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Abstract (J Korean Assoc Oral Maxillofac Surg 2012;38:326-31)
Objectives: Stress may have an impact on treatment types that patients receive for temporomandibular disorders (TMDs). This study sought to
investigate the relationship between the stress index and type of treatments in patients with TMD.
Materials and Methods: The psychosocial well-being index-short form (PWI-SF) was used to evaluate stress levels in ninety-two patients with
TMD. Treatment types were classified into two groups: one group received counseling, physical therapy or medication, while the second group
received splint therapy or surgical intervention.
Results: The high-risk group (PWI-SF≥27, the higher the points, the more severe the stress level) was more frequently treated by splint therapy than
the low-risk group (PWI-SF<27). Female TMD patients reported higher PWI-SF scores than male TMD patients.
Conclusion: This study suggests a relationship between stress levels and treatment types for patients with TMD. Thus, the appropriate evaluation and
management of stress could be an important factor in treating TMD.
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I. Introduction
The increase of emotional stress may be a factor in the
occurrence, progress, and treatment of a temporomandibular
disorders (TMDs) since it causes the rise of tension in the
head and neck muscles, decline of physiological tolerance of
noxious stimuli, and persistence of adverse muscle activities
including clenching and bruxism1,2. Acute and chronic stress
is known to cause and exacerbate depression 3 which is
considered to be worsened by negative stress incidents such
as death of a loved one, divorce, and unemployment even
further4,5. Therefore, emotional stress may be a crucial clinical
Jong-Ki Huh
Department of Oral and Maxillofacial Surgery, Gangnam Severance Hospital,
College of Dentistry, Yonsei University, 211, Eonju-ro, Gangnam-gu, Seoul
135-720, Korea
TEL: +82-2-2019-4560 FAX: +82-2-3463-4052
E-mail: omshuh@yuhs.ac
This is an open-access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.
CC

326

factor in the assessment and treatment of TMD patients since
it contributes to the occurrence and aggravation of various
psychiatric disorders such as depression and TMD2. Due to
the patient's lack of understanding and cooperation, however,
it is difficult to conduct the Axis II test6 which provides
the criteria for diagnosing the psychosocial conditions
for the Research Diagnostic Criteria for TMD presented
as a methodology for studies on TMD and to require the
collaboration with the psychiatric department based on the
test result. This study sought to explain the TMD more clearly
to the patient and approach to the TMD of a patient visiting a
dental clinic with depression, anxiety, and emotional stress.
A simple survey on emotional stress was used to identify
the relationship between emotional stress and TMD and was
made as simple as possible.
It was assumed that if emotional stress affected the
occurrence, progress, and treatment of the TMD; logically, the
varying stress levels called for different types of treatments.
To confirm this assumption, TMD patients visiting our dental
clinic for the first time were assessed in terms of their level
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of emotional stress with the help of the psychosocial wellbeing index-short form (PWI-SF)7 as a stress-measuring
instrument. The patients were allocated to a group receiving
counseling, self-physiotherapy, or medication and to another
group treated with splint or surgical procedures and then
studied retrospectively in connection with the initial stress
indices and relationship with treatment types.

II. Materials and Methods
1. Subjects
Ninety two patients are included in this study out of the
169 patients who had visited Gangnam Severance Hospital
and Yongin Severance Hospital for TMD, agreed to a survey,
and completed the survey. This study excluded patients who
needed to make no more appointments at first visit because
of their slight disease status and was instructed self-care
and/or medication or whose medical records were not fully
completed.
2. Study methods
During the first visit, the TMD patients’ stress levels were
assessed based on the PWI-SF form, a stress questionnaire
adapted to Korea7 with proven feasibility in selecting groups
for the treatment of psychiatric disorders such as depression
and anxiety disorder. The 18 questions in the PWI-SF form
can be answered and are scored with 0, 1, 2, or 3 points;
the higher the points, the more severe the stress level. As
suggested by the developer of PWI-SF7, the subjects of
this study were divided into the healthy group with less
than 8 points, potential stress group with 9-26 points, and
high-risk group with 27 points or higher. In this study, the
authors divided two groups; low- and high risk group. Lowrisk group was set with 26 points or less since there was 1
subject in the healthy group. The type of treatment given to
each patient were divided into two groups. The treatment
type of one group was one of counseling, self-care and selfphysiotherapy (mandibular exercise, trigger point massage,
moist heat pack, etc.), and medication. The treatment type
of another group was one of splint therapy or arthroplasty
of temporomandibular joint. If a patient has received 2 or
more types of treatment, counseling, self-care and selfphysiotherapy, medication, splint therapy, and surgical
treatment were prioritized (e.g., surgical treatment has higher
priority than medication) and were compared with stress

