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Abstract

Background
Dental education is a stressful, demanding environment that may adversely affect various aspects of
students' health, including temporomandibular disorders (TMD), perceived stress, poor sleep, and oral
health-related quality of life (OHRQoL). This study assessed the interrelationships among TMD,
perceived stress, sleep quality, and OHRQoL among dental students.

Methods
We conducted a cross-sectional study among 168 dental students at the College of Dentistry, Jazan
University, Saudi Arabia. Participants completed the following validated Arabic short-form tools: the
Short Fonseca Anamnestic Index for TMD (SFAI-TMD), 5-item Oral Health Impact Profile (OHIP-5), 4-item
Perceived Stress Scale (PSS-4), and 6-item Pittsburgh Sleep Quality Index (PSQI-6). We assessed
associations between outcomes and participant characteristics using Mann–Whitney U and Kruskal–
Wallis tests and examined correlations using Spearman's correlation coefficient. The p-value was set at
< 0.05.

Results
The mean scores were 16.97 ± 21.93 for SFAI-TMD, 7.44 ± 2.98 for OHIP-5, 12.02 ± 2.65 for PSS-4, and
6.58 ± 3.22 for PSQI-6. TMD symptoms were present in 44.8% of students, predominantly mild TMD.
Significant positive correlations were observed between SFAI-TMD and OHIP-5 (rs=0.397), SFAI-TMD and
PSQI-6 (rs=0.248), OHIP-5 and PSS-4 (rs=0.225), and PSS-4 and PSQI-6 (rs=0.293). Perceived stress was

significantly higher among females and preclinical students. Poorer sleep quality was observed among
smokers, while a history of oral and maxillofacial surgery was associated with higher TMD scores.

Conclusion
TMD, perceived stress, sleep quality, and OHRQoL appear to be interconnected among dental students.
Screening and supportive interventions may need to be tailored to address these interconnected
domains rather than targeting them individually.

Introduction
Dental education is not stress-free. Instead, it is a demanding academic and clinical environment with
many rigorous, challenging requirements. Students carry serious curriculum-related responsibilities,
including developing complex psychomotor skills, performing clinical procedures, and managing patient
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care. These responsibilities and demands come at a cost, contributing to psychological distress and
may negatively affect students' well-being and sleep. This stress increases during examinations,
academic performance, clinical requirements, and performance pressure [1, 2]. A recent study of medical
students at Jazan University, a somewhat similar environment, demonstrated a high burden of
psychological distress and sleep difficulties [3]. Therefore, dental students represent an important
population in which the interlinks between psychological stress, sleep quality, temporomandibular
disorders (TMD), and oral health-related quality of life (OHRQoL) can be investigated.

OHRQoL captures individuals'/patients' subjective perceptions of oral health and its consequences for
daily activities and functioning. The Oral Health Impact Profile (OHIP) is one of the most widely used
instruments for assessing OHRQoL. The Arabic version of the shortened OHIP tool (OHIP-5) has been
developed and validated [4]. OHRQoL is particularly relevant when evaluated along with TMD, sleep
quality, and stress, as they represent major components of quality of life.

TMD is an umbrella term representing a heterogeneous group of musculoskeletal conditions affecting
the temporomandibular joints, masticatory muscles, and associated structures, with jaw or facial pain,
joint sounds, headache, altered mandibular movement, and functional limitations being the main
manifestations. TMD are common, and their development and persistence are multifactorial, involving
interactions among biological, psychological, and behavioral factors [5]. TMD may be an important
oral/maxillofacial health condition affecting dental students' perceived well-being. A recent systematic
review found that dental students frequently report TMD, highlighting the potential contribution of
academic demands, psychosocial stress, and occupational strain [6]. The effect of TMD on the quality of
life is a foregone conclusion. A systematic review and meta-analysis demonstrated a significant adverse
effect of TMD on OHRQoL across the available literature [7]. One valid and reliable tool to assess TMD is
the Fonseca Anamnestic Index for assessing temporomandibular joint disorders (SFAI TMD). The short-
form Fonseca Anamnestic Index (SFAI TMD) is a five-item instrument comprising pain- and function-
related questions. Validation against the Diagnostic Criteria for TMDs showed high diagnostic accuracy
in identifying overall TMDs, as well as pain-related and intra-articular disorders, supporting its use as a
screening instrument in epidemiological studies [8]. The Arabic version of this form is valid and reliable
[9]. Stress refers to an individual's perception of situations as uncontrollable and/or overwhelming. The
Perceived Stress Scale (PSS) is widely used to assess this experience. The shortened Arabic version
(PSS-4) has been shown to be both valid and reliable [10] and is suitable for studies that require
measuring multiple constructs while reducing respondent burden. Stress can negatively affect the
above-mentioned health dimensions, namely, OHRQoL, sleep quality, and TMD symptoms. In the context
of TMD, stress increases muscle tension, entices parafunctional behaviors, alters pain perception, and
shapes psychological responses to pain. A recent systematic review identified stress as a significant
factor in TMD among dental students, though heterogeneity of the included studies limits the strength of
this conclusion [6]. Perceived stress has been shown to induce poor sleep quality among medical
students [11]. Similarly, perceived stress has been shown to worsen OHRQoL among 4100 aphthous
stomatitis outpatients in Egypt [12].
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Continuing from what was mentioned previously, sleep quality, in terms of sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction over one
month, is another potentially important factor interlinked with psychological stress, TMD, and OHRQoL.
The original PSQI assesses subjective sleep quality, and its Arabic version is both valid and reliable [13].
Recent evidence from Saudi Arabia involving dental students and interns found that poor sleep quality
was highly prevalent and was significantly correlated with both TMD and OHRQoL [14]. Another recent
study reported poor sleep quality among TMD-positive Turkish dental students [15]. These findings
provide further support for examining sleep quality alongside TMDs and perceived stress when
evaluating OHRQoL.

