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SUMMARY Temporomandibular disorders (TMD) are

functional diseases of the masticatory system; their

symptoms are clicking, difficulty opening the

mouth wide, ear pain, facial pain and headaches.

The relationships among distress, emotional

factors and TMD are well known. It was shown

that patients with TMD have little awareness of

their inner states and emotions, and it was found

that those reporting oro-facial pain presented

higher alexithymia than did asymptomatic people.

Other authors confirmed that alexithymia was

higher in the painful TMD group than controls.

This study was aimed to evaluate whether

alexithymia and its components can be considered

as predisposing factors for pain severity, poor

health and greater social difficulties in patients

with TMD. One hundred thirty-three patients

received a diagnosis of TMD and completed the

20-item Toronto Alexithymia Scale. Multiple

stepwise regressions showed that alexithymia and

age explained 10% of the pain and 31% of poor

health and also that alexithymia explained 7% of

social difficulty. A direct comparison of patients

with TMD based on alexithymia revealed a higher

presence of pain in alexithymic patients with TMD

than in those characterised by moderate or no

alexithymia. In conclusion, alexithymia partly

predicts pain, poor health and social difficulties in

patients with TMD. Furthermore, alexithymic

patients have more pain than those with moderate

or low alexithymia.
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Introduction

Temporomandibular disorders (TMD) are functional

diseases of the masticatory system, involving the mus-

cles of mastication and the hard and soft tissues of the

temporomandibular joint (1). Primary symptoms of

TMD are clicking, difficulty opening the mouth wide,

ear pain, facial pain and headaches (2). An epidemio-

logical study points out that 50–60% of the popula-

tion show signs of and/or marked functional

impairment of the masticatory system, while 8–15%

of women and 3–10% of men have symptoms severe

enough to require treatment (3).

Chronic pain is frequently related with TMD (4),

and oro-facial pain is usually associated with many

conditions, such as loss of or increase in the weight,

swelling, libido loss, sleep disorders, attention deficit

(5). The relationships of TMD with distress and emo-

tional factors are well known (6, 7). Stressful events

appear to have a strong influence on TMD, in particu-

lar with regard to the intensification of oral parafunc-

tions (clenching and grinding of teeth) (8). In

addition, it was shown that patients with TMD have

little awareness of their inner states and emotions (9).

Further, patients with chronic pain (with disorders

different from TMD) usually present higher alexithy-

mia levels than controls (10, 11). A positive relation-

ship between alexithymia and acute pain was also

reported (12, 13), but this finding was not confirmed

by other studies (10–14).
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A Finnish study (15), by considering 4893 people,

found that those reporting oro-facial pain presented

higher alexithymia than did asymptomatic people.

However, participants of this study did not receive a

diagnosis of TMD. More recently, Glaros and Lumley

(16) evaluated the relationship between alexithymia

and TMD by comparing two groups of patients with

and without pain. The authors found that patients

with painful TMD were not more alexithymic than

pain-free controls; however, the group who experi-

enced pain did present higher difficulty identifying

feelings (DIF) than did people without pain. These

findings do not confirm the relationship between

TMD and alexithymia, and they only partly corrobo-

rate the relationship between alexithymia and pain

severity. In fact, patients with painful TMD had

greater DIF than did pain-free TMD patients, even if

this difference was explained by depressed mood. Fur-

ther, painful TMD patients reported lower externally

oriented thinking (EOT) than did pain-free TMD

patients, even after controlling for depressed mood. In

our opinion, the difficulty in interpreting these results

is given by the fact that the study does not consider

alexithymia and its components as independent vari-

ables. Therefore, a number of issues remain unclear.

First, in patients with TMD, does alexithymia (or its

components) represent a predisposing factor of pain

severity? Second, in patients with TMD, does alexi-

thymia predispose to poor health and greater social

difficulties?

This study was aimed to evaluate whether alexithy-

mia and its components are associated to pain severity

in patients with TMD (15, 16). Moreover, according

to findings showing an association between alexithy-

mia and somatisation (17) and between alexithymia

and difficulty in social relationships (18), we hypoth-

esise that alexithymia could be a predisposing factors

for poor health and greater social difficulties in

patients with TMD.

In line with Glaros and Lumley’s study, we exam-

ined the relationship among alexithymia, pain, health

and social difficulties in patients with TMD using two

methods. We first assessed whether alexithymia and

its components (as measured with the 20-item Tor-

onto Alexithymia Scale; TAS-20) predict more severe

pain, poor health and greater difficulties in social rela-

tionships. Second, we tested the hypothesis that pain,

poor health and difficulties in social relationships are

higher among alexithymic people compared with both

non-alexithymic subjects and people with intermedi-

ate alexithymia.

Method

Participants

One hundred thirty-two patients (112 women and 20

men, mean age: 39�20 � 13�56 years) were recruited

from the Odontoiatric Clinic in Periodontology of Pol-

iclinico ‘Umberto I’ in Rome in the period from June

2010 to November 2010. All participants received a

diagnosis of TMD, according to the Research Diagnos-

tic Criteria for Temporomandibular Disorders (RDC-

TMD) (1). Exclusion criteria were temporomandibular

joint disorders (TMJD) due to accidents, pre-surgical

treatments; or any chronic pain condition other than

TMD.