levels. The gender groups and 3 age groups (10-20s, 3040s, and 50-60s) were analyzed with PWI-SF results, stress
groups, and treatment type distribution.
3. Statistical assessment
An independent sample t-test was conducted to see if
different gender groups had different PWI-SF points. A
chi-square test was done to identify the difference in stress
and treatment types in different gender groups and 3 age
groups (10-20s, 30-40s, and 50-60s). The difference in PWISF points in varying age groups were verified by one-way
ANOVA. Multiple logistic regression was performed to
identify the effect of each of gender, age, and stress level on
the treatment type. The level of significance was set at 0.05,
and PASW 18.0 (IBM Co., Armonk, NY, USA) was used for
statistical analysis.

III. Results
1. Stress levels and stress group distribution based
on demographic characteristics
Of the 92 subjects of this study, 22 were male (23.9%)
and 70 were female (76.1%), i.e., there were 3 times more
women than men, and their average age was 29.5±11.7. In
terms of the frequency distribution of the stress group based
on their stress levels, the low-risk group (1 subject in the
healthy group, 57 subjects in the potential stress group) had
58 subjects (63.0%), whereas the high-risk group had 34
subjects (37.0%). Among the subjects, the mean stress levels
of males and females were 19.45±9.57 and 25.30±7.38 each,
indicating that women’s stress level was significantly higher
than that of men (P =0.003).(Table 1) A frequency difference
analysis of the low- and high-risk groups by gender did not
reveal a significant difference (χ2=2.513, P =0.113).(Table 1)
No significant difference was observed in the comparison
of the mean stress level and stress group distribution (lowrisk and high-risk groups) based on age groups (10-20s, 3040s, and 50-60s; mean stress level: F=0.071, P =0.931; stress
group: χ2=0.095, P =0.954).
2. Treatment types for gender and age groups
The distribution of varying treatment types showed that
more subjects preferred splint or surgical treatment to counseling, self-physiotherapy, or medication. More specifically,
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Table 1. Comparison of the mean PWI-SF score and proportions of the stress group and treatment type between male and female TMD
patient groups
Sex, N (%)
PWI-SF (Mean±SD)
Stress group
    Low-risk group
    High-risk group
Treatment type
    Counseling/PTx/medication
    Splint or surgery

Male

Female

19.45±9.57

25.30±7.38

17 (77.3)
5 (22.7)

41 (58.6)
29 (41.4)

11 (50.0)
11 (50.0)

26 (37.1)
44 (62.9)

T value, χ2

df

P -value

-3.008
2.513

90
1

0.003
0.113

1.151

1

0.283

(PWI-SF: psychosocial well-being index-short form, TMD: temporomandibular disorder, df: degree of freedom, SD: standard deviation, PTx:
physical therapy)
Hyung-Jun Yoon et al: Relationship between stress levels and treatment in patients with temporomandibular disorders. J Korean Assoc Oral Maxillofac Surg 2012

Table 2. Comparison of treatment type depending on the stress group in patients with TMD
Stress group, N (%)
Treatment type
    Counseling/PTx/medication
    Splint or surgery

Low-risk group

High-risk group

28 (48.3)
30 (51.7)

  9 (26.5)
25 (73.5)

