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Abstract
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Objective: The nature of the relationship between personality and temporomandibular disorder is an important, 
but still unexplored question. The objective of this study was to assess the personality profile of a sample of 
patients with temporomandibular disorder using the Temperament and Character Inventory (TCI).

Method: The study included 81 patients [17 male (21%) and 64 female (79%)] with temporomandibular disorder 
and 80 healthy control subjects [15 male (18.75%) and 65 female (81.25%)]. A Turkish version of TCI was used for 
personality self-assessment. The data were evaluated with multivariate analyses of variance.

Results: Multivariate analyses of variance showed that the temperamental dimension, novelty seeking (F= 8.61, 
P= 0.004), was associated with temporomandibular disorder. Higher novelty seeking is thought to be linked to 
higher impulsiveness, exploratory excitability, and disorderliness. Also, there were significant differences between 
patients and healthy subjects on fatigability, purposefulness, compassion, and principled subscales of TCI. Gender 
differences were also found for different temperament and character dimensions. Women scored significantly 
higher on the self-directedness dimension, whereas male patients with temporomandibular disorder had 
significantly higher scores on the temperamental dimension of harm avoidance and its sub-dimension, shyness.

Conclusion: Our study offers clinical evidence of the relationship between temporomandibular disorder and 
the personality profile of a high level of novelty seeking, which is considered to be associated with cluster B 
personality disorders. Assessing personality in patients with temporomandibular disorder should be considered 
while implementing treatment.

Key Words: Temporomandibular disorder, personality, temperament, character, Temperament and Character 
Inventory (TCI)
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INTRODUCTION

Psychosocial factors seem to have a role in the devel-
opment of temporomandibular disorder (TMD) which 
is a multi-dimensional problem characterized by pain 
that affects the chewing muscles, and the temporoman-
dibular joint and related structures, or both (Griffiths 
1983, Dworkin and LeResche 1992, Suvinen et al. 
2005). TMD may cause sounds and limitations in the 
movements of jaw joint. The most common symptoms 
of TMD that cause patients to seek help are pain and 
difficulty in chewing or speaking. 

Research focusing on the etiopathogenesis of TMD 

have investigated tooth occlusion and para-functional 
activities and questioned the role of malocclusion, jaw 
position, and biomechanical factors (Gameiro et al. 
2006). Psychological, behavioral, and environmental 
factors were investigated as well because TMD’s etiology 
was unclear. After Laskin (1969) emphasized the effect 
of emotional factors on TMD, several studies were con-
ducted on the psychological problems associated with 
TMD. The results indicated that stress and a series of 
psychosocial, neuropsychological, and cognitive factors 
had a role in development of symptoms related to TMD 
(Mercuri et al. 1979, van der Laan et al. 1988, Grzesiak 
1991, Grossi et al. 2001, Suvinen et al. 2005). It was 
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revealed that TMD could be closely related to psychiat-
ric conditions, such as alexithymia (Glaros and Lumley 
2005), anxiety (Mercuri et al. 1979, Suvinen and Reade 
1995, Ohrbach and McCall 1996, Fricton, 1999), de-
pression (Suvinen and Reade 1995, Madland et al. 2000, 
Wright et al. 2004), and somatization (Dworkin 1991, 
Yap et al. 2002, 2004). It was founded that accompa-
nying psychopathologies predicted the development of 
chronic TMD in patients with acute TMD (Wright et 
al. 2004). All these studies clearly emphasized the signifi-
cant role of psychosocial factors in the occurrence and 
persistence of symptoms related to TMD. Currently, it 
is generally considered that TMD is comprised of pain 
and psychosocial dysfunction. 

Considering that personality traits may determine 
chronic pain related behaviors and the development 
of disability, personality traits that could be related to 
TMD have been also investigated. Studies that used the 
Minnesota Multiphasic Personality Inventory (MMPI) 
to assess personality characteristics reported that pa-
tients with TMD scored high on psycho-physiological 
reaction (Parker et al. 1993), and even more consist-
ently on hypochondriasis, hysteria, and depression 
subscales (Eversole et al. 1985, Michelotti et al. 1998, 
Meldolesi et al. 2000) similar to patients with chronic 
pain,. TMD patients scored higher on the neuroticism 
(Southwell et al. 1990, Pallegama et al. 2005) and in-
troversion (Pallegama et al. 2005) dimensions of the 
Eysenck Personality Questionnaire, and scored higher 
on the depression and neuroticism scales of the Revised 
NEO Personality Inventory (Ferrando et al. 2004) than 
healthy subjects. Paranoid, obsessive-compulsive, histri-
onic, and borderline personality disorders are frequently 
comorbid with TMD (Gatchel et al. 1996, Wright et 
al. 2004); however, no consistent data is available con-
cerning personality traits that may be specific to TMD 
(Suvinen et al. 2005). 

