinical
training programs should focus on addressing this gap in practical management guidelines. Given the small percentage
of participants, our data are limited. Future multicenter cross-sectional studies are needed to confirm these findings.

Keywords: Temporomandibular disorders (TMDs), knowledge, Dental practitioners, Postgraduate students,
Dental students.
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that support the high biomechanical load of mastication
[1]. Temporomandibular disorders (TMDs) are a group
of diseases accompanied by pain in the TMIJ or its
surrounding tissue, sounds (clicking and crepitation)
during movement, and limited mandibular function [2].
Several studies have shown that TMD-related pain, sound,
and functional limitations may aggravate physical and
psychological damage and seriously reduce the quality of
life [3,4]. According to the World Health Organization,
TMDs are the third most common disease reported in
dental clinics. The prevalence of TMDs in society varies
between 50 and 80% [5]. TMDs are prevalent in adults
with a prevalence rate of about 31% [6] and are most
common between the ages of 15 and 30 years [7,8].

College students are considered a high-risk group for
exposure to stress due to their heavy workload, high
expectations for academic performance, and limited
leisure time and sleep time. The psychological stress
level and the prevalence of TMDs are significantly
associated with the anxiety/depression level of university
students [5,9-13]. Psychosocial stress stimulates the
hypothalamic-pituitary-adrenal axis and affects the
secretion of stress hormones, including cortisol, which
exacerbates pain and dysfunction related to TMD [14].
Moreover, studies have shown that psychosocial stress
is able to affect brain areas (e.g., hippocampus) through
immune mechanisms (e.g., microglial activation), leading
to mood disorders and increased pain perception, which
contribute to the pathogenesis of TMD [15]. Medical
students, like other college students under pressure, also
have a high incidence of TMDs. The TMD prevalence
rate is 27.4% in Saudi Arabia, 26.5% in Poland, 33.2% in
Brazil, 46.1% in Mexico, and 19.7% in Lebanon, while
in Sweden the prevalence is 4.2% and 7% in Norway [6—
13]. Currently, there are few available studies evaluating
knowledge about TMD examination, diagnosis, and
treatment among dental healthcare workers in Saudi
Arabia. This study aimed to assess the level of knowledge
of TMD examination, diagnosis, and treatment among
dental students, postgraduate students, and dental
practitioners. Additionally, we assessed the relationship
between knowledge and different demographic features
such as gender and academic status.

Methods

Study design and inclusion criteria

A cross-sectional study using an online survey was
performed to assess the knowledge of students, dental
practitioners, and postgraduate students at Qassim
University about TMD examination, treatment, and
diagnosis in Saudi Arabia. The eligible participants
included fourth-year students, fifth-year students, interns,
postgraduate students, and dental practitioners (general
dentists or specialists) in Saudi Arabia aged 18 years or
older. Individuals with other jobs or not residing in the
target region or unwilling to provide informed consent
were excluded.

Data collection

A previous structured questionnaire was used. General
information was collected in the first section of the
survey, including the age and gender of participants,
the practicing specialty of the respondents, and whether
they have taken any courses on TMD or occlusion. The
questionnaire consists of 25 items related to attitudes
toward four domains: etiology, diagnosis, treatment, and
prognosis of TMD and chronic pain. Items were rated
on a 6-point scale from 1="strongly agree” to 2="agree,”
3="neutral,” 4="disagree,” 5="“strongly disagree,” and
6="1 don’t know”. Dentists were also asked about level
of practice. Subsequently, the English version of the
questionnaire underwent a forward-backward translation
process into Arabic to guarantee linguistic accuracy and
cultural relevance for the targeted population [16].

Sample size and sampling technique

Convenience sampling was used via online platforms,
as it offers practical efficiency for a cross-sectional
study. To ensure the study is adequately powered, the
minimum necessary sample size was determined to be
384 participants, calculated using a 95% confidence level
and a 5.9% margin of error. To account for anticipated
non-response and incomplete online submissions,
we established an adjusted target sample size of 430
participants. Due to recruitment constraints during
the study period, a final sample of 98 participants was
included in the analysis. Consequently, the study was
underpowered, and the findings should be interpreted as
exploratory.

