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Temporomandibular disorder (TMD) represents 
a collective term embracing a number of clini-

cal problems that involve masticatory muscles, the 
temporomandibular joint, or both.1 The etiology of 
these disorders continues to be a point of contro-
versy.2 Reported data suggest that TMD is a chronic 
pain condition that shares many features with other 
chronic pain conditions, such as headaches, back 
pain, and irritable bowel syndrome.3,4 It has been 
stated that depression and somatization have been 
heavily implicated in TMD.5,6 In one longitudinal 
treatment outcome study, sleep disorders were also 
implicated as perpetuating factors in nonresponding 
TMD patients.2,7–10 Consequently, neuropsychologic 

assessment in TMD studies has received increased 
attention, and the multifactorial etiology of TMD and 
the complete examination of all physical, emotional, 
and behavioral factors involved in the disease are in-
creasingly emphasized.11

The comparison of psychologic variables and sleep 
quality in patients with myofascial pain (MFP) and 
temporomandibular joint pain has been reported in 
several studies,2,8–12 but the psychologic profiles of 
patients with different TMD subgroups were seldom 
reported, and sleep quality has not yet been com-
pared in TMD subgroups. 

The objective of this research was to identify differ-
ences in sleep quality and psychologic characteristics 
between patients with MFP and disc displacement 
(DD).

Materials and Methods

One hundred thirty patients (81 women, 49 men; 
mean ages: 30.0 and 31.0 years, respectively; age 
range: 19 to 45 years) with TMD and 64 control sub-
jects (32 women, 32 men; mean ages: 27.2 and 27.5 
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Purpose: The aim of this research was to compare the differences between patients 
with myofascial pain and disc displacement and asymptomatic individuals based on 
aspects of psychologic status and sleep quality. Materials and Methods: One hundred 
thirty patients (81 women, 49 men; mean ages: 30.0 and 31.0 years, respectively) with 
temporomandibular disorder were selected, and 64 control subjects (32 women, 32 
men; mean ages: 27.2 and 27.5 years, respectively) were included in the investigation 
over a period of 1 year. Clinical diagnosis of 65 patients with myofascial pain and 
65 patients with disc displacement with or without limitation and joint pain was 
determined according to the Research Diagnostic Criteria for Temporomandibular 
Disorders. The Pittsburgh Sleep Quality Index (PSQI) was used to evaluate sleep 
quality. Psychologic status was assessed using Symptom Checklist-90-Revised 
(SCL-90-R). Chi-square, Kolmogorov-Smirnov, one-way analysis of variance, and 
Tukey Honestly Significant Difference post hoc multiple comparison or Tamhane T2 
tests were used for statistical analysis. Results: There was a significant difference 
between patients with myofascial pain and disc displacement regarding somatization 
and paranoid ideation. No statistically significant difference was found between 
patients with disc displacements and controls in all dimensions of the SCL-90-R. 
Total score for the PSQI was statistically significantly different between patients with 
myofascial pain and controls; no significant differences were found between patients 
with disc displacement and those with myofascial pain or controls regarding the PSQI. 
Conclusion: To manage patients with myofascial pain, psychologic assessments 
including sleep quality should be considered. Int J Prosthodont 2012;25:348–352.
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years, respectively) were included in this investigation 
over a period of 1 year. 

The groups were formed by consecutive patients 
with complaints of orofacial pain (patient groups) and 
individuals without acute or chronic pain complaints 
of the orofacial region (control group). Controls 
were selected from patients attending dental check-
ups and receiving dental restorative procedures at 
the Faculty of Dentistry, Selcuk University, Konya, 
Turkey.13 The 65 patients with MFP and 65 patients 
with DD with or without limitations were determined 
according to the Research Diagnostic Criteria for 
Temporomandibular Disorders. Of the 65 patients 
with DD, 31 had intra-articulary pain in at least one 
joint and 34 had no pain in any joint. The severity and 
longevity of MFP and intra-articulary pain were not 
assessed in this study. 