Previous research has examined TMD, stress, sleep quality, and OHRQoL but either individually or in
pairs. Relatively few studies have evaluated more than two of these factors concurrently among dental
students [14]. Assessing these health outcomes together may provide a more comprehensive
understanding of the psychosocial and functional factors associated with perceived oral health and TMD
in this population. It may help identify modifiable factors that student support and preventive programs
could address. Therefore, this study aimed to assess perceived stress, sleep quality, and TMD and
OHRQoL among dental students at Jazan University.

Materials and Methods
This was a cross-sectional study. The target population was all dental students at the College of
Dentistry, Jazan University, Jazan, Saudi Arabia, in the 203–204 academic year (N = 310). The Intern
Research Unit, College of Dentistry, Jazan University, approved the study proposal (CODJU-23321), and
the study was conducted in accordance with the Declaration of Helsinki guidelines and regulations. All
study procedures were conducted at the College of Dentistry, Jazan University, KSA. The study utilized
the translated-to-Arabic, validated, and reliability-assessed short versions of the following
questionnaires: Fonseca Anamnestic Index for assessing temporomandibular joint disorders (SFAI TMD)
[9], 5-item Oral Health Impact Profile (OHIP-5) [4], Cohen Perceived Stress Scale (PSS-4) [10], and
Pittsburgh Sleep Quality Index (PSQI), modified by choosing the six items from the full Arabic translated
version [13]. The items from these questionnaires were combined into a single paper-based
questionnaire that included demographic and academic questions. The questionnaire began with an
introductory paragraph inviting the target students to participate voluntarily, explaining the study and its
objectives, and assuring them that participation or refusal would not cause harm. The paragraph
concluded with the participant’s signature to consent to participate. Thus, all participants provided
informed consent before participating. To make the questionnaire easier for students to understand, the
researchers prepared it bilingually, including the original English items alongside Arabic translations. To
ensure the questionnaire reached all targeted students, the researchers contacted the leaders of each
academic year, who were interested and helpful, distributed the papers to their peers, and returned the
completed questionnaires to the researchers.
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The SFAI TMD consisted of 5 items, with responses of "Yes" (score 10), "Sometimes" (score 5), and "No"
(score 0). The sum of the five items would therefore range from 0 to 50. This overall score was
calculated by summing the individual item scores and multiplying by 2, yielding a minimum of 0 and a
maximum of 100. Higher scores indicate greater TMD potential and severity. The overall SFAI TMD score
was further converted into TMD severity classes as follows: no TMD (0–15 points), mild TMD (20–40
points), moderate TMD (45–65 points), and severe TMD (70–100 points). Of note, SFAI-TMD is a
screening instrument that identifies TMD symptoms/screen-positive categories rather than establishing
a clinical TMD diagnosis.

The OHIP-5 consisted of 5 items with responses: "Never" (1), "Rarely" (2), "Sometimes" (3), "Usually" (4),
and "Always" (5). The overall score was calculated by summing the individual item scores, ranging from
5 to 25. Higher scores indicate worse oral health.

The PSS-4 consisted of 4 items with responses: "Never" (1), "Rarely" (2), "Sometimes" (3), "Usually" (4),
and "Always" (5). Because the second and third items were positively worded, their scores were reversed;
hence, the responses for these two items were coded as follows: "Never" (5), "Rarely" (4), "Sometimes"
(3), "Usually" (2), and "Always" (1). The overall score was calculated by summing the individual item
scores. Hence, it ranged from 4 to 20, with higher scores indicating greater perceived stress.