According to the model developed by Cloninger 
(1987), which describes personality both dimensionally 
and psycho-biologically, personality has 2 basic struc-
tures: the dimensions of temperament and character. 
The combination of the 4 dimensions of temperament 
–novelty seeking (NS), harm avoidance (HA), reward 
dependence (RD), and persistence (PE)–, and the 3 
dimensions of character –self-directedness (SD), coop-
erativeness (CO), and self-transcendence (ST)– form 
the personality (Cloninger 1987, Cloninger et al. 1993, 
Cloninger et al. 1994). Temperament dimensions, which 
are thought to be heritable, correspond to biological as-
pects of personality. On the other hand, character di-

mensions are affected by life events, culture, and social 
learning. The above-mentioned temperament and/or 
character dimensions might be involved in the develop-
ment and maintenance of TMD, which is a muscular-
skeletal pain disorder. 

A literature review indicated that no previous study 
used the Temperament Character Inventory (TCI) to 
analyze TMD cases. The present study aimed to investi-
gate the temperament and character traits of TMD pa-
tients by administering TCI and comparing the results 
to a normal control group.  The main hypothesis of the 
present study was that TMD patients would score higher 
on the temperament dimension of HA and score low-
er on the character dimensions SD and CO which are 
closely related to psychopathology. 

METHOD

Sample

The study included patients who sought care 
with symptoms of TMD at Ege University Faculty of 
Dentistry, Department of Prosthetics between May 
2006 and January 2007. The study group consisted of 
88 TMD patients aged 18-65 years (70 female [79.5%], 
18 male [20.5%]) and the control group consisted of 81 
participants without TMD (66 female [81.5%] and 15 
male [18.5%]). The 2 groups were matched demograph-
ically. Socio-demographic information and the clinical 
signs observed in the participants were recorded in the 
Oral Diagnosis Department during dental examination. 

The patients who didn’t agree to participate in the 
study, who needed assistance during dental examination 
and interviewing, who had a known cognitive disorder 
or neurological and decompensated systemic disorder 
causing significant disability, who had undergone or had 
been undergoing psychiatric therapy in previous year, 
and who were illiterate were excluded from the study. In 
all, 7 participants from the study group and 1 participant 
from the control group were excluded because they didn’t 
complete the questionnaire. The original study group 
therefore consisted of 81 patients (17 male [21%] and 
64 females [79%]) and the control group consisted of 80 
subjects (15 male [18.75%] and 65 female [8.25%]).

Patients diagnosed with TMD in the Oral Diagnosis 
Department were re-diagnosed by a researcher accord-
ing to the Research Diagnostic Criteria (RDC) proposed 
by Dworkin and LeResche (1992). In the radiological 
diagnosis of TMD, lateral-graphy was used and patients’ 
mouths were imaged both opened and closed. In total, 
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56 patients (69.1%) with long-standing complaints (6 
months or more) were considered to have chronic TMD. 
Participants in the control group recruited from subjects 
who didn’t present and seek treatment with any of the 
symptoms of TMD.

INSTRUMENTS

Temperament and character traits of all participants 
were assessed with the Temperament and Character 
Inventory (TCI) (Cloninger et al. 1994). TCI is a self-
report instrument for use with anyone ≥ 17 years of age. 
The 240 questions of the TCI are answered as “correct” 
or “incorrect”. TCI can be completed in approximately 
30-45 min. TCI has 7 main scales of temperament and 
character and 24 subscales. The temperament scales are: 
novelty seeking (NS), harm avoidance (HA), reward 
dependence (RD), and persistence (PE). The charac-
ter scales are: self-directedness (SD), cooperativeness 
(CO), and self-transcendence (ST) (Cloninger 1987, 
Cloninger et al. 1993, Cloninger et al. 1994). The NS 
scale has 4 subscales (exploratory excitability/stoic rigid-
ity, impulsiveness/reflection, extravagance/reserve, and 
disorderliness/orderliness), HA has 4 subscales (anticipa-
tory worry and pessimism/optimism, fear of uncertainty, 
shyness/gregariousness, and fatigability/rigor) RD has 