Ethical approval

Ethical approval was granted by the Qassim University
Institutional Review Board (Approval No. 24-07-10)
Dated: 3-10-2024. Informed consent was obtained
from all included participants. No rewards were given
to any participant. Participation was voluntary, and
confidentiality was maintained throughout the study.

Statistical analysis

Descriptive statistics

Descriptive statistics were performed to analyze the
data. Categorical data, including gender, academic or
professional status, and response, were expressed as
frequencies (N) and percentages. Continuous data of
knowledge scores were expressed as mean + standard
deviation (SD) and median with interquartile range
(IQR) for normally and non-normally distributed data,
respectively.

Scoring and category classification

A scoring system was developed to assess the knowledge
of the participants regarding TMD. Each question was
scored based on the correct answer. The participants’
knowledge regarding TMD was scored as follows:

A structured scoring system was applied to assess
participants’ knowledge regarding TMD. Each
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questionnaire item was evaluated based on predefined
correct responses. For all knowledge items, responses of
“Agree” and “Strongly Agree” were considered correct
for positively phrased statements, while “Disagree”
and “Strongly Disagree” were considered correct for
negatively phrased statements, reflecting an appropriate
understanding of TMD management principles
(Supplementary Table S1). Each correct answer was
given | point, and each incorrect answer, neutral, and
“I don’t know” was given 0 points. The total knowledge
score was 0-25. For further analysis, levels have been
created for the scores. Knowledge score levels have been
classified according to Bloom’s cutoff categorization
as high level 20-25 (80%-100%), moderate level 15-19
(60%-79%), and low level <15 (<60%) [17].

Inferential statistics

To check whether the data are normally distributed or
not, the Shapiro-Wilk test was used. The Shapiro-Wilk
test showed that the data are not normally distributed.
Therefore, non-parametric tests were applied. The
Mann-Whitney U test was used for comparing two
different groups, for example, gender. The Kruskal-
Wallis test was used for comparing more than two
different groups, for example, academic or professional
status. For categorical data, associations were evaluated
using Fisher’s exact test and the Fisher-Freeman-Halton
exact test, as appropriate. The internal consistency of the
questionnaire was evaluated using Cronbach’s alpha. In
this study, the questionnaire demonstrated acceptable
reliability with a Cronbach’s alpha of 0.576, indicating
moderate internal consistency. These values suggest that
the items in each section were reasonably consistent in
measuring the underlying constructs of TMD knowledge.

Significance level

A p-value of less than 0.05 was considered statistically
significant.

Software

All statistical analyses were performed using IBM SPSS
Statistics version 27.0.1.

Results

Distribution of study participants according to
gender and Academic/Professional Status

A total of 98 participants were included in the analysis.
Of these, 61 (62.2%) were male, and 37 (37.8%) were
female. Regarding academic or professional status, 35
(35.7%) were dental practitioners, 27 (27.6%) were
fourth-year students, 15 (15.3%) were interns, 12 (12.2%)
were fifth-year students, and 9 (9.2%) were postgraduate
students Table 1.

Distribution of responses to knowledge items
regarding temporomandibular disorders

Overall, participants demonstrated a relatively
favorable understanding of TMD-related knowledge.
Most participants agreed or strongly agreed that sleep
disturbances are common in individuals with chronic
orofacial pain (88.8%), depression may play a significant
role in chronic orofacial pain (82.7%), stress is a major
contributing factor to chronic TMD (88.7%), and oral
parafunctional habits are frequently associated with
chronic TMD (85.7%). Furthermore, 91.8% agreed or
strongly agreed that examining the neck muscles and
TMIJ is important for patients with chronic orofacial
pain. However, uncertainty was observed for some items,
particularly TMD prevalence among children with mixed
dentition, for which 21.4% selected “I don’t know.”
Overall, 60.2% of participants agreed or strongly agreed
that occlusal grinding may be an effective early treatment
for TMD. Similarly, 57.1% agreed or strongly agreed that
orthodontic treatment may prevent TMD, 52.1% believed
that orthodontic treatment could be used to address TMD
symptoms, and 71.4% agreed or strongly agreed that
orthodontic therapy may be beneficial in resolving TMD
in patients with skeletal malocclusions. Despite having
a high level of knowledge, there was a high number of
misconceptions about TMD management, which needs
to be addressed (Table 2).