All patients were unpaid volunteers who signed an

informed consent before participating in the study. All

aspects of the research protocol were approved by the

local ethical committee, and patients were free to

decline their participation. About 82% of the patients

agreed to participate.

The following individual characteristics were taken

into account: age, years of schooling, weight, height,

body mass index (BMI), nocturnal bruxism and use of

the mandibular bite plate (Table 1).

Measures

Toronto alexithymia scale. Alexithymia was measured

by the TAS-20 (18, 19). The TAS-20 is the most

widely used and validated self-report measure of

alexithymia. TAS-20 shows a three-factor structure

consisting of (1) DIF, (2) difficulty describing feelings

(DDF) and (3) EOT. According to Taylor et al.’s

recommendations (20), people are considered as non-

alexithymic if their global score is below or equal to

51. A score ranging between 52 and 60 represents

moderate alexithymia levels. Finally, people showing

a score >61 are considered alexithymic. In the present

study, 63�64% (N = 84) of the people were classified

as non-alexithymic, 24�24% (N = 32) as moderate

alexithymic and 12�12% (N = 16) as alexithymic.

Research Diagnostic Criteria for Temporomandibular

Disorders Questionnaire. The RDC-TMD questionnaire

(1) is aimed to assess and classify the severity of the
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pain condition and pain-related disability. Information

on health is also included. This information concerns

the following dimensions: a) general health, b) oral

health, c) general health care and d) oral health care.

Pain-related social difficulties are also investigated,

with question concerning to a) interference in daily

activities, b) changes in employment, c) difficulty in

employment, d) changes in recreational area, e) diffi-

culty in social activities, f) difficulty in speaking, g)

difficulty in laughing and h) difficulty in kissing. The

presence of pain was assessed by participants on a 0

(no pain)- to 10 (severe pain)-point scale.

Procedure

All patients diagnosed as TMD were required to evalu-

ate the presence of pain and to fill in the RDC-TMD

questionnaire. An interview with the patients evalu-

ated the presence of nocturnal bruxism according to

the report that they frequently presented with tooth

grinding sounds during sleep, confirmed by a room-

mate or family member. Then they were recruited by a

psychologist in the waiting room of the Odontoiatric

Clinic in Periodontology. After each participant pro-

vided informed consent, he/she was required to fill in

the TAS-20. Then, he/she was administered a ques-

tionnaire by a psychologist. Approximately 1 week

later, each participant had another interview with the

psychologist and received his/her psychological profile.

Data analysis

To evaluate the relationships among variables, the

Pearson’s correlation was used. Multiple stepwise

regression (forward method) analyses were used to

assess the best model in predicting the levels of TMD

symptoms. The following variables were alternatively

entered into the stepwise linear regression model as

independent variables: (i) total alexithymia score and

age and (ii) DIF, DDF, EOT and age. Stepwise multi-

ple regressions examined the influence of alexithymia

(TAS-20 scores) on 1) pain; 2) poor health: average of

z scores of the following dimensions: a) general

health, b) oral health, c) general health care and d)

oral health care (high scores define poor health); 3)

social difficulties: average of z scores of the following

dimensions: a) interference in daily activities, b)

changes in employment, c) difficulty in employment,

d) changes in recreational area, e) difficulty in social

activities, f) difficulty in speaking, g) difficulty in

laughing and h) difficulty in kissing. Finally, facets of

the TAS-20 were entered in stepwise analyses to pre-

dict 1) pain, 2) poor health and 3) social difficulties.

To directly compare the presence of TMD symptoms

as a function of alexithymia, separate multivariate

analyses of covariance (MANCOVAs) were performed with

alexithymia (high alexithymia, moderate alexithymia,

low alexithymia) as the between-group variable and

age as a covariate. One MANCOVA considered poor health

(general health, oral health, general health care, oral

health care) and another MANCOVA considered social diffi-

culty (interference in daily activities, changes in

employment, difficulties in employment, changes in

recreational area, difficulty in social activities, difficulty

in speaking, difficulty in laughing, difficulty in kissing)

as dependent variables. One ANCOVA considered pain as

a dependent variable. An alpha value of 0�05 was used

to establish statistical significance for all analyses.

Table 1. Main characteristics of participants

Global sample High alexithymics Moderate alexithymics Low alexithymics

Number of participants: 132 16 32 84

Mean (�s.d.)

Age 39�20 � 13�56 40�00 � 15�17 43�55 � 15�37 37�38 � 12�23
Years of schooling 13�69 � 3�85 10�57 � 2�71 12�43 � 3�70 14�77 � 3�64
Weight (in Kg) 64�35 � 12�18 64�31 � 12�37 65�83 � 14�39 63�79 � 11�33
Height (in cm) 165�72 � 8�59 163�81 � 5�41 163�83 � 7�54 166�81 � 9�33
BMI 23�39 � 3�80 23�90 � 4�09 24�47 � 4�72 22�88 � 3�28

Percentage

Familiarity with TMD 20 29 41 11

Nocturnal bruxism 68 87 57 69

Use of the mandibular bite plate 57 73 52 56

BMI, body mass index; computed by dividing weight (kg) by height (m2).