Patients with acute muscle spasms, myositis, poly-
arthritis, and acute traumatic injuries were excluded 
from the study. In addition, medical and/or dental 
emergencies, metabolic diseases, neurologic dis-
orders, vascular diseases, neoplasia, history of psy-
chiatric disorders, and treatments such as physical 
therapy and acupuncture were also excluding factors. 
Patients taking medications such as analgesics and 
anti-inflammatories, muscle relaxants, anticonvul-
sants, and antidepressants that could affect the cen-
tral nervous system were excluded. Finally, patients 
reporting major visual, auditory, or motor impairments 
and patients with an inability to participate in the in-
terview because of comprehension difficulties were 
also excluded.8

The authors individually interviewed all sub-
jects by using valid and reliable psychiatric instru-
ments, including the Pittsburgh Sleep Quality Index 
(PSQI)14 and Symptom Checklist-90-Revised (SCL-
90-R).15 Both instruments have been standardized, 
and their validity and reliability for the Turkish pop-
ulation has been assessed.16,17 The SCL-90-R was 
developed by Derogatis15 as a relatively brief self-
reporting psychometric instrument. It consists of 90 
items, 9 primary symptom dimensions, and 3 global 
indices. It is designed to evaluate a broad range of 
psychologic problems and symptoms of psychopa-
thology. Symptom dimensions include somatization, 
obsessive-compulsive behavior, interpersonal sen-
sitivity, depression, anxiety, hostility, phobic anxiety, 
paranoid ideation, and psychoticism. The global mea-
sures are referred to as the Global Severity Index and 
the Positive Symptom Total; the Positive Symptom 
Distress Index was not used in this study. The Positive 
Symptom Total gives the number of self-reported 
symptoms and is derived by counting the number of 
items endorsed with a positive (non-zero) response. 

The Global Severity Index is an average grading of 
all items except those left blank, and an increase in 
the general symptom index denotes increased stress 
arising from individual psychiatric symptoms and is 
the most reliable index of the SCL-90-R. 

The PSQI was used for the evaluation of sleep qual-
ity. The PSQI is an 18-item self-reporting measure 
used to appraise general sleep quality that provides 
information regarding subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, use 
of sleep medication, and daytime dysfunction. The 
PSQI has demonstrated test-retest stability and in-
ternal consistency and provides valid and reliable as-
sessment of overall sleep quality and disturbance.14

Patients provided written informed consent to par-
ticipate in this study, and the ethical committee of the 
Faculty of Dentistry, Selcuk University, approved it.

Statistical Analysis

All statistical analyses were performed using SPSS 
version 13.0 (IBM). The chi-square test was used 
to assess sociodemographic variables (sex, age). 
Kolmogorov-Smirnov, one-way analysis of variance, 
and Tukey Honestly Significant Difference post hoc 
multiple comparison or Tamhane T2 tests were used 
as appropriate for statistical analyses. Two-tailed 
forms were used. Differences were considered sig-
nificant at P < .05 for all tests.

Results

The sample comprised 64 control subjects, 65 pa-
tients with MFP, and 65 patients with DD. No signifi-
cant difference was found among the three groups 
regarding age. A significant difference was found re-
lated to sex: MFP was found to be significantly greater 
in women. 

Analysis of variance showed a group effect (Table 1).  
However, the Tukey post hoc test revealed significant 
differences only between patients with MFP and con-
trols in all measures of the SCL-90-R. There was a 
significant difference between patients with MFP and 
DD regarding somatization and paranoid ideation. 
No statistically significant differences were found 
between patients with DD and controls in any of the 
SCL-90-R measures. 

There were significant differences among the 
groups for PSQI scores (Table 2). Subjective sleep 
quality, sleep latency, habitual sleep efficiency, sleep 
disturbances, and PSQI total score were significantly 
different between patients with MFP and controls. No 
significant differences were found between patients 
with DD and those with MFP or controls. 

© 2012 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART OF MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



350            The International Journal of Prosthodontics

Sleep Quality and Psychologic Characteristics in Patients with MFP and DD

Discussion

The importance of psychologic issues in TMD is re-
flected in several studies. However, several authors 
have reported that not all TMDs are linked to psy-
chologic distress. Recent studies comparing the two 
most common manifestations of TMD (masticatory 
muscle pain and temporomandibular joint pain) have 
revealed that patients with MFP are more psychologi-
cally distressed than patients with temporomandibu-
lar joint pain.2,3,10,11 It was also stated that while the 
pain level and duration are equivalent between these 
two groups, those with MFP were more psychologi-
cally distressed and revealed more dysfunctional 
adaptation than patients with temporomandibular 

joint pain. These data suggest that pain itself does 
not necessarily contribute to psychologic distress.11 