3 subscales (sentimentality/tough mindedness, attach-
ment/detachment, and dependence/independence) PE 
has only 1 subscale. SD has 5 subscales (responsibil-
ity/blaming, purposefulness/lack of goal direction, re-
sourcefulness/inertia, self-acceptance/self-striving, and 
congruent nature/bad habits), CO has of 5 subscales 
(social acceptance/social intolerance, empathy/social 
disinterest, helpfulness/egoistic and self-centered, com-
passion/revengefulness, and principled-self-serving), and 
ST has 3 subscales (self-forgetfulness/self-consciousness, 
transpersonal identification/self-isolation, and spiritual 
acceptance/rational materialism). The sum of the sub-
scale scores account for the scores of main scales. 

TCI was translated to the Turkish population by 
Köse et al. (2004) and the back-translation was approved 
by Cloninger. Two different studies assessing the psycho-
metric properties of TCI had similar results; Cronbach’s 
α value were 0.55-0.85 for temperament dimensions and 
0.80-0.85 for character dimensions (Köse et al., 2004; 
Arkar et al., 2005). The data indicated that both Turkish 
versions of TCI were reliable and valid. The present study 
used the version adapted by Arkar et al. (2005). 

Statistical Analysis

Data were analyzed using SPSS (Statistical Package 

Table I. Socio-demographic characteristics of the TMD and healthy control groups (n= 161).

Gender

 Female

 Male

Age Groups

 18-20

 21-25

 26-30

 31-40

 41-50

 51 and older

Marital Status

 Married

 Single

 Separated/Divorced

Education

 0-11 years

 ≥ 11 years

65

16

3

13

9

15

31

10

55

18

8

41

40

80.0

20.0

3.0

16.0

11.0

18.5

38.2

12.3

67.9

22.2

9.8

50.6

49.4

65

15

1

4

15

33

20

7

60

17

3

39

41

81.0

19.0

12

50

18.7

41.2

25.0

87

75.0

21.2

37

48.7

51.3

130

31

4

17

24

48

51

17

115

35

11

80

81

78.1

21.9

2.4

10.5

14.9

29.8

31.6

10.5

71.4

21.7

6.8

49.7

50.3

TMD

(n= 81)

n               %

Healthy

 (n= 80)

n                %

Total

(n= 161)

n                %
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for the Social Sciences) for Windows version.14.0. The 
socio-demographic characteristics of the patient and con-
trol groups were compared by t-tests and chi square anal-
ysis where appropriate. Group differences between the 
patient and control groups were investigated with mul-
tivariate analysis of variance (MANOVA). MANOVA’s 
had been re-done to the TCI dimensions and sub-di-
mensions if a group-gender interaction was detected. 

The two-way statistical significance level was set to p 
< 0.05 for all comparisons. 

RESULTS

The study group (mean age= 37.89, SD= 11.29 years) 
and healthy control group (mean age= 38.06, SD= 9.26 
years) were similar in age (t= 0.111, P= 0.912). No sig-
nificant difference was found between the demographic 
variables (gender, marital status, and education) of both 
groups (Table I). The model of multivariate analysis of 
variance of TCI’s dimensions was statistically significant 
(F= 4.21, P < 0,001, Wilks’ λ= 0.838). A comparison of 
TCI dimension and subscale mean scores, standard de-

Table II. TCI temperament and character total mean scores, and MANOVA’s F and p values (n = 161) for gender eff ects on the subscales. 