χ2

df

P -value

4.239

1

0.040

(TMD: temporomandibular disorder, df: degree of freedom, PTx: physical therapy)
Hyung-Jun Yoon et al: Relationship between stress levels and treatment in patients with temporomandibular disorders. J Korean Assoc Oral Maxillofac Surg 2012

Table 3. Multiple logistic regression of the treatment type depending on age, sex, and stress group (low risk=0, high risk=1) in patients with
TMD (counseling/PTx/medication group=0, splint or surgery group=1)
Sex (female=1)
Age
Stress group (high risk=1)

B

SE

Wals

Sig

Exp (B)

0.443
-0.023
0.868

0.514
0.019
0.479

0.744
1.458
3.290

0.388
0.227
0.070

1.558
0.977
2.383

95% confidence interval
0.569
0.942
0.932

4.265
1.014
6.088

(TMD: temporomandibular disorder, PTx: physical therapy, B: coefficient, SE: standard error, Wals: wald chi-square, Sig: significance, Exp (B):
exponentiation of the coefficient, an odds ratio)
Hyung-Jun Yoon et al: Relationship between stress levels and treatment in patients with temporomandibular disorders. J Korean Assoc Oral Maxillofac Surg 2012

55 subjects (59.8%) chose the former, whereas 37 (40.2%)
chose the latter. Distribution of the treatment type depending
on the gender and age group was not significant (gender
group: χ2=1.151, P =0.283; age group: χ2=0.608, P =0.738).
3. Treatment types for stress groups
In the low-risk group, 28 of the 58 subjects (48.3%) were
treated by counseling, self-physiotherapy, and medication,
and 30 (51.7%) received splint therapy or surgical treatment
(1 subject). In other words, both types of treatment were
used almost equally. In the high-risk group, 9 of 34 subjects
(26.5%) used counseling, self-physiotherapy, and medication,
whereas 25 (73.5%) received splint and surgical treatment
(2 subject). This suggested that the latter type of treatment
was preferred.(Table 2) The treatment types (counseling,
self-physiotherapy, and/or medication and splint or surgical
328

treatment) used by varying stress groups were analyzed
by chi-square test, which showed that the high-risk group
significantly preferred splint and surgical treatment more than
the low-risk group (χ2=4.239, P =0.040).(Table 2) Multiple
logistic regression was performed to consider the gender,
age, and stress groups and their effect on the treatment types
selected.(Table 3) The result showed that gender and age did
not wield a significant influence, and that the stress groups
did not show a statistically significant difference, but the
high-risk group preferred splint and surgical treatment than
the low-risk group (gender: P =0.388; age: P =0.227; stress
level: P =0.070).

IV. Discussion
TMD is a generic term referring to the dysfunction of the
masticatory system including muscles and skeleton and is
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reportedly caused by malocclusion, emotional stress, trauma,
introduction of heart pain, and abnormal function activity,
among others8-10. Psychiatric factors, e.g., emotional stress,
anxiety, and depression, may cause general functional
disorders and TMD. Increase of emotional stress level
intensifies the head and neck muscle tension and lowers
the patient’s physiological tolerance to noxious stimuli1.
In addition, increased emotional stress may cause adverse
muscle activities including clenching and bruxism to persist.
Anxiety may also contribute to TMD as reported by Fricton
et al. 11, i.e., 26% of the 164 TMD patients displayed a
clinically clear anxiety syndrome. Gerschman et al.12, also
reported that 17% of TMD patients suffered serious anxiety.
Such anxiety may be the result of the pain and result in the
dropping of the threshold of the patient’s pain level10,13.
According to Manfredini et al.14, among TMD patients,
the group of patients with facial muscle pain compared to
the group suffering no pain had a higher prevalence rate
of psychiatric syndromes including depression and panic
disorder. Such study results suggest that some of the TMD
patients also suffer from anxiety disorder.
Depression may also lower the pain threshold of TMD
patients13. According to studies reporting a direct relationship
between depression and physical symptoms15,16, more than
half of the depression patients experienced prominently
evident physical symptoms including fatigue and general
muscle pain, which were purely physical. As indicated by a
multinational report by World Health Organization (WHO)17,
69% of depression patients were initially treated for physical
symptoms only. Depression was also more common among
patients suffering from physical symptoms18, and there was a
direct quantitative relationship between the number of physical
symptoms suffered and occurrence rate of depression 19.
Gerschman et al.12, also reported that 18% of the 368 TMD
patients suffered from severe depression. Therefore, the pain
threshold for many TMD patients may likely be lowered as
well by concomitant depression.
TMD is observed to be related closely to stress; therefore,
the stress level should be assessed when treating patients with
these disorders. Speculand et al.20, studied the occurrences
of stress for 6 months prior to the manifestation of TMD in
85 patients and a control group with the same number of
subjects. The patient group suffered from twice as many as
the occurrences of stress from day-to-day life compared to
the control group. Kanehira et al.2, studied the relationship
between stress and TMD based on a survey. Cracking
jaw, pain, and mouth opening limitation as the 3 major