Therefore, patients should not be classified based 
on pain alone. TMD represents a collective term em-
bracing several clinical problems, but the psychologic 
profiles of patients with different types of TMD were 
seldom evaluated in the literature. Patients with MFP 
and DD were compared in this study because these 
disorders are the most common subgroups of TMD. 
Yap et al6 compared depression and somatization in 
patients with MFP only, DD only, other joint condi-
tions (arthralgia, osteoarthrosis, osteoarthritis), MFP 
and DD, MFP and other joint conditions, and DD 
and other joint conditions. They found that patients 
with MFP and other joint conditions had significantly 

Table 1  Comparison of SCL-90-R Scores and Analysis of Variance for the Three Groups

SCL-90-R* MFP (n = 65) DD (n = 65) Control (n = 64) F P

Somatizationa 61.4 ± 9.1 57.0 ± 10.1 56.0 ± 9.8 11.671 .000†

Obssesive-compulsiveb 56.5 ± 11.2 56.2 ± 11.9 54.1 ± 10.0 4.626 .004†

Interpersonal sensitivityc 58.4 ± 11.2 58.2 ± 10.8 55.7 ± 11.3 4.297 .006†

Depressiond 60.4 ± 0.95 59.6 ± 10.3 57.2 ± 9.8 6.229 .001†

Anxietye 57.2 ± 11.7 56.8 ± 11.2 55.8 ± 10.3 5.937 .001†

Hostilityf 55.6 ± 9.86 55.2 ± 9.7 54.1 ± 11.3 4.306 .006†

Phobic anxietyg 52.0 ± 10.2 51.9 ± 9.7 50.3 ± 11.1 4.379 .006†

Paranoid ideationh 50.2 ± 10.7 52.8 ± 9.4 52.1 ± 10.9 5.563 .001†

Psychoticismi 55.0 ± 9.8 54.3 ± 10.7 53.5 ± 10.1 4.883 .003†

Global Severity Indexj 58.7 ± 10.4 57.3 ± 11.2 56.1 ± 9.9 7.296 .000†

Positive Symptom Totalk 49.2 ± 26.1 37.0 ± 19.5 36.8 ± 19.8 5.512 .001†

*Post hoc results: aBetween MFP and DD (P = .003), MFP and control (P = .001); bbetween MFP and control (P = .044); cbetween 
MFP and control (P = .049); dbetween MFP and control (P = .010); ebetween MFP and control (P = .011); fbetween MFP and control 
(P = .035); gbetween MFP and control (P = .047); hbetween MFP and control (P = .026), MFP and DD (P = .044); ibetween MFP and 
control (P = .004); jbetween MFP and control (P = .004); kbetween MFP and control (P = .008).
†Statistically significant.

Table 2  Comparison of PSQI Scores for the Three Groups

PSQI* MFP (n = 65) DD (n = 65) Control (n = 64) F P

Subjective sleep qualitya 1.30 ± 0.73 1.21 ± 0.78 0.81 ± 0.69 2.803 .042†

Sleep latencyb 1.64 ± 1.08 1.15 ± 0.94 0.66 ± 0.75 6.161 .001†

Sleep duration 0.79 ± 1.08 0.64 ± 0.86 0.38 ± 0.61 1.128 .306

Habitual sleep efficiencyc 0.67 ± 1.02 0.33 ± 0.69 0.13 ± 0.34 3.202 .025†

Sleep disturbancesd 1.67 ± 0.74 1.30 ± 0.64 1.19 ± 0.54 3.547 .016†

Use of sleep medication 0.18 ± 0.46 0.18 ± 0.58 0.09 ± 0.53 0.782 .506

Daytime dysfunction 1.03 ± 0.85 0.82 ± 0.95 0.81 ± 0.90 1.544 .206

PSQI total scoree 7.27 ± 3.80 5.64 ± 3.53 4.06 ± 2.50 6.148 .001†

*Post hoc results: aBetween MFP and control (P = .050); bbetween MFP and control (P = .050); cbetween MFP and control  
(P = .029); dbetween MFP and control (P = .015); ebetween MFP and control (P = .001).
†Statistically significant.
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higher levels of depression and somatization than pa-
tients diagnosed with DD alone. Significant differenc-
es have been found for depression scores between 
patients with DD and those with other joint conditions 
and patients with muscle disorder as well as other 
joint conditions.12 In this study, there was a significant 
difference between patients with MFP and asymp-
tomatic individuals in all dimensions of the SCL-90-R; 
no significant differences were found between pa-
tients with DD and asymptomatic individuals for psy-
chologic variables. These observations are consistent 
with the literature.12,13,18 There was a significant dif-
ference between those with MFP and DD regarding 
somatization and paranoid ideation, and this confirms 
the findings of Yap et al.6 A significant difference was 
also found between patients with masticatory muscle 
pain and temporomandibular joint pain for somatiza-
tion and paranoid ideation.9,10 