Novelty Seeking

  

 Exploratory Excitability

 Impulsiveness

 Extravagance 

  

 Disorderliness 

Harm Avoidance 

 Anticipatory Worry  

 Fear of Uncertainty 

      

 Shyness  

 

  Fatigability 

Reward Dependence

  

 Sentimentality

  

 Attachment

  

 Dependence

 Persistence

 

21.63

19.42

5.34

5.83

7.23

5.68

3.86

3.75

5.19

4.15

17.16

17.82

4.92

5.45

3.27

4.09

4.05

4.00

4.92

4.28

15.84

14.82

7.16

6.91

5.16

4.88

3.53

3.03

4.52

3.03

3.94

4.46

1.58

1.76

1.63

2.52

1.41

1.57

1.37

1.71

4.27

4.76

1.94

1.97

1.43

1.70

1.42

1.80

1.49

1.47

3.05

3.13

1.84

1.86

1.86

2.07

1.41

1.56

1.50

1.56

20.88

18.07

5.00

4.93

7.06

5.60

3.56

3.59

3.26

5.24

4.27

17.71

13.40

5.65

4.47

2.53

2.87

4.88

3.07

4.65

3.00

15.53

15.07

7.13

5.35

4.87

3.59

3.07

4.53

3.07

4.58

5.04

1.58

2.05

1.20

2.44

1.50

1..33

1.71

2.22

5.47

4.07

2.37

1.64

1.12

1.96

1.41

1.39

1.80

1.81

3.10

3.17

1.42

1.36

1.27

1.96

1.46

0.96

1.50

0.96

P>H

P>H

P>H

Gr-Gen

Gr-Gen

F>M

Gr-Gen

P>H

F>M

8.61

13.42

9.57

7.47

4.76

9.95

7.97

13.96

6.40

Female

(Mean, SD)

Male

(Mean, SD)
F

0.004

NS

<0.001

NS

0.002

0.007

0.031

0.002

0.005

<0.001

0.012

NS

NS

NS

NS

NS

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

PDimension
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viations, and F and P values are presented in Table II.  

Differences between the TMD Group and the 
Healthy Group (HG)

The mean score of the TCI NS dimension mean to-

tal scores (TMD group= 21.47 ± 4.06, HG= 19.16 ± 
4.57, p=0.004), and NS impulsivity (TMD group= 7.20 
± 1.54, HG=5.66 ± 2.49, p<0.001) and disorderliness 
(TMD group = 5.20 ± 1.44, HG= 4.18 ± 1.80, p=0.002) 
subscale scores were higher in TMD group than in HG. 

Table II. Continued.

Self Directedness

 

 Responsibility 

 

 Purposefulness 

 Resourcefulness

         

 Self Acceptance

 Congruent Nature

Cooperation

 Social Acceptance 

 

 Empathy 

 

 Helpfulness

 Compassion  

       

 Principled  

      

Self Transcendence 

 Self-forgetfulness

 Transpersonal Identification

 Spiritual Acceptance  

23.59

24.75

3.98

3.91

4.22

5.12

1.64

2.25

6.36

5.80

7.39

7.68

23.78

26.20

4.67

5.11

4.61

4.37

5.09

5.11

4.73

5.80

4.67

5.80

18.83

19.85

6.19

6.72

4.92

546

7.72

7.66

5.64

6.01

2.02

1.76

1.30

1.47

1.16

1.41

2.23

1.95

1.83

1.82

3.74

4.80

1.32

1.60

1.43

1,45

1.37

1.62

1.28

2.26

1.26

1.59

5.44

5.62

2.35

214

2.20

2.62

2.12

2.64

21.06

22.67

3.06

3.27

4.06

4.87

0.88

1.13

5.65

5.93

7.41

7.47

23.00

23.93

4.29

4.67

3.94

4.07

5.00

4.33

4.94

5.47

4.82

5.40

17.18

17.73

5.71

5.47

5.18

5.33

6.29

6.93

5.12

7.20

2.01

2.25

0.90

1.41

0.86

1.25

2.29

3.06

1.77

1.51

5.27

4.83

1.57

1.72

1.43

1.53

1.32

0.90

1.85

1.60

1.29

2.16

5.93

5.16

2.47

2.07

2.24

2.35

2.37

2.46

F>M

F>M

P<H

F>M

P<H

P<H

F>M

3.92

4.16

10.26

14.26

4.97

8.22

5.15

Female

(Mean, SD)

Male

(Mean, SD)
F

0.049

0.043

0.002

<0.001

NS

NS

NS

NS

NS

NS

0.027

0.005

NS

IS

NS

0.025

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

P

H

PDimension

SD: standard deviation; P: TMD patient group; H: healthy control group; F: female; M: male; NS: Not significant; Gr-Gen: group-gender interac-
tion.
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The HA fatigability subscale scores were higher in 
TMD group than in healthy group (TMD group= 4.86 
± 1.56, HG= 4.04 ± 1.61, p<0.001). 