The PSQI contains 19 self-rated items assessing different aspects of sleep over the past month,
completed by the participant, and represents 7 components. We have adopted the PSQI-6 by choosing
six items from the Arabic version of the PSQI [13]. These six items were items 1 and 3 (habitual sleep
efficiency); 2 (sleep latency); 4 (sleep duration); 5b (sleep disturbances); and 6 (sleep quality). Item
number 1 asks about the bedtime, coded as follows: < 23:00 was given a score of 0, 23:00 to 23:59 was
given a score of 1, 00:00 to 01:59 was given a score of 2, and ≥ 02:00 was given a score of 3. Item
number 2 was about how many minutes it takes to fall asleep, coded as follows: ≤ 15 minutes was given
a score of 0, 16–30 minutes was given a score of 1, 31–60 minutes was given a score of 2, and > 60
minutes was given a score of 3. Item number 3 concerned wake-up time, coded as follows: < 06:00 was
given a score of 0, 6:00 to 06:59 was given a score of 1, 07:00 to 07:59 was given a score of 2, and ≥ 
08:00 was given a score of 3. Item 4 asked how many hours of sleep respondents got, coded as follows:
≥ 7 hours was scored as 0, 6–7 hours as 1, 5–6 hours as 2, and < 5 hours as 3. Item number 5 was about
how many times the respondents had problems leading to trouble sleeping and waking up at night or
early morning, coded as follows: 0 for "Not during the past month", 1 for "Less than once a week", 2 for
"Once or twice a week", and 3 for "Three or more times a week". Item 6 concerned how the respondent
generally assesses their sleep, coded as follows: 0 for "Very good", 1 for "Fairly good", 2 for "Fairly bad",
and 3 for "Very bad". The overall score was calculated by summing the individual item scores. Hence, it
ranged from 0 to 18, with higher scores indicating worse sleep quality.

The questionnaire included three global questions about participants' health: "How do you assess your
general health?" "How do you assess your oral health?" and "How do you assess your psychological
health?" Responses were coded as follows: "very good" = 1, "Fairly good" = 2, "Fairly bad" = 3, and "very
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bad" = 4. For each of these three questions, the overall score ranged from 1 to 4. Higher scores indicate
worse general/oral/psychological health.

Data were input into an Excel file, double-checked, processed, and analysed in IBM SPSS (Version 26).
Variables were presented as frequencies with proportions or means with standard deviations, as
appropriate. We assessed numerical variables for normality using the Kolmogorov-Smirnov test.
Because the distributions were not normal, we analysed the data using non-parametric tests (Mann-
Whitney and Kruskal-Wallis tests) to assess differences in the main outcomes (SFAI TMD, OHIP-5, PSS-4,
and PSQI-6) across grouping factors. For significant Kruskal-Wallis results, we adjusted pairwise
comparison p-values using Bonferroni correction. We also assessed correlations among these
outcomes and with the global health questions using the nonparametric Spearman correlation test. A p-
value of less than 0.05 was considered significant. No overall adjustment for multiple testing was
applied because the analyses were exploratory and hypothesis-generating. We planned to exclude
questionnaires with more than 25% unanswered items. Otherwise, we excluded cases listwise for the
unanswered items.

Results
Details about the study sample are presented in Table 1. A total of 168 students took part in this study,
representing a 54.2% response rate; 53% were female (one student did not report their gender), 25.6%
were in the sixth year, and 60.1% were clinical students. The mean age was 22.06 ± 1.84 years (range: 18
to 27 years). The mean GPA was 4.43 ± 0.52 (range: 2 to 5). Only 4.2% and 19% reported having systemic
diseases and taking medications, respectively. Surprisingly, 4.2% of the participants reported not
brushing their teeth, and 7.1% reported smoking. Up to 11.3%, 33.9%, and 17.3% reported having a dental
prosthesis, having/having had orthodontic treatment, and having undergone surgical treatment,
respectively. Up to 51% and 49% reported their general and oral health, respectively, as "very good," while
25% and 11% reported their psychological health as "very good" and "very poor," respectively. The mean
SFAI TMD score was 16.97 ± 21.93, ranging from 0 to 100. The mean OHI was 7.44 ± 2.98, ranging from 5
to 19. The mean PSS-4 score was 12.02 ± 2.65, ranging from 4 to 16. The mean PSQI-6 score was 6.58 ± 
3.22, ranging from 1 to 15 (Table 2).
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Table 1
Characteristics of the sample (N = 168 unless otherwise indicated)