In the current study, subjects with MFP were more 
likely to have physical and psychologic symptoms. 
The cause of different difficulties in physical func-
tions experienced by patients with MFP may be as-
sociated with underlying psychiatric problems. Within 
the limitations of this study, although MFP may be a 
somatic expression of psychiatric and psychosocial 
disturbance, DD seems to be an organic disturbance. 
However, DD with and without intra-articulary pain 
and MFP were compared in this study. Therefore, the 
previous statement should be confirmed by a study 
comparing MFP and DD with intra-articulary pain or 
without intra-articulary pain. Furthermore, because 
it is difficult to prove which starts first, longitudinal 
investigations are necessary to understand the corre-
lation between MFP and psychiatric problems. Based 
on neurophysiology data, depression and somatiza-
tion are most likely consequences of long-term pain.19

Poor sleep quality is a common clinical character-
istic of patients with chronic pain.20–22 It was stated 
that patients with TMD also complain frequently of 
sleep disturbances.23,24 It has also been shown that 
patients with MFP reported significantly poorer sleep 
than patients with temporomandibular joint pain.10,21 
The difference in sleep quality between patients with 
subgroups of TMD has not been presented yet in the 
literature. The PSQI total score was significantly higher 
in patients with MFP than controls in this study. There 
was a significant difference between patients with 
MFP and controls regarding subjective sleep qual-
ity, sleep latency, habitual sleep efficiency, and sleep 
disturbance. No significant differences between pa-
tients with DD and those with MFP or controls were 
noted in this study. According to these findings, sleep 
disturbance may be a risk indicator for the develop-
ment of MFP, or MFP may be a risk indicator for the 

development of a sleep disorder. However, the data 
related to sleep were ambulatory recordings and col-
lected in absence of validation. Furthermore, the PSQI 
is a good tool but has some limitations. Data may have 
been influenced by comorbidities or familial history. 
Longitudinal and polysomnographic investigations 
are necessary to identify the cause-effect relation-
ship between sleep disturbance and MFP. Headaches 
upon waking can also be a more reliable clue for the 
correlation of sleep disorders and MFP.25

Conclusions

Within the limitations of this study, patients with MFP 
and asymptomatic individuals are considerably differ-
ent regarding psychologic features and sleep quality. 
Furthermore, patients with MFP are more susceptible 
to somatization and paranoid ideation than those with 
DD. To manage patients with MFP, psychologic assess-
ments including sleep quality should be considered. 
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Literature Abstract

Long-term outcome of cemented versus screw-retained implant-supported partial restorations

The purpose of this study was to compare the long-term outcomes and complications of cemented versus screw-retained implant 
restorations in partially edentulous patients. The study included 38 consecutive patients with bilateral posterior edentulism. Implants 
were placed, and cemented or screw-retained restorations were randomly assigned to the patients in a split-mouth design. Follow-
up examinations (up to 15 years) were performed every 6 months in the first year and every 12 months in subsequent years. The 
parameters evaluated and recorded at each recall visit included ceramic fracture, abutment screw loosening, metal framework 
fracture, Gingival Index, and marginal bone loss. A total of 221 implants were followed, with no implant failure recorded during the 
follow-up period (mean follow-up: 66 ± 47 months for screw-retained restorations [range: 18 to 180 months] and 61 ± 40 months 
for cemented restorations [range: 18 to 159 months]). Ceramic fracture occurred significantly more frequently (P < .001) in screw-
retained restorations (38% ± 0.3%) than in cemented restorations (4% ± 0.1%). Similarly, abutment screw loosening occurred 
significantly more frequently (P = .001) in screw-retained restorations (32% ± 0.3%) than in cemented restorations (9% ± 0.2%). 
There was no metal framework fracture in either type of restoration. The mean Gingival Index was significantly higher (P < .001) for 
screw-retained restorations (0.48 ± 0.5) than for cemented restorations (0.09 ± 0.3). The mean marginal bone loss was significantly 
higher (P < .001) for screw-retained restorations (1.4 ± 0.6 mm) than for cemented restorations (0.69 ± 0.5 mm). The authors 
concluded that the long-term clinical and biologic outcomes of cemented implant-supported restorations were superior to that of 
screw-retained restorations.
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