The SD character dimension purposefulness sub-
scale scores (TMD group= 4.19 ± 1.23, HG= 5.08 ± 
1.46, p=0.002) were lower in TMD group than in HG. 
Similarly, the CO compassion (TMD group= 4.78 
± 1.41; HG= 5.08 ± 1.46, p= 0.027) and principled 
(TMD group= 4.70 ± 1.26; HG=5.75 ± 2.15, p= 0.005) 
subscale scores were lower in TMD group than in HG. 

Gender Differences

According to gender-related assessments, the temper-
ament of HA fear of uncertainty subscale (female=3.64 ± 
1.59, male= 2.69 ± 1.53; p= 0.002) and fatigability sub-
scale (female= 4.61 ± 1.55, male= 3.91 ± 1.94; p= 0.012) 
mean scores were higher for females than for males. The 
TCI SD character dimension mean total scores (female= 
24.33 ± 5.81, male= 21.82 ± 6.03; p= 0.049) and the 
SD responsibility subscale (female= 4.01 ± 1.89, male= 
3.18 ± 2.06; p= 0.043) and resourcefulness subscale (fe-
male= 1.97 ± 1.33, male= 0.96 ± 1.04; p< 0.001) scores 
were higher for females than for males. TCI ST character 
dimension spiritual acceptance subscale scores (female= 
7.67 ± 2.35, male= 6.57 ± 2.36; p= 0.025) were also 
higher for females than for males. 

TCI Main Dimensions and Subscales with Group-
Gender Interactions

A group-gender interaction was observed between 
the HA temperament dimension (p= 0.007), and the 

HA anticipatory worry and pessimism (P = 0.031), and 
HA shyness (p=0.005) subscales. Multivariate variance 
analyses were performed separately for groups and gen-
der for the main scales and subscales with group-gender 
interaction (Table III).

Accordingly, HA dimension mean scores were sig-
nificantly higher in males in TMD group than in HG; 
no significant difference was found between the females 
in both groups. HA scores were significantly higher in 
females in HG than in the males in TMD group (p= 
0.001); no significant difference was found between gen-
ders in TMD group. The significant gender-group in-
teraction on the HA anticipatory worry and pessimism 
subscale was found to be insignificant after a second 
MANOVA analysis. 

No significant gender difference was observed for 
HA shyness subscale scores in HG, but a significant gen-
der difference was observed in TMD group (p= 0.034). 
Males’ mean scores were higher than females’ for this 
subscale. Furthermore, when females and males were 
studied separately, no significant difference was found 
between the females in TMD group and those in HG; 
yet, shyness scores of the males in TMD group were 
higher than those of the males in HG (p= 0.001).

DISCUSSION 

The main finding of the study is the higher NS tem-
perament dimension total scores in TMD group than 
in healthy control group. In addition, higher levels of 
fatigability and disorderliness together can be consid-
ered another important finding. People with this pro-
file, which is also seen in TMD patients, are found to 
be ambivalent, neurotic, pessimistic, and having inter-
personal difficulties (Cloninger et al. 1993, Cloninger 
et al. 1994).

The NS temperament dimension confers exploratory 
activities in new situations. Those that scored high on 
this dimension are more apt to get excited easily, im-
pulsive, quick-tempered and to be disordered and un-
systematic. The disadvantage of being a high scorer on 
the NS scale is being more likely to experience excessive 
anger in response to conflicts and being more prone to 
giving up easily. Accordingly, these traits cause an in-
dividual to be unstable and impatient in interpersonal 
relationships (Cloninger 1987, Cloninger et al. 1993, 
Cloninger et al. 1994). Previous research indicates that, 
those that score high on the NS scale are more likely to 
have a cluster B personality disorder (Svrakic et al. 1993, 
Mulder et al. 1994, Mulder et al. 1999, de la Rie et al. 

Table III. Analysis results (n= 161) for TCI dimensions and subscale 
scores that showed group-gender interaction in MANOVA.

