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Abstract 

Background: Temporomandibular disorders (TMD) represent a significant health concern among adolescents, 
potentially impacting quality of life and daily functioning. Sleep quality has emerged as a modifiable factor that may 
influence musculoskeletal pain conditions, yet its relationship with temporomandibular symptoms in the 
adolescent population remains underexplored. Methods: A cross-sectional study was conducted among 472 
adolescents (mean age: 15.0 ± 1.7 years; 52.8% female) enrolled in secondary schools. Sleep quality was assessed 
using the Pittsburgh Sleep Quality Index (PSQI), while temporomandibular symptoms were evaluated using the 
Fonseca Anamnestic Index (FAI). Demographic and behavioral variables were collected through a structured 
questionnaire. Statistical analyses included descriptive statistics, chi-square tests, Pearson correlation coefficients, 
and multiple logistic regression. Results: Poor sleep quality (PSQI > 5) was observed in 40.3% of participants, while 
35.6% presented with at least mild TMD symptoms. A significant positive correlation was found between PSQI 
scores and FAI scores (r = 0.376, p < 0.001). Adolescents with poor sleep quality demonstrated 2.48 times higher 
odds of presenting TMD symptoms compared to good sleepers (95% CI: 1.69-3.64, p < 0.001). Female sex, excessive 
screen time, and psychological stress were identified as additional significant predictors. Conclusion: Poor sleep 
quality is significantly associated with increased temporomandibular symptoms in adolescents. These findings 
suggest that sleep assessment should be incorporated into the clinical evaluation of adolescents presenting with 
TMD symptoms, and sleep hygiene interventions may serve as an adjunctive therapeutic strategy.  

Keywords: temporomandibular disorders; sleep quality; adolescents; Pittsburgh Sleep Quality Index; 
Fonseca Anamnestic Index; orofacial pain. 

 

1. Introduction 
Temporomandibular disorders (TMD) constitute a heterogeneous group of musculoskeletal and neuromuscular 
conditions affecting the temporomandibular joint, masticatory muscles, and associated structures [1]. These conditions 
represent one of the most prevalent forms of chronic orofacial pain, characterized by symptoms including pain in the 
masticatory muscles and temporomandibular joint region, limitations in mandibular movement, and joint sounds during 
function [2]. The etiology of TMD is recognized as multifactorial, involving biomechanical, psychological, and 
neurobiological factors that interact in complex ways to influence disease onset and progression [3]. 

While traditionally considered a condition predominantly affecting adults, recent epidemiological evidence indicates 
that TMD symptoms are notably prevalent among adolescent populations [4]. Studies have reported prevalence rates 
ranging from 16% to 68% in children and adolescents, depending on the diagnostic criteria employed and the population 
studied [5]. The adolescent period represents a critical developmental phase during which biological, psychological, and 
social changes may predispose individuals to various health conditions, including musculoskeletal disorders [6]. 
Understanding the factors associated with TMD in this age group is essential for developing targeted preventive and 
therapeutic interventions. 

Sleep quality has emerged as a significant factor in the pathophysiology and clinical expression of chronic pain conditions 
[7]. The bidirectional relationship between sleep and pain has been extensively documented, with poor sleep quality 
contributing to enhanced pain sensitivity and chronic pain conditions conversely disrupting sleep architecture [8]. 
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Neurobiological research has elucidated shared pathways involving central sensitization, hypothalamic-pituitary-
adrenal axis dysregulation, and altered inflammatory responses that may mediate this relationship [9]. 

Adolescence is characterized by significant changes in sleep patterns, including a biological shift toward delayed sleep 
phase and reduced total sleep time [10]. Contemporary factors such as increased academic demands, extensive screen 
time, and social media use have further exacerbated sleep disturbances in this population [11]. The National Sleep 
Foundation recommends 8-10 hours of sleep for adolescents; however, studies consistently demonstrate that a 
substantial proportion of adolescents fail to meet these recommendations [12]. 