Factor Categories N %

Gender (N = 167) Males 78 46.7

Females 89 53.3

Study level Second 33 16.9

Third 34 20.2

Fourth 38 22.6

Fifth 20 11.9

Sixth 43 25.6

Clinical stage Pre-clinical 67 39.9

Clinical 101 60.1

Systemic diseases Yes 7 4.2

No 161 95.8

Current drug use Yes 32 19

No 136 81

Tooth brushing (N = 167) Yes 160 95.8

No 7 4.2

Smoking (N = 167) Yes 12 7.2

No 155 92.8

Dental prosthesis Yes 19 11.3

No 149 88.7

Orthodontic treatment Yes 57 33.9

No 111 66.1

Maxillofacial surgery Yes 29 17.3

No 139 82.7

Self-assessment of general health (N = 167) Very good 85 50.9

Good to some extent 73 43.7

Poor to some extent 9 5.4

Very poor 0 0
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Factor Categories N %

Self-assessment of oral health (N = 167) Very good 81 48.5

Good to some extent 81 48.5

Poor to some extent 5 3

Very poor 0 0

Self-assessment of psychological health (N = 167) Very good 42 25.1

Good to some extent 68 40.7

Poor to some extent 39 23.4

Very poor 18 10.8

Age: Mean ± SD (N = 149) 22.06 ± 1.84

GPA; Mean ± SD (N = 88) 4.43 ± 0.52
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Table 2
Means and SDs of the scales used by different variables

Variables Categories SFAI
TMD

OHIP-5 PSS-4 PSQI-6

Overall 16.97 ± 
21.93

7.44 ± 
2.98

12.02 ± 
2.66

6.58 ± 
3.22

Gender (N = 
164/166/166/150)

Males (n = 
76/78/76/71)

14.11 ± 
19.27

7.12 ± 
2.97

11.21 ± 
2.97A

6.3 ± 
3.23

Females (n = 
88/88/89/79)

19.43 ± 
23.94

7.75 ± 
2.98

12.69 ± 
2.12B

6.81 ± 
3.22

Study level (N = 
165/167/167/151)

Second (n = 
33/33/33/30)

12.12 ± 
18.83

7.82 ± 
3.26

13.27 ± 
1.35A

6.37 ± 
2.92AB

Third (n = 
33/33/34/30)

12.12 ± 
12.44

7.24 ± 
2.74

12 ± 
2.62AB

6.5 ± 
3.75AB

Fourth (n = 
37/38/38/37)

17.03 ± 
19.13

8.03 ± 
3.09

12.92 ± 
1.99AB

7.14 ± 
2.79A

Fifth (n = 
19/20/20/19)

36.32 ± 
36.85

6.02 ± 
2.09

9.15 ± 
3.34C

4.05 ± 
2.46B

Sixth (n = 
43/42/42/35)

15.81 ± 
19.67

7.36 ± 
3.12

11.62 ± 
2.58BC

7.63 ± 
3.22A

Clinical stage (N = 
165/167/167/151)

Pre-clinical (n = 
66/67/67/60)

12.12 ± 
15.84

7.52 ± 3 12.63 ± 
2.17A

6.43 ± 
3.33

Clinical (n = 
99/100/100/91)

20.2 ± 
24.74

7.38 ± 
2.98

11.62 ± 
2.88B

6.68 ± 
3.15

Systemic diseases (N = 
165/167/167/151)

Yes (n = 7 each)) 35.71 ± 
39.94

7 ± 4.04 11.71 ± 
4.27

6.86 ± 
3.53

No (n = 
158/160/160/144)

16.14 ± 
20.62

7.46 ± 
2.91

12.04 ± 
2.58

6.57 ± 
3.21

Current drug use (N = 
165/167/167/151)

Yes (n = 31/32/32/29) 21.94 ± 
23.15

7.56 ± 
3.23

12.56 ± 
2.56

7.24 ± 
3.24

No (n = 
134/135/135/124)

15.82 ± 
21.57

7.41 ± 
3.93

11.9 ± 
2.67

6.43 ± 
3.21

Tooth brushing (N = 
164/166/166/151)

Yes (n = 
157/159/159/145)

17.13 ± 
22.28

7.47 ± 
2.87

12.01 ± 
2.69

6.55 ± 
3.25

No (n = 7/7/7/6) 10 ± 10 7.14 ± 
5.24

12.29 ± 
2.14

7.33 ± 
2.5

Mean values with a different single capital-letter superscript differ significantly.
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Variables Categories SFAI
TMD

OHIP-5 PSS-4 PSQI-6

Smoking (N = 
164/166/166/150)

Yes (n = 11/12/12/9) 19.09 ± 
16.4

7.92 ± 
3.9

12.25 ± 
2.34

9.78 ± 
3.63A

No (n = 
153/154/154/141)

16.8 ± 
22.38

7.36 ± 
2.87

12.01 ± 
2.69

6.4 ± 
3.1B

Dental prosthesis (N = 
164/166/166/151)