Dimension   F     p  
 
Harm Avoidance PM > HM 6.233 0.018
  PF = HF   0.684 0.410 
 PF = PM   0.197 0.660
   HF > HM 11.022 0.001
    
Anticipatory Worry PM = HM   2.610 0.117 
 PF = HF   2.323 0.130
 PM = PF   1.709 0.195
 HF = HM   3.191 0.078
     
Shyness PM > HM 13.427 0.001 
 PF = HF   0.027 0.870 
 PM > PF   4.770 0.034
 HF = HM   3.525 0.064

PM: Male patients, HM: Healthy males, PF: Female patients, HF: 
Healthy females.
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1998). The finding of increased NS dimension scores 
in patients with TMD are consistent with several previ-
ous studies that revealed a relationship between TMD 
and a high MMPI hysteria profile, and reported more 
interpersonal stresses and higher dysfunction while cop-
ing on the Eysenck Personality Questionnaire (Eversole 
et al. 1985, Southwell et al. 1990, Philips et al. 2001, 
Pallegama et al. 2005). High NS and low character di-
mension scores are considered indicators of personality 
disorders. Cloninger (2000) described (a) low SD, (b) 
low CO, (c) low ST, and (d) low affective stability charac-
teristics as core traits of personality disorders. According 
to Cloninger (2000), having any 2 of these traits predict 
the presence of a personality disorder and having more 
than 2 predict the severity of personality psychopathol-
ogy. Other researchers reported that a higher NS score 
or a “high NS accompanying to low SD and/or CO” 
profile  were related to borderline personality disorder 
(Battaglia et al. 1996, Mulder et al. 1999). The present 
study, in contrast to our expectation, didn’t reveal a dif-
ference in character dimensions between TMD patients 
and healthy subjects. However, patients with TMD had 
lower scores on the SD purposefulness subscale, and the 
CO compassion and principled subscales, and higher 
score on the NS scale than the healthy subjects. Taken 
together these results may indicate the presence of per-
sonality disorders in TMD group. Furthermore, Philips 
et al. (2001) reported that patients with chronic TMD 
are more predisposed to experience depression, anxiety 
and borderline personality disorder, and Axis II disorders 
significantly more than patients with acute TMD. More 
than 2/3 of patients in our study group were also chronic 
TMD. Thus it is more likely that personality pathology 
was a prominent feature in this group of TMD patients. 
Somatization disorder was highly prevalent among pa-
tients with TMD (Yap et al. 2002, Yap et al. 2004). The 
most common co-morbid diagnoses are anxiety disor-
ders in acute TMD and somatoform disorders in chronic 
TMD (Gatchel et al. 1996). High NS scores were related 
to somatization disorder in female patients (Battaglia et 
al. 1998). Accordingly, high NS scores as measured by 
TCI might possibly be related to a vulnerability to both 
TMD and somatization disorder. 

Increased HA dimension scores which indicates in-
hibition of behavior also associated with being avoid-
ant, insecure, overcautious, worried, and pessimistic 
(Cloninger et al. 1993, Cloninger et al. 1994). Studies 
conducted with clinical and normal samples consist-
ently reported that high HA scores are closely related to 
depression and anxiety (Brown et al. 1992, Joffe et al. 

1993, Tanaka et al. 1998, Svrakic et al. 2002, Jyllhä and 
Isometsä 2006, Cloninger et al. 2006) in a manner that, 
high HA scores are virtually accepted as a marker for 
depression and anxiety. Moreover, it was reported that 
high HA scores are the most common personality profile 
in different pain patient groups, such as patients with 
diverse headaches and patients with nonspecific mus-
culoskeletal disorders (Pud et al. 2004, Boz et al. 2004, 
Malmgren-Olson and Bergdahl 2006, Sanchez-Roman 
et al. 2007). The results of our study didn’t show gender 
or group differences, but indicated a group-gender in-
teraction in HA dimension. As expected HA total scores 
are higher in healthy females than in healthy males in ac-
cordance with the normative data obtained from healthy 
subjects (Cloninger et al. 1991, de la Rie et al. 1998, 
Hansenne et al. 1999, Miettunen et al. 2007). On the 
other hand, consistent with the results of studies on 
painful musculo-skeletal disorders (Malmgren-Olson 
and Bergdahl 2006, Sanchez-Roman et al. 2007), male 
patients with TMD had higher HA scores than healthy 
males. Additionally, male TMD patients were shyer than 
both healthy males and healthy females. 