Uncertain responses

The analysis of the responses to the questionnaire has
investigated the uncertainty in the form of “I don’t
know” responses. Most items showed low uncertainty
levels, with “I don’t know” responses ranging from 0%
to 2% for statements about basic pain triggers, the role of
stress, and behavioral counseling. However, significant

Table 1. Distribution of study participants according to gender and Academic/Professional Status.

N %
Gender Female 37 37.8%
Male 61 62.2%
Academic or Professional Status Dental Practitioner (General Dentist or Specialist) 35 35.7%
Fifth-Year Student 12 12.2%
Fourth-Year Student 27 27.6%
Intern 15 15.3%
Postgraduate student 9 9.2%
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Figure 1. Histogram showing the distribution of knowledge scores.

Table 3. Descriptive statistics and reliability of knowledge regarding temporomandibular disorders.

Mean * SD
17.48 +2.76

Median (IQR)
Knowledge Score (0-25)

18.00 (16.00-19.00)

Minimum Maximum Total Items

8.00 23.00 25

Cronbach's Alpha
0.576

Table 4. Categorization of knowledge scores regarding
temporomandibular disorders.

Knowledge categories High level 22 | 22.4%
Moderate level 59 | 60.2%
Low level 17 | 17.3%

knowledge gaps were observed regarding specialized
clinical concepts. The most frequent uncertainty was
observed for Item 15 on TMD prevalence in children with
mixed dentition, with 21.4% (N = 21) of the participants
answering, “I don’t know.” Likewise, items related
to orthodontic interventions also showed increased
indecision, with 15.3% (N = 15) undecided about
orthodontic prevention (Item 23) and 13.3% (N = 13)
undecided about orthodontic management of symptoms
(Item 24). Other areas of hesitation were the use of anti-
inflammatory drugs for acute arthralgia (Item 17, 11.2%)
and the role of occlusal splints (Item 18, 10.2%) (Table
2).

Descriptive statistics, reliability, and
categorization of knowledge scores regarding
temporomandibular disorders

The mean knowledge score was 17.48 = 2.76 out of 25,
with a median of 18 (IQR: 16-19) and a range of §8-23.
Overall, 22 participants (22.4%) and 59 participants
(60.2%) were classified as having high and moderate
levels of knowledge, respectively, whereas 17 (17.3%)

had low levels of knowledge. The knowledge scale
demonstrated a Cronbach’s alpha of 0.576 (Figure 1 and
Tables 3-4).

Comparison of knowledge scores and categories
according to gender and Academic/Professional
Status

Knowledge scores did not differ significantly according
to gender. Females had a mean knowledge score of
17.89 + 2.41 compared with 17.23 + 2.94 among males
(p = 0.541). Similarly, a high level of knowledge was
observed in 24.3% of females and 21.3% of males (p =
0.451). On the other hand, knowledge scores differed
significantly across academic and professional groups
(p = 0.033). Postgraduate students had the highest mean
knowledge score (18.89 + 1.17), followed by interns
(18.13 + 1.68) and dental practitioners (18.11 £+ 2.47),
whereas fifth-year students had the lowest score (15.42
+ 3.85). The categorical analysis similarly demonstrated
a non-significant association between academic/
professional status and knowledge category (p = 0.107),
with a high level of knowledge observed in 22.2% of
postgraduate students, 20.0% of interns, and 34.3% of
dental practitioners, compared with 18.5% of fourth-year
and 0.0% of fifth-year students (Table 5).

Discussion

Our findings are broadly consistent with other studies
showing that TMD-related understanding among dental
learners and practitioners is often uneven, with better
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Table 5. Comparison of knowledge scores according to gender and Academic/Professional Status.