Yes (n = 19/19/19/16) 21.05 ± 
22.08

8 ± 3.18 11.37 ± 
2.43

5.88 ± 
2.31

No (n = 
146/148/148/135)

16.44 ± 
21.93

7.36 ± 
2.96

12.11 ± 
2.68

6.67 ± 
3.31

Orthodontic treatment (N = 
165/167/167/151)

Yes (n = 55/57/57/52) 18.55 ± 
22.4

7.54 ± 
2.97

12.23 ± 
2.65

6.9 ± 
3.34

No (n = 
110/110/110/99)

16.18 ± 
21.76

7.38 ± 2 11.92 ± 
2.67

6.41 ± 
3.15

Maxillofacial surgery (N = 
165/167/167/151)

Yes (n = 28/29/29/25) 28.93 ± 
29.73A

7.62 ± 
3.18

11.86 ± 
2.84

6.12 ± 
3.06

No (n = 
137/138/138/126)

15.53 ± 
19.21B

7.4 ± 
2.95

12.06 ± 
2.63

6.67 ± 
3.25

Self-assessment of general
health (N = 
165/166/166/150)

Very good (n = 
85/85/84/80)

12.94 ± 
20.29A

6.81 ± 
2.72A

11.46 ± 
2.74A

5.93 ± 
2.98A

Good to some extent
(n = 71/72/73/61)

22.11 ± 
23.29B

8.14 ± 
2B

12.47 ± 
2.54AB

7.2 ± 
3.22B

Poor to some extent
(n = 9 each)

14.44 ± 
23.29AB

8 ± 
4.15AB

13.56 ± 
1.67B

8.89 ± 
3.41B

Very poor (n = 0 each) - - - -

Self-assessment of oral
health (N = 
165/166/166/150)

Very good (n = 
81/81/80/75)

15.31 ± 
23.83

6.49 ± 
2.68A

11.58 ± 
2.9

6.03 ± 
3.31A

Good to some extent
(n = 79/80/81/70)

18.23 ± 
19.46

8.3 ± 
3.05B

12.41 ± 
2.4

7.21 ± 
3.01B

Poor to some extent
(n = 5 each)

24 ± 
28.81

9.4 ± 
1.67B

12.8 ± 
2.66

7.2 ± 
2.86AB

Very poor (n = 0 each) - - - -

Self-assessment of
psychological health (N = 
165/166/166/150)

Very good (n = 
42/42/41/39)

11.9 ± 
19.66

6.26 ± 
2.9A

9.88 ± 
2.98A

5.21 ± 
2.78A

Mean values with a different single capital-letter superscript differ significantly.
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Variables Categories SFAI
TMD

OHIP-5 PSS-4 PSQI-6

Good to some extent
(n = 67/67/68/60)

17.16 ± 
21.51

8.06 ± 
2.87B

12.59 ± 
1.94B

6.57 ± 
2.81AB

Poor to some extent
(n = 38/39/39/34)

22.11 ± 
23.15

7.62 ± 
3.11B

12.67 ± 
2.61B

8.01 ± 
3.37B

Very poor (n = 
18/18/18/17)

17.22 ± 
24.92

7.61 ± 
2.77AB

13.33 ± 
1.64B

7.18 ± 
3.83AB

Mean values with a different single capital-letter superscript differ significantly.

Regarding the TMD classes, 91 students (54.2%) had no TMD, with a mean SFAI TMD score of 2.2 ± 4.16,
ranging from 0 to 10; 58 (34.5%) students had mild TMD, with a mean SFAI TMD score of 25.17 ± 6.82,
ranging from 20 to 40; 6 students (3.6%) had moderate TMD, with a mean SFAI TMD score of 55 ± 5.48,
ranging from 50 to 60; and 10 (6.1%) students had severe TMD, with a mean SFAI TMD score of 81 ± 
11.01, ranging from 70 to 100 (Classes not shown in the tables). No gender- or clinical-wise differences
were found except for the PSS-4 and PSQI-6. PSS-4 was significantly higher among females than males
(12.69 ± 2.12 versus 11.21 ± 2.67; p = 0.001) and among preclinical students than clinical students
(12.63 ± 2.17 versus 11.62 ± 2.88; P = 0.030). Similarly, PSS-4 scores were significantly higher among
second-year students (13.27 ± 1.35) than among students at other levels; fifth-year students scored the
lowest on the PSS-4 (9.15 ± 3.34, P < 0.001). Similarly, fifth-year students scored the lowest on the PSQI-6
(4.05 ± 2.46), significantly lower than sixth- and fourth-year students (7.14 ± 2.79 and 7.63 ± 3.22,
respectively; P = 0.003; Table 2).