The Pittsburgh Sleep Quality Index (PSQI) is a widely validated instrument for assessing sleep quality across various 
populations, including adolescents [13]. Similarly, the Fonseca Anamnestic Index (FAI) provides a reliable and practical 
screening tool for TMD symptoms, particularly suitable for epidemiological studies in younger populations [14]. The 
application of these validated instruments enables standardized assessment and facilitates comparisons across studies. 

While several studies have examined the relationship between sleep and TMD in adult populations, research specifically 
investigating this association in adolescents remains limited [15]. The unique developmental characteristics of 
adolescence, including ongoing physical maturation and heightened vulnerability to environmental stressors, suggest 
that the sleep-TMD relationship may manifest differently in this age group compared to adults [16]. Furthermore, 
identifying modifiable risk factors such as sleep quality could inform the development of non-pharmacological 
interventions appropriate for the adolescent population. 

The aim of this study was to investigate the relationship between sleep quality and temporomandibular symptoms 
among adolescents aged 12-18 years, while controlling for potential confounding variables including sex, age, 
psychological stress, and lifestyle factors. We hypothesized that poor sleep quality would be significantly associated 
with increased prevalence and severity of temporomandibular symptoms in this population. 

2. Materials and Methods 

2.1 Study Design and Setting 
This cross-sectional observational study was conducted between September 2023 and February 2024 in four public 
secondary schools located in an urban area. 

2.2 Sample Size Calculation 
Sample size was calculated using G*Power software (version 3.1.9.7). Based on previous literature reporting correlations 
between sleep quality and musculoskeletal symptoms, an effect size of 0.15, alpha level of 0.05, and power of 0.90 were 
established. Considering a 15% non-response rate, a minimum sample size of 450 participants was determined 
necessary. 

2.3 Participants 
The study population consisted of adolescents aged 12-18 years enrolled in grades 7 through 12. A stratified random 
sampling method was employed, with stratification by grade level to ensure representative distribution across age 
groups. 

Inclusion Criteria 

1. Age between 12 and 18 years at the time of assessment 
2. Regular enrollment in participating schools 
3. Provision of informed consent from parent/guardian and assent from participant 

Exclusion Criteria 

1. History of facial trauma within the previous 12 months 
2. Diagnosed systemic rheumatic or musculoskeletal disease 
3. Current orthodontic treatment with fixed appliances 
4. Diagnosed sleep disorders (e.g., obstructive sleep apnea, narcolepsy) 
5. Chronic use of medications affecting sleep or pain perception 
6. Cognitive or developmental disabilities precluding questionnaire completion 

2.4 Data Collection Instruments 
Demographic and Behavioral Questionnaire: A structured questionnaire collected information on age, sex, body mass 
index (BMI), screen time, physical activity, caffeine consumption, and self-reported psychological stress levels. 



424 
 

424 
 

Adolescencia e Saude, vol. 21, No. 1s, p.422-430 

Pittsburgh Sleep Quality Index (PSQI): Sleep quality was assessed using the validated version of the PSQI. This 19-item 
self-report questionnaire evaluates seven components: subjective sleep quality, sleep latency, sleep duration, habitual 
sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. Component scores range 
from 0 to 3, yielding a global score ranging from 0 to 21, with higher scores indicating poorer sleep quality. A global PSQI 
score greater than 5 was used to classify participants as poor sleepers. 

Fonseca Anamnestic Index (FAI): TMD symptoms were evaluated using the FAI, a validated 10-item questionnaire 
assessing symptoms including jaw pain, headache, neck pain, jaw clicking, clenching/grinding habits, malocclusion 
perception, and emotional stress. Each item is scored as 0 (no), 5 (sometimes), or 10 (yes), yielding total scores ranging 
from 0 to 100. Classification follows established criteria: no TMD (0-15), mild TMD (20-40), moderate TMD (45-65), and 
severe TMD (70-100). 