symptoms of this disorder along with undesirable habits
such as clenching and bruxism were also significantly related
with stress. Nifosì et al.21, assessed the stress level of the
TMD patients with masticatory muscle disorders and only
with temporomandibular joint disorders, with the former
found to have higher level of stress. This study revealed that
women suffered significantly higher mean stress level than
men. Although the result may vary depending on the sociocultural background of the subjects or method of research,
women were shown to have twice as high depression than
men22; four times as many women than men were also known
to suffer from anxiety disorders such as panic disorder23.
Although this study did not include diagnostic interviews
with subjects, PWI-SF has already been proven to be feasible
in selecting groups for studies in depression, anxiety, and
other psychiatric disorders7,24. Therefore, this study's result
shows that women may be more susceptible to emotional
stress among TMD patients as in the case of other general
demographic groups.
The PWI-SF form is an abbreviated form with 18 questions of General Health Questionnaire (GHQ)-60 PWI and
45 questions to suit Koreans. Developed more to measure
the stress level of normal people than to diagnose psychiatric
issues, this tool assigns 0, 1, 2, or 3 points to each item
based on the 4-point Likert scale with “Always”, “Almost
always”, “Sometimes”, and “Never”. Points given to each
item are added up, with the subjects garnering 8 points or
less categorized as the healthy group, those with 9-26 points
as potential stress group, and those with 27 points or more as
high-risk stress group. The healthy, potential stress, and highrisk groups were found to account for 19.4%, 61.3%, and
19.3%, respectively, among the general working population.
In this study, almost none of the subjects belonged to
the healthy group. Thus, the healthy group and potential
stress group were combined and named low-risk group.
Only 1 belonged to the healthy group, and this subject had
received splint therapy for masticatory muscle disorders and
temporomandibular joint disorders. Since the developer of
PWI-SF noted that 19.4% of the general working population
belonged to the healthy group7, the fact that the healthy group
in this study on TMD patients may be far smaller should be
considered.
In this study, 37% of all subjects belonged to the high-risk
stress group. This percentage is much higher than 19.3% of
the general working population as noted by the developer
of PWI-SF, indicating that TMD patients are likely to suffer
from concomitant emotional stress. The 2 types of treatment
329
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considered in this study were counseling/self-physiotherapy/
medication and splint therapy/surgical treatment. Patients
who have long suffered from jaw or masticatory muscle pain
or mouth opening limitation along with jaw or masticatory
muscle pain or those who had not responded to prior treatment chose the latter. Counseling included helping patients
develop awareness of and understand the cause and condition
of the disorder and guiding the patients to avoid undesirable
habits such as resting the chin on one hand, sleeping on one's
stomach, and excessive chewing habit. On the other hand,
self-physiotherapy included lower jaw exercise, painful
spot massage, moist heat pack, etc., which could be done
anywhere outside of the clinic facilities or easily using a
simple instrument at home; medication included the use
of muscle relaxant and anti-inflammatory pain killer and depending on the condition of the patient - anti-depressant
and minor tranquilizer. Splint therapy included the use of
occlusal stabilizing splint or anterior positioning appliance,
whereas surgical treatment included open joint surgeries such
as articular disc repositioning or removal, eminoplasty, and
condyloplasty, one of which can be selected depending on
the condition of the patients. Multiple methods were used on
the subjects of this study25. Patients with chronic and minor
TMD were asked to use counseling, self-physiotherapy,
and medication, whereas those who suffered from a severe
condition or who had not responded to self-physiotherapy or
medication were directed to use splint or surgical treatment
methods. Considering the fact that only 1 patient underwent
surgery among all subjects, we can conclude that the highrisk group is more likely to use splint therapy. Therefore, if a
patient is found to belong to the high-risk group upon the first
visit, splint therapy may be considered. According to Gerrits
et al.26, depression or anxiety disorder patients suffering
from pain were more likely to suffer chronically. Though
this study did not include professional diagnostic interviews,
as mentioned earlier, a majority of patients in the high-risk
group are likely to suffer concomitant depression or anxiety
disorders. Moreover, concomitant depression and anxiety
disorders may lower the pain threshold, aggravate, and
make chronic the symptoms of TMD13, as a result of which
additional splint or surgical treatment may be provided.
Therefore, in future studies, it may be necessary to use not
only PWI-SF but also the Beck Depression Inventory (BDI)27
or Beck Anxiety Inventory (BAI)28 which is self reporting
instrument for depression and anxiety disorder, among other
clinical scales and diagnostic interviews for psychiatric
conditions in order to identify concomitant psychiatric con330