Smoking was not associated with differences in the obtained score, except for PSQI-6: those who
reported smoking scored significantly higher than non-smokers (9.78 ± 3.63 versus 6.4 ± 3.1; P = 0.006;
Table 2).

Interestingly, those who reported their general health as "very good" had significantly lower scores in
SFAI TMD (12.94 ± 20.29), OHIP-5 (6.81 ± 2.72), PSS-4 (11.46 ± 2.74) and PQSI6 (5.93 ± 2.98) compared
to other general health categories (P = 0.008. 0.004. 0.009, 0.005, respectively; Table 2).

Those who reported their oral health as "very good" had significantly lower OHIP-5 (6.49 ± 2.68) and
PQSI-6 (6.03 ± 3.31) scores than those in other oral health categories (P < 0.001 and 0.035, respectively;
Table 2).

Similarly, those who reported their psychological health as "very good" had significantly lower scores on
the OHIP-5 (6.26 ± 2.9), PSS-4 (9.88 ± 2.98), and PQSI-6 (5.21 ± 2.78) than those in other psychological
health categories (P < 0.001, < 0.001, and 0.035, respectively; Table 2).

Those who reported having maxillofacial surgery scored significantly higher in SFAI TMD (28.93 ± 29.73)
than those who did not (15.53 ± 19.21; P = 0.022).
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Table 3 presents the correlation matrix among the different factors. The scales were positively
correlated with each other and with self-assessments of general, oral, and psychological health.
Significant correlations ranged from weak (rs = 0.162; P = 0.037) between SFAI TMD and self-
assessment of oral health to moderate (rs= 0.409; P < 0.001) between OHIP-5 and self-assessment of
oral health.

Table 3
Correlations between different assessed scales and the self-assessed own health.

Variables SFAI
TMD
total
score

OHIP-
5
total
score

PSS-
4
total
score

PSQI-
6
total
score

Self-
assessment
of general
health

Self-
assessment
of oral
health

Self-
assessment
of
psychological
health

SFAI TMD
total score

1.000            

OHIP-5 total
score

.397** 1.000          

PSS-4 total
score

.027 .225** 1.000        

PSQI-6 total
score

.248** .250** .293** 1.000      

Self-
assessment
of general
health

.203** .233** .235** .264** 1.000    

Self-
assessment
of oral health

.162* .409** .136 .209* .311** 1.000  

Self-
assessment
of
psychological
health

.139 .205** .385** .281** .365** .152 1.000

**: Correlation is significant at the 0.01 level (2-tailed); *: Correlation is significant at the 0.05 level (2-
tailed)

Discussion
To the best of our knowledge, this is the first study to use four tools assessing four different health
dimensions relevant to different environments and apply them in a dental education setting. The findings
indicate that TMD symptoms, OHRQoL, perceived stress, and sleep quality are intercorrelated. These
outcomes are also intercorrelated with self-rated general, oral, and psychological health. A previous
study assessed three of these four dimensions, namely, TMD, sleep quality, and stress among dental
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students, and reported associations among them, particularly stress with sleep quality and TMD, but not
between sleep quality and TMD [16]. In sum, the dental education environment seems stressful enough
to affect many aspects of students' lives, including sleep, psychological, oral, and general health, which
all seem to feed into one another. Taken together, it may be recommended to understand TMD and/or
OHRQoL among dental students as multidimensional, in which signs and symptoms of TMD and oral
health interact with each other, as well as with sleep, psychological factors, and perceived health.
However, the cross-sectional design limits conclusions regarding temporal or causal relationships. While
students reported their general and oral health as very good or good to some extent, they perceived their
psychological health as less favorable: one-third of students reported their psychological health as poor
or very poor. This is likely because dental education combines academic requirements with clinical
responsibilities and patient-related demands. The less favorable perception of psychological health
compared with general and oral health suggests that psychological well-being may be an important
aspect of dental students' health profile. The most important finding was the moderate correlation
between OHIP-5 and the general question on perceived oral health (rs = 0.409). This finding supports the
validity and reliability of the study findings, as both assess oral health, although OHIP is more specific
and more comprehensive. A similar correlation (rs = 0.44) was found between the two outcomes in a
large Yemeni sample in a study that developed and validated the Arabic version of the OHIP-5 [4].
Another prominent finding was the significant positive correlation between the SFAI-TMD and OHIP-5 (rs