Knowledge Score (0-25)

Mean * SD Median (IQR) p valueU
Gender Female 17.89 £ 2.41 18.00 (16.50-19.50) 0.541
Male 17.23 £2.94 18.00 (16.00-19.00)
Academic or Professional Status Dental Practitioner (General Dentist or Specialist) 18.11 £ 2.47 18.00 (17.00-20.00) 0.033
Fifth-Year Student 15.42 £ 3.85 16.50 (13.00-19.00)
Fourth-Year Student 16.74 + 2.86 17.00 (15.00-19.00)
Intern 18.13 £ 1.68 18.00 (18.00-19.00)
Postgraduate student 18.89 +1.17 19.00 (18.00-19.50)

YIndependent Sample Mann-Whitney test.
“Independent Sample Kruskal-Wallis test.
p <0.05, Significant.

performance in general concepts than in applied diagnosis
and management. In our sample, most participants
showed a high level (n = 22, 22.4%) or moderate level
(n =59, 60.2%) of knowledge. In contrast, only 17
participants (17.3%) showed a low level of knowledge,
indicating a marked gap between recognizing TMD
concepts and selecting evidence-aligned treatment
approaches. Knowledge has also improved significantly
across training levels.

The analysis of the “I don’tknow” responses demonstrated
low uncertainty levels, with “I don’t know” responses
ranging from 0% to 2% for statements about basic pain
triggers, the role of stress, and behavioral counseling.
Nevertheless, significant knowledge gaps were seen
regarding specialized, important clinical concepts.
These results suggest that specific epidemiological
details and specialized interdisciplinary treatment are
important areas of uncertainty that should receive
targeted educational reinforcement, although the general
associations between chronic orofacial pain, stress, and
behavioral health are widely acknowledged.

The study by Xiong et al. [18], which evaluated
postgraduate dental students and practicing dentists
in Western China, reported that most respondents had
not received systematic TMD training and that both
groups showed limited knowledge, although practicing
dentists tended to perform better on several items than
postgraduate students. This study demonstrated that a total
of 15 statements had statistically significant differences
in responses between the postgraduate student and dentist
groups (p<0.05), and 9 of these statements had a different
consensus. For example, practicing dentists generally
agreed that “TMJ clicking is a serious symptom which
often creates a painful condition,” “nocturnal bruxism
is caused by occlusal interferences,” and “reduced
mouth opening capacity is almost never caused by TMJ
arthritis.” In contrast, postgraduate students disagreed
with “all individuals with TMJ clicking need treatment”
and “TMD is more common among children with mixed
dentition than among adults with permanent dentition,”
and these two statements showed no consensus among
practicing dentists [16]. This aligns with our finding
that greater clinical seniority was associated with higher
knowledge scores, but it also supports the broader
interpretation that progression in training alone does

not fully correct gaps in TMD understanding, especially
when structured education is lacking.

This interpretation is also supported by other cross-
sectional studies. Aboubakr and Elkwatehy [18], in
a survey of 512 dental students and interns in Saudi
Arabia, likewise found insufficient TMD knowledge,
no significant association with gender, and only a rough
upward trend with advancing academic year [18].
Similarly, Choudhary et al. [19] reported a gradual
increase in knowledge and self-awareness from first-
year students to postgraduate trainees [20]. In contrast,
our results suggest that although overall knowledge
increased significantly with training level, the knowledge
of appropriate management remained low across nearly
all groups, especially with respect to misconceptions
surrounding occlusal grinding and orthodontic treatment
as routine TMD therapies. This difference may indicate
that contemporary learners are increasingly exposed to
TMD symptoms, risk factors, and associated conditions,
yet still receive insufficient instruction on conservative
first-line management and on the limited role of
irreversible occlusal or orthodontic approaches.

A similar pattern was reported in Saudi Arabia by Al-
Huraishi et al. [21], who examined newly graduated
dentists against orofacial pain specialists and framed
the problem around frequent confusion between
temporomandibular pain conditions and dentoalveolar
disorders, a confusion that may lead to mismanagement.
Their findings support our concern that the main
educational deficit may not be simple factual recall but
the ability to translate knowledge into correct clinical
reasoning and treatment decisions. That interpretation
fits our data closely, because participants in our study
performed relatively well on symptom associations
and contributing factors, yet continued to endorse
inappropriate early management strategies such as
occlusal grinding and orthodontic treatment for TMD.