Psychological Stress Assessment: Self-perceived stress was evaluated using the Perceived Stress Scale-10 (PSS-10), with 
scores categorized as low (0-13), moderate (14-26), or high (27-40) stress. 

2.5 Procedures 
Data collection was conducted during regular school hours in designated quiet classrooms. Trained research assistants 
provided standardized instructions and supervised questionnaire completion. Participants completed all questionnaires 
independently, with research assistants available to clarify questions. The average time for questionnaire completion 
was approximately 20 minutes. 

2.6 Statistical Analysis 
Statistical analyses were performed using IBM SPSS Statistics version 27.0 (IBM Corporation, Armonk, NY, USA). 
Normality of continuous variables was assessed using the Shapiro-Wilk test. Descriptive statistics were expressed as 
mean ± standard deviation (SD) for continuous variables and frequencies (percentages) for categorical variables. 

Comparisons between groups were performed using independent samples t-tests or Mann-Whitney U tests for 
continuous variables and chi-square tests for categorical variables. Pearson correlation coefficients were calculated to 
assess relationships between continuous variables. Multiple logistic regression analysis was conducted to identify 
independent predictors of TMD symptoms, with adjustment for potential confounders. Variables with p < 0.20 in 
univariate analyses were included in the multivariate model. Odds ratios (OR) with 95% confidence intervals (CI) were 
calculated. Statistical significance was set at p < 0.05 for all analyses. 

3. Results 

3.1 Sample Characteristics 
A total of 505 adolescents were initially approached, of whom 472 met inclusion criteria and provided complete data 
(response rate: 93.5%). The sample comprised 249 females (52.8%) and 223 males (47.2%), with a mean age of 15.0 ± 
1.7 years. The demographic and behavioral characteristics of participants are presented in Table 1. 

Table 1: Demographic and Behavioral Characteristics of Study Participants (N = 472) 

Variable n (%) or Mean ± SD 

Age (years) 15.0 ± 1.7 

Sex  

Female 249 (52.8%) 

Male 223 (47.2%) 

BMI (kg/m²) 21.6 ± 3.4 

BMI Category  

Underweight 39 (8.3%) 

Normal weight 315 (66.7%) 

Overweight 84 (17.8%) 

Obese 34 (7.2%) 

Screen time (hours/day) 5.4 ± 2.2 
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Variable n (%) or Mean ± SD 

< 2 hours 55 (11.7%) 

2-4 hours 142 (30.1%) 

> 4 hours 275 (58.3%) 

Physical activity  

≥ 3 times/week 201 (42.6%) 

1-2 times/week 159 (33.7%) 

Sedentary 112 (23.7%) 

Caffeine consumption  

None 165 (35.0%) 

1-2 cups/day 230 (48.7%) 

≥ 3 cups/day 77 (16.3%) 

Perceived stress (PSS-10) 17.9 ± 6.8 

Low stress 151 (32.0%) 

Moderate stress 255 (54.0%) 

High stress 66 (14.0%) 

BMI: Body Mass Index; PSS-10: Perceived Stress Scale-10; SD: Standard Deviation 

3.2 Sleep Quality Assessment 
The mean global PSQI score was 5.9 ± 3.2 (range: 0-17). Poor sleep quality (PSQI > 5) was identified in 190 participants 
(40.3%), while 282 participants (59.7%) were classified as good sleepers. The mean sleep duration was 7.0 ± 1.2 hours 
per night, with 256 participants (54.2%) reporting less than 8 hours of sleep. Females demonstrated significantly higher 
PSQI scores compared to males (6.4 ± 3.3 vs. 5.3 ± 2.9, p < 0.001). 

3.3 Temporomandibular Symptoms Assessment 
The mean FAI score was 22.9 ± 18.7 (range: 0-80). TMD symptoms classification revealed: no TMD in 304 participants 
(64.4%), mild TMD in 109 (23.1%), moderate TMD in 45 (9.5%), and severe TMD in 14 (3.0%). Overall, 168 participants 
(35.6%) presented with at least mild TMD symptoms. Females showed significantly higher FAI scores compared to males 
(26.0 ± 19.6 vs. 19.5 ± 16.9, p < 0.001). 