= 0.397). This finding aligns with growing evidence that TMD extends beyond localized
temporomandibular signs and symptoms and may affect broader physical, functional, and psychosocial
well-being [7, 17]. A recent study of Chinese young adults reported that global TMD severity was
moderately correlated with OHRQoL and was an important determinant of poorer OHRQoL [18]. Another
community-based study involving 1,327 participants found that more TMD signs and symptoms were
associated with higher scores of OHRQoL; the association was particularly pronounced when more than
three typical TMD symptoms were present [19], strongly supporting the present observation that TMD
symptoms are associated with students' perceptions of their oral health and daily quality of life. The
magnitude of the correlation observed (rs = 0.397) seems clinically meaningful, while still consistent with
the multifactorial nature of OHRQoL, which is influenced by multiple oral and psychosocial conditions.
That said, TMD would not necessarily account for most of the variance in OHIP-5 scores; nevertheless,
the association indicates that TMD symptoms are an important component of dental students' overall
oral health experience. This argument is also supported by recent work, which demonstrated that TMD
symptom dimensions, particularly TMD severity, incorporating symptom duration, frequency, intensity,
and interference, were the main determinant of low OHRQoL in Chinese young adults [20]. This may help
explain why even relatively young individuals, such as the students in the present study, can experience
measurable effects of TMD on quality of life.

A second important finding was the significant positive correlation between SFAI TMD and PSQI-6,
although weak (rs = 0.248). This finding is consistent with recent evidence indicating a close relationship
between TMD and sleep disturbances. A recent umbrella review concluded that pain associated with
TMD affects sleep quality, highlighting the potentially bidirectional relationship between TMD and sleep
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disorders [21]. Another recent study found that poorer daily sleep quality increased the likelihood of
within-day exacerbations of TMD pain, rather than merely being a consequence of pain, underscoring the
importance of addressing patients' sleep quality and psychological states in the management of painful
TMD [22]. It may be a bidirectional link in which TMD-related pain, muscle discomfort, and/or functional
limitation interfere with sleep initiation and/or maintenance, while inadequate sleep increases pain
sensitivity, reduces coping ability, and heightens awareness of musculoskeletal symptoms. Mounting
evidence from longitudinal research reported an association between poor sleep quality and TMD onset,
in addition to other factors such as female sex, psychological symptoms, perceived stress, and other
comorbidities [23]. However, because the study is cross-sectional, this correlation should be interpreted
as an association, not causation. Follow-up studies among dental students would help determine
whether changes in sleep quality precede changes in TMD symptoms, particularly during periods of
increased academic or clinical demand. Contrastingly, the correlation between TMD and perceived stress
was not statistically significant (rs = 0.027). This is an important and even unanticipated finding.
Typically, psychological stress is frequently reported as a potential contributor to TMD. Rather, it
suggests that the association between these outcomes may be more complex than a simple direct
association. A recent systematic review of cohort studies concluded that perceived stress, among other
factors, is a potential risk factor for TMD, underscoring that TMD is multifactorial and highlighting the
need for standardized methodologies [23]. Another recent study showed that TMD severity was
significantly associated with psychological distress, even though the strength of this association varied
according to the TMD symptom dimensions examined [18]. The following argument can explain the
discrepancy between our finding and studies reporting an association between psychological factors
and TMD. First, the PSS-4 specifically assesses perceived stress; hence, it may not capture the broader
psychological processes involved in TMD. In fact, perceived stress is not equivalent to anxiety,
depression, catastrophizing, or other psychological distress dimensions. Second, sleep disturbance or
oral health behaviors may mediate the association between stress and TMD rather than it occurring
directly. Our findings support this: perceived stress was significantly correlated with OHIP-5 (rs = 0.225),
PSQI-6 (rs = 0.293), self-assessment of oral health (rs = 0.233), and self-assessment of psychological

health (rs = 0.385), underscoring that perceived stress is related to both OHRQoL, sleep quality, and
general and psychological health, even in the absence of a significant direct correlation with TMD. Third,
the study sample, dental students, is a relatively homogeneous young population unlike clinical TMD
populations in symptom severity, chronicity, and psychological characteristics. Overall, this finding
suggests that stress may contribute to dental students' broader health experience without necessarily
being reflected in their TMD scores. The significant positive association between PSS-4 and self-
assessment of psychological health (rs = 0.385) further strengthens the validity of the tools used. The
significant correlations among OHIP-5, PSS-4, PSQI-6, self-assessment of oral health, and self-
assessment of psychological health provide additional evidence for an interconnected pattern, reflecting
the cumulative effect of several interconnected experiences. That said, students who experience stress
and sleep difficulties may perceive oral symptoms as more burdensome or may experience greater
functional and psychosocial consequences from otherwise similar oral conditions. The inverse is true.
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Because of the cross-sectional design, the direction of these correlations cannot be determined,
highlighting considering oral health, sleep, and psychological well-being together.