It was reported that acute TMD is 3 to 6 times more 
common in females than males and that being female is 
a risk factor for TMD becoming chronic (Philips et al. 
2001). It was suggested that treatment-seeking behav-
ior, sex hormones, pain threshold differences, stress, etc. 
causes gender differences; however, the reason of the dif-
ference still remains unclear. Accordingly, temperament 
and character differences between males and females 
found in the present study, might be gender specific 
vulnerability or protective factors related with the de-
velopment of TMD. For instance, a high HA score can 
be a risk factor for development of TMD only in males 
and may determine the co-occurrence of depression and 
anxiety. On the other hand, the findings showing that 
females are more energetic and social and that males are 
shyer could possibly have affected the participants’ treat-
ment-seeking behavior and thus the rate of receiving 
treatment. 

Studies conducted with normal samples revealed gen-
der specific differences in temperament and character di-
mensions. A meta-analysis of 32 studies conducted with 
healthy populations (including the study conducted by 
Arkar et al. 2005) reported that females scored higher 
on the HA and RD scales than did males, whereas, there 
were no differences between the NS and PE scores of 
males and females (Miettunen et al. 2007). In terms of 
gender differences, females scored higher on the HA 
fear of uncertainty and fatigability subscales, which is 
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consistent with the normative tendency that has been 
observed in almost all studies. Females were reported to 
have scored higher in most studies on the RD tempera-
ment dimension, which is subject to cultural influences 
and associated with the level of socialization (Cloninger 
et al. 1991, de la Rie et al. 1998, Mendlowicz et al. 
2000). The present study didn’t reveal a significant gen-
der-based difference in RD dimension, which may have 
been resulted from cultural factors. The only study that 
didn’t reveal a relationship between gender and RD score 
in the above-mentioned meta-analysis was from Turkey 
(Miettunen et al. 2007, Arkar et al. 2005). In the present 
study, females had higher SD dimension total scores, 
and responsibility and resourcefulness subscale scores, 
in contrast to Arkar et al. (2005). These results can’t be 
explained by socio-cultural factors, but could be specific 
to the studied sample. 

The present study’s results are of clinical importance 
to dentistry. TMD primarily affects the stomatognathic 
system and is frequently diagnosed in dental practice. 
However, many patients with TMD can’t be treated by 
otorhinolaryngologists and dentists with merely medical 
methods and their complaints become chronic. Co-mor-
bid Axis I and II disorders should be treated, and per-
sonality and behavioral characteristics that are associated 
with these disorders should also be considered as well. 
Information on temperament-character profiles of TMD 
patients would help to tailor relevant psychopharmaco-
logical therapy (mainly for temperament problems) and 
psychotherapy (for character problems) options (Svrakic 
et al. 2002) complementary to dental interventions. 
Individualized and comprehensive early intervention 
would ameliorate the occurrence of new psychological or 

medical problems and could prevent TMD from becom-
ing chronic, and consequently, the treatment of TMD 
would become more time efficient and less expensive. 

The present study has some limitations. As it had a 
cross-sectional design it is impossible to determine pre-
cisely if the observed differences in temperament and 
character profile were etiological or precipitant factors. 
Secondly, despite the fact that patients who had under-
gone psychiatric therapy within the previous year were 
excluded, Axis I disorders, such as mood and anxiety dis-
orders that could possibly affect TMD weren’t assessed 
with structural interviews. Consequently, while inter-
pretation the data it should be considered that the NS 
and HA dimensions could have been affected by Axis 
I disorders (Goldman et al. 1994). Finally, the present 
sample may not be representative of patients in the com-
munity that never sought treatment. Further studies that 
prospectively assess TMD patients with structured clini-
cal interviews for axis I and II disorders in addition to 
temperament and character inventories are necessary. 

In conclusion, TMD patients were somehow dif-
ferent than the healthy control group in terms of tem-
perament and character. According to the results of the 
present study, TMD patients with this personality pro-
file were more likely to develop cluster B personality dis-
orders and somatization, and male patients were liable to 
depression and anxiety, both of which are known to ac-
company TMD. A bio-psychosocial treatment approach, 
including psychopharmacological and psychotherapeutic 
approaches, and also a multidisciplinary teamwork re-
garding the principles of consultation-liaison psychiatry 
should be considered in cases meeting these personality 
profiles.
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