3.4 Association Between Sleep Quality and TMD Symptoms 
A significant positive correlation was observed between PSQI global scores and FAI scores (r = 0.376, p < 0.001). Among 
participants with poor sleep quality, 54.7% (104/190) presented TMD symptoms compared to 22.7% (64/282) among 
good sleepers (χ² = 50.84, p < 0.001). Comparison of sleep quality parameters between participants with and without 
TMD symptoms is presented in Table 2. 

Table 2: Comparison of Sleep Quality Parameters Between Adolescents With and Without TMD Symptoms 

Variable 
Without TMD 

(n=304) 
With TMD (n=168) p-value 

PSQI Global Score 4.7 ± 2.7 8.1 ± 3.0 < 0.001* 

PSQI Components    

Subjective sleep 
quality 

0.68 ± 0.64 1.27 ± 0.79 < 0.001* 

Sleep latency 0.84 ± 0.86 1.43 ± 0.91 < 0.001* 

Sleep duration 0.88 ± 0.83 1.22 ± 0.88 < 0.001* 

Sleep efficiency 0.44 ± 0.68 0.73 ± 0.84 < 0.001* 
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Variable 
Without TMD 

(n=304) 
With TMD (n=168) p-value 

Sleep disturbances 0.98 ± 0.55 1.39 ± 0.62 < 0.001* 

Use of sleep 
medication 

0.10 ± 0.36 0.24 ± 0.57 0.004* 

Daytime dysfunction 0.78 ± 0.72 1.35 ± 0.78 < 0.001* 

Sleep duration 
(hours) 

7.3 ± 1.1 6.4 ± 1.2 < 0.001* 

Poor sleep quality 
(PSQI > 5) 

86 (28.3%) 104 (61.9%) < 0.001† 

Sleep duration < 8 
hours 

146 (48.0%) 110 (65.5%) < 0.001† 

PSQI: Pittsburgh Sleep Quality Index; TMD: Temporomandibular Disorders *Independent samples t-test; †Chi-square 
test Values expressed as mean ± SD or n (%) 

3.5 Predictors of TMD Symptoms 
Multiple logistic regression analysis identified several independent predictors of TMD symptoms. The results are 
presented in Table 3. Poor sleep quality remained a significant predictor after adjusting for demographic and behavioral 
variables (adjusted OR = 2.48, 95% CI: 1.69-3.64, p < 0.001). Female sex, high perceived stress, and excessive screen 
time were also identified as significant independent predictors. 

Table 3: Multiple Logistic Regression Analysis of Factors Associated with TMD Symptoms 

Variable Crude OR (95% CI) 
Adjusted OR (95% 

CI) 
p-value 

Poor sleep 
quality (PSQI > 5) 

4.12 (2.78-6.11) 2.48 (1.69-3.64) < 0.001 

Sex (Female vs. 
Male) 

1.98 (1.35-2.90) 1.71 (1.13-2.58) 0.011 

Age (per year 
increase) 

1.06 (0.94-1.19) 1.03 (0.90-1.17) 0.675 

Perceived stress    

Low (reference) 1.00 1.00 - 

Moderate 1.73 (1.07-2.79) 1.41 (0.84-2.35) 0.192 

High 4.08 (2.20-7.55) 2.57 (1.31-5.03) 0.006 

Screen time    

< 2 hours 
(reference) 

1.00 1.00 - 

2-4 hours 1.31 (0.67-2.58) 1.18 (0.58-2.40) 0.645 

> 4 hours 2.25 (1.20-4.22) 1.84 (1.02-3.32) 0.043 

Physical activity    

≥ 3 times/week 
(reference) 