Although female students scored higher than males on all tools, the significant difference was limited to
PSS-4 (12.69 ± 2.12 versus 11.21 ± 2.97; P < 0.05). Evidence suggests males have higher coping capacity
than females, leading them to perceive stress as much lower than females do [24]. Acartürk (2023)
reported gender-related differences in the dental context not only in perceived stress but also in other
psychological responses, such as dental anxiety, which may help frame the relationship between gender
and psychological experiences in the dental setting within a broader framework [25]. Interestingly,
second-year students had the highest PSS-4 score, while fifth-year students had the lowest. This finding
was further supported by significantly higher PSS-4 scores among students in the preclinical stage than
among students in the clinical stage. This suggests that enrolment in a new environment is stressful,
while stress eases as students become accustomed to it [26]. Another study by Acartürk (2023) reported
similar results, indicating that preclinical practical courses and the process of acquiring new
professional skills may constitute additional sources of stress for students [27]. However, we reported
the opposite in our previous 5-year follow-up study of dental students across their program journey, in
which perceived stress among dental students is notably high and increases progressively throughout
the academic years, peaking during the clinical stage [28]. Furthermore, our findings contradict a recent
study that reported higher stress and TMD among clinical students [29].

The strongest pattern across several outcomes involved self-rated health. Students who rated their
general health as very good generally showed significantly lower (favourable) scores on the SFAI TMD,
OHIP-5, PSS-4, and PSQI-6. Similarly, students who rated their oral health as very good showed
significantly lower (favourable) scores on the OHIP-5 and PSQI-6, and students who rated their
psychological health as very good showed significantly lower (favourable) scores on the OHIP-5, PSS-4,
and PSQI-6. The correlation analyses support these subgroup findings. These general single-question
items are used for convergent validity in questionnaire development [4], further supporting the validity of
the findings. In sum, these findings may indicate that students' subjective perceptions of their health
correspond reasonably well with standardized assessments of oral health impact, TMD-related
symptoms, perceived stress, and sleep quality.

Students who reported having had oral and maxillofacial surgery scored higher on the SFAI TMD (28.93 
± 29.73) than those who did not (15.53 ± 19.21). Notably, most, if not all, respondents had third molar
surgery. Evidence exists regarding the development of TMD after third molar surgery [30].

Smokers scored higher on the PSQI-6 (9.78 ± 3.63) than non-smokers (6.40 ± 3.10; P < 0.05), reflecting
poorer sleep quality. Evidence supporting this notion does exist, ascribing it to nicotine's stimulant
effects on the central nervous system. This increases physiological arousal, which in turn interferes with
the normal sleep process and likely causes prolonged sleep latency, more frequent nocturnal
awakenings, and reduced overall sleep quality [31, 32].
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According to the study findings, dental education is stressful and burdens enrolled students, highlighting
the importance of assessing dental student health, including brief screening for TMD symptoms,
OHRQoL, perceived stress, and sleep problems, particularly among students reporting poorer oral or
general health. This doesn't necessarily imply that all students with stress or poor sleep have TMD or
poor oral health. Instead, it would help identify students who may benefit from further assessment.
Because oral health, TMD, sleep quality, and perceived stress can coexist, management strategies that
consider pain, function, sleep, psychological well-being, and quality of life may be more appropriate than
approaches that focus exclusively on one condition.

A major strength of the current study is that it is the first of its kind to simultaneously evaluate TMD,
perceived stress, sleep quality, and OHRQoL using standardized tools, allowing examination of
relationships among distinct but interconnected health domains. However, we must acknowledge
several limitations. The study used a cross-sectional design; hence, determining causality or temporal
direction is not practical. The small sample size, although representing a 54.2% response rate, may limit
the results' generalizability. The 45.8% non-response was due to students not being available on the days
of data collection, incomplete questionnaires (more than 25% of the items), or refusal to participate.
Recall bias is another limitation, as it cannot be ruled out because several outcomes were self-reported.
Another limitation is that some subgroups are small, including students with systemic disease and
smokers, limiting the strength of subgroup comparisons. A further limitation is that because the study
was conducted at a single dental school, generalizability to dental students at other universities or to
young adults in the wider population is limited. In addition, because the analyses were primarily bivariate,
residual confounding cannot be excluded. Furthermore, no overall adjustment for multiple testing was
applied because the analyses were exploratory and hypothesis-generating. Therefore, future large-scale,
more robust studies using multivariable models and P-value adjustment would help determine whether
the observed relationships between TMD, sleep, stress, and OHRQoL remain significant after adjustment
for demographic, behavioural, and clinical factors.

Conclusion
Given the limitations of the present study, temporomandibular disorders, OHRQoL, perceived stress, and
sleep quality are interconnected with each other and with self-assessed general, oral, and psychological
health. Among these outcomes, PSS-4 varies by gender, study level, and clinical stage; PSQI-6 varies by
smoking; and SFAI TMD varies by history of oral and maxillofacial surgery.
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