ditions. The existence of concomitant depression or anxiety
disorders should be accurately assessed; if they do exist, they
should be adequately understood by the patients concerned so
that collaboration with the psychiatric department is enabled
at the right time for professional treatment.
This study had the following limitations: 1) difficulty
in analyzing the relationship between masticatory muscle
disorders or joint disorders with stress since most patients
visiting the study institution suffered from joint disorders,
not other types of disorders; 2) difficulty in accurately
concluding whether TMD actually involved depression and
anxiety disorders among other psychiatric conditions since
only the stress level was measured by PWI-SF without using
clinical scales such as BDI or BAI or psychiatric diagnostic
interviews; 3) lack of research on socio-economic or educational backgrounds - except gender and age - among other
demographic and social factors that may affect the selection
of treatment types; 4) lack of diversity of subjects since
they were only divided into low-risk and high-risk groups
regardless of stress levels, and treatment types only included
counseling-self-physiotherapy-medication or splint-surgical
treatment, and; 5) possibility that the TMD patients included
in the study were only those who had visited a certain clinic
in a defined area and might have suffered from actually more
severe condition or concomitant psychiatric issues, thereby
making it impossible to generalize the result of this study.
The socio-demographic factors and psychiatric diagnosis
procedure are expected to be considered comprehensively
with more patients in future studies to enable understanding
of the relationship between TMD and emotional stress as
well as concomitant psychiatric disorders.

V. Conclusion
In the TMD patient group under more emotional stress,
splint therapy or surgical treatment was preferred to counseling, self-physiotherapy, and/or medication; thus showing
that more emotional stress likely led to more severe symptoms and chronic development of the condition. In addition,
women were found more likely to experience greater emotional stress and concomitant psychiatric disorders; thus
suggesting the need to consider gender and emotional stress
in the clinical assessment and treatment of TMD patients.
In conclusion, considering psychiatric factors such as stress
will be helpful in determining the overall treatment plan for
TMD patients visiting the clinic, since emotional stress may
be a crucial factor in the selection of method for treating
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TMD. The high-risk stress group is highly likely to have
concomitant psychiatric disorders, which requires appropriate
measures including counseling, medication, and collaboration
with the psychiatric department.
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