1.00 1.00 - 

1-2 times/week 1.19 (0.78-1.82) 1.12 (0.72-1.76) 0.616 

Sedentary 1.51 (0.95-2.42) 1.26 (0.75-2.12) 0.382 

BMI category    
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Variable Crude OR (95% CI) 
Adjusted OR (95% 

CI) 
p-value 

Normal weight 
(reference) 

1.00 1.00 - 

Underweight 1.09 (0.53-2.24) 1.05 (0.49-2.23) 0.903 

Overweight 1.22 (0.74-2.02) 1.10 (0.64-1.88) 0.736 

Obese 1.43 (0.70-2.91) 1.24 (0.58-2.64) 0.578 

Caffeine 
consumption (≥ 

3 cups/day) 
1.48 (0.88-2.50) 1.16 (0.66-2.04) 0.607 

OR: Odds Ratio; CI: Confidence Interval; PSQI: Pittsburgh Sleep Quality Index; BMI: Body Mass Index Model adjusted 
for all variables listed; Hosmer-Lemeshow test: p = 0.721; Nagelkerke R² = 0.261 

4. Discussion 
The present study provides evidence of a significant association between sleep quality and temporomandibular 
symptoms among adolescents, contributing to the growing body of literature on the sleep-pain relationship in younger 
populations. Our findings revealed that 40.3% of adolescents demonstrated poor sleep quality and 35.6% presented 
with TMD symptoms, with a moderate positive correlation observed between these conditions. 

The prevalence of poor sleep quality in our sample aligns with previous studies investigating adolescent sleep patterns. 
Research has consistently demonstrated that a substantial proportion of adolescents experience inadequate sleep, with 
biological, behavioral, and environmental factors contributing to this phenomenon [17]. The biological tendency toward 
delayed circadian phase during adolescence, combined with early school start times and increased evening exposure to 
electronic devices, creates conditions conducive to chronic sleep insufficiency [18]. 

The prevalence of TMD symptoms observed in this study (35.6%) is consistent with findings from other epidemiological 
investigations of adolescent populations. A systematic review examining TMD prevalence in children and adolescents 
reported rates ranging from 16% to 68%, with variations attributable to differences in diagnostic criteria and assessment 
methods [19]. Our use of the Fonseca Anamnestic Index, a validated screening instrument, facilitated identification of 
symptomatic individuals while acknowledging that clinical examination would be required for definitive diagnosis. 

The significant correlation between PSQI and FAI scores (r = 0.376) and the substantially elevated odds of TMD 
symptoms among poor sleepers (OR = 2.48) underscore the clinical relevance of this association. These findings are 
consistent with research in adult populations demonstrating links between sleep disturbances and temporomandibular 
pain [20]. Mechanistically, the relationship between sleep and pain is understood to be bidirectional, with experimental 
sleep deprivation studies demonstrating increased pain sensitivity and clinical investigations showing that pain 
conditions disrupt sleep architecture [21]. 

Several pathophysiological mechanisms may underlie the observed association. Sleep deprivation has been shown to 
enhance central sensitization, a phenomenon characterized by amplified nociceptive processing within the central 
nervous system that contributes to chronic pain conditions including TMD [22]. Additionally, poor sleep quality is 
associated with elevated inflammatory markers and dysregulation of the hypothalamic-pituitary-adrenal axis, both of 
which may contribute to musculoskeletal pain [23]. The trigeminal system, which mediates orofacial pain, may be 
particularly susceptible to sleep-related modulation of nociceptive processing. 

The finding that females demonstrated both poorer sleep quality and higher TMD symptom prevalence is consistent 
with established literature documenting sex differences in both domains [24]. Hormonal factors, including estrogen's 
influence on pain processing and sleep regulation, may partially explain these differences. Additionally, psychosocial 
factors and differential stress reactivity between sexes may contribute to the observed disparities [25]. 