Predoctoral data from Brazil further reinforce this
distinction. De Medeiros Tormes et al. [22] specifically
evaluated knowledge, competency, and attitudes among
predoctoral dental students, showing that TMD education
cannotbe judged by knowledge alone because competence
and attitudes may lag behind factual understanding. This
is very similar to the discrepancy observed in our cohort,
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where acceptable overall knowledge scores coexisted
with very poor knowledge of appropriate management.
In Italy, Mozhdeh et al. [23] found only moderate
knowledge overall, with a mean diagnosis and treatment
score of 23.8 £ 7.3 out of 40 and significant variation
according to sex, age, and years of experience [20].
In India, Prabhakar et al. [20] likewise identified gaps
in dentists’ knowledge and awareness regarding TMD
[24]. These studies suggest that the central problem
is international rather than local: dental trainees and
practitioners may recognize TMD as a clinical entity, but
many still lack confidence or accuracy in management
principles, particularly when older occlusion-centered
beliefs compete with contemporary conservative and
biopsychosocial models of care.

The mechanistic explanation for this pattern likely lies
in the current biopsychosocial understanding of TMD.
Recent reviews describe TMD as a heterogeneous pain
condition shaped by peripheral joint or muscle input,
altered pain modulation, psychological distress, somatic
awareness, oral behaviors, and sleep-related vulnerability
[24-26]. This persistent knowledge-awareness gap
highlights how outdated educational frameworks -
which historically overemphasized dental occlusion
and mechanical interventions - continue to conflict with
the modern biopsychosocial paradigm. Because many
academic and clinical environments still rely heavily
on legacy occlusion-centered teaching, trainees may
struggle to integrate multidisciplinary pain mechanisms
into everyday clinical decision-making.

Limitations

This study has several limitations that should be
considered when interpreting the findings, which are
exploratory in nature given the small sample size. First,
its cross-sectional design prevents any causal inference
regarding the effect of training level on knowledge.
Second, the sample size was small, and the subgroup sizes
were uneven, especially for postgraduate participants,
which may have affected the precision of between-
group comparisons. Third, the measurement approach
introduces notable constraints, including the limitations
ofthe 6-point Likert scale (such as the absence of a neutral
midpoint) and potential vulnerabilities to selection bias,
response bias, and social desirability bias, which may
have led participants to overestimate their competence.
Fourth, the questionnaire measured stated beliefs rather
than observed clinical decisions, and recent educational
literature suggests that confidence, knowledge, and
actual performance do not always fully align. Finally,
the single-center design limits generalizability; because
temporomandibular disorder curricula vary substantially
across institutions and countries, these findings may
not reflect the knowledge and awareness of dental
professionals at other institutions.

Future directions and implications

Our findings support a more structured and clinically
grounded approach to TMD education. Future studies
should use multicenter designs, larger samples, and
case-based assessments that test diagnosis, treatment

sequencing, and referral choices rather than factual
recall alone. Curricula should also align more directly
with current evidence by teaching TMD within a
biopsychosocial framework and by clarifying that stress,
sleep, psychological distress, headache, and cervical
dysfunction are not peripheral details but integral parts of
assessment and management. In parallel, teaching should
more directly challenge myths regarding orthodontics,
occlusal grinding, and irreversible treatment models.
Interdisciplinary exposure is also needed, as recent studies
show incomplete awareness among dentists regarding the
role of physical therapy and other collaborative strategies
in TMD care. Virtual patient modules and other applied
educational tools may be especially useful because they
help bridge the gap between theory and real clinical
choices. If these curricular changes are adopted, we may
move from simple symptom recognition toward more
accurate, conservative, and patient-centered management
of TMD.

Conclusion

In conclusion, our study shows that participants possessed
reasonably good general knowledge of TMD but had
poor knowledge of evidence-aligned management within
the small included cohort. This discrepancy is clinically
meaningful because it suggests that learners may
recognize the disorder while still relying on outdated
therapeutic assumptions. We therefore need TMD
teaching that moves beyond factual recognition toward
applied clinical reasoning, conservative multimodal care,
and interdisciplinary referral when appropriate.
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