Psychological stress emerged as a significant independent predictor of TMD symptoms in our study, which aligns with 
the biopsychosocial model of TMD etiology. The adolescent period is characterized by heightened emotional reactivity 
and ongoing development of stress regulation capacities, potentially increasing vulnerability to stress-related health 
outcomes [26]. The relationship between stress, sleep, and pain likely involves complex reciprocal interactions, with 
each factor capable of exacerbating the others. 
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The association between excessive screen time and TMD symptoms observed in our study warrants attention given 
contemporary adolescent media consumption patterns. Prolonged device use may contribute to TMD symptoms 
through multiple mechanisms, including sustained postural strain, reduced physical activity, and disruption of sleep 
through evening light exposure and psychological arousal [27]. Additionally, the association between screen time and 
TMD may be partially mediated by its impact on sleep quality, as electronic device use before bedtime has been 
consistently linked to poor sleep outcomes in adolescents [28]. 

Our findings have several clinical implications. First, the assessment of sleep quality should be incorporated into the 
clinical evaluation of adolescents presenting with TMD symptoms. The PSQI or simplified screening questions can 
facilitate identification of sleep disturbances that may contribute to symptom persistence. Second, sleep hygiene 
education and behavioral interventions targeting sleep quality may serve as valuable adjunctive therapeutic strategies 
for adolescents with TMD. Such interventions are generally safe, cost-effective, and may provide benefits beyond TMD 
symptom reduction [29]. 

From a public health perspective, our findings support the importance of promoting adequate sleep among adolescents 
as a component of general health promotion. School-based interventions addressing sleep hygiene, screen time 
limitations, and stress management may yield benefits for both sleep quality and musculoskeletal health outcomes [30]. 
Additionally, consideration of school start times and their impact on adolescent sleep represents an important policy 
consideration. 

Several limitations of this study should be acknowledged. The cross-sectional design precludes determination of causal 
relationships between sleep quality and TMD symptoms. Longitudinal studies are needed to elucidate temporal 
relationships and potential bidirectional effects. Additionally, all assessments were based on self-report questionnaires, 
which may be subject to recall bias and social desirability effects. Objective measures of sleep, such as actigraphy or 
polysomnography, would provide more precise characterization of sleep parameters. Furthermore, TMD assessment 
was limited to a screening questionnaire without clinical examination, potentially leading to misclassification of some 
participants. Finally, the study sample was drawn from an urban setting, limiting generalizability to rural populations or 
different cultural contexts. 

Future research should employ longitudinal designs to investigate the temporal relationship between sleep quality and 
TMD symptom development. Intervention studies examining whether sleep improvement leads to reduction in TMD 
symptoms would provide valuable evidence regarding the causal nature of this relationship. Additionally, investigation 
of potential mediating mechanisms, including inflammatory markers, stress hormones, and central sensitization indices, 
would enhance understanding of the pathophysiological pathways linking sleep and TMD. 

5. Conclusion 
This study demonstrates a significant association between poor sleep quality and temporomandibular symptoms among 
adolescents. Approximately 40% of adolescents exhibited poor sleep quality, and those with sleep disturbances showed 
about 2.5-fold increased odds of presenting TMD symptoms compared to good sleepers. Female sex, psychological 
stress, and excessive screen time were identified as additional significant predictors of TMD symptoms. 

These findings highlight the importance of considering sleep quality in the comprehensive assessment and management 
of adolescents with temporomandibular symptoms. Integration of sleep evaluation into clinical practice may facilitate 
identification of modifiable factors contributing to symptom persistence. Furthermore, sleep hygiene interventions and 
behavioral strategies targeting sleep improvement may represent valuable adjunctive therapeutic approaches for 
adolescents with TMD. 

Public health initiatives promoting healthy sleep behaviors among adolescents may contribute to prevention and 
management of TMD symptoms, alongside broader benefits for physical and mental health. Future longitudinal and 
interventional studies are warranted to further elucidate the causal nature of the sleep-TMD relationship and to 
evaluate the effectiveness of sleep-focused interventions in improving TMD outcomes. 
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