© 2013 John Wiley & Sons Ltd
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Results

Multiple stepwise regression analyses

Global alexithymia. Means, standard deviations and

correlations (Pearson’s r) of measures used in the mod-

elling analyses are presented in Table 2. In Table 3,

results of multiple stepwise regression are reported.

When pain was the dependent variable, alexithymia

and age were both significant and they explained

10% of the total covariance. In the analysis consider-

ing poor health, alexithymia and age were both signifi-

cant and they explained 31% of the total covariance.

When social difficulty was considered as dependent var-

iable, alexithymia and age were both significant and

they explained 7% of the total covariance.

DIF, DDF and EOT. Means and standard deviations

of measures used in the modelling analyses are

presented in Table 2. In Table 3, results of multiple

stepwise regression are reported. When pain was the

dependent variable, DIF, DDF and age explained 10%

of the total covariance, but none of them was signifi-

cant. In the analysis considering poor health, DIF and

age variables were both significant and they explained

38% of the total covariance. Concerning social diffi-

culty, only DIF was significant and it explained 13%

of the total covariance.

MANCOVA and ANCOVA results

Alexithymia and pain. The ANCOVA considering alexithy-

mia (high alexithymia, moderate alexithymia, low

alexithymia) as between-group variable, age as covari-

ate and pain as dependent variable showed a significant

effect (F2,128 = 3�51; P = 0�03; Partial g2 = 0�063; see

Table 4), which revealed a greater pain in high-alexi-

thymic patients than in the other patients (see Fig. 1).

Alexithymia and poor health. The MANCOVA considering

alexithymia (high alexithymia, moderate alexithymia,

Table 2. Means, standard deviations and correlations among variables

TAS-20 DIF DDF EOT Pain Worst health Social difficulty

DIF 0�77***
DDF 0�74*** 0�59***
EOT 0�56*** 0�14 0�35***
Pain 0�24** 0�26** 0�23** 0�12
Poor health 0�30*** 0�45*** 0�33*** 0�12 0�30***
Social difficulty 0�24** 0�35*** 0�15 0�06 0�60*** 0�29***
Age 0�12 0�19* 0�19* 0�12 0�22* 0�49*** 0�10
Mean 45�44 16�17 12�20 16�78 4�48 �0�03 0�00
SD 12�93 7�46 4�88 4�90 3�00 0�79 0�74

DIF, difficulty identifying feelings; DDF, difficulty describing feelings; EOT, externally oriented thinking; TAS-20: Global scores of

alexithymia.

*P < 0�05: **P < 0�01; ***P < 0�001.

Table 3. Stepwise regression analyses predicting pain, poor

health and social difficulty from (a) TAS-20 scores and age and

(b) DIF, DDF, EOT and age

R2 F P b t P

a) Independent variables: alexithymia and age

Pain 0�10 6�18 0�003
TAS 0�22 2�50 0�01
Age 0�19 2�16 0�03

Poor health 0�31 27�17 0�000001
Age 0�46 6�07 0�000001
TAS 0�25 3�29 0�001

Social

difficulty

0�07 9�69 0�002

TAS 0�27 3�11 0�002
b) Independent variables: DIF, DDF, EOT and age

Pain 0�10 4�40 0�006
DIF 0�16 1�45 0�15
Age 0�17 1�85 0�07
DDF 0�11 1�01 0�32

Poor health 0�38 36�52 0�000001
Age 0�42 5�71 0�000001
DIF 0�37 4�98 0�000002

Social

difficulty

0�13 17�46 0�00006

DIF 0�36 4�18 0�00006

DIF, difficulty identifying feelings; DDF, difficulty describing

feelings; EOT, externally oriented thinking.
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low alexithymia) as between-group variable, age as

covariate and general health, oral health, general

health care, oral health care (poor health) as depen-

dent variables was not significant (Rao’s8�250 = 1�06;
P = 0�40; Partial g2=0�040); ANCOVAs, however, showed

a significant effect for oral health care. ANCOVAs results

are reported in the Table 4. Poor health variables as a

function of alexithymia are reported in Fig. 1.

Alexithymia and social difficulty. The MANCOVA, consider-

ing interference in daily activities, changes in employ-

ment, difficulties in employment, changes in

recreational area, difficulty in social activities, difficulty

in speaking, difficulty in laughing and difficulty in kiss-

ing (social difficulty), showed a significant effect of alexi-

thymia (Rao’s16,238 = 2�26; P = 0�005; Partial g2=0�161),
and ANCOVAs revealed a significantly greater difficulty in

speaking in alexithymic patients than in the other

patients (see Table 4 and Fig. 2). All other differences

in social difficulties are in the expected direction.

Discussion

We examined the relationship of global alexithymia

and its facets with pain, poor health and social diffi-

culties in patients with TMD. Similarly to Glaros and

Lumley’s study (16), we used two methods: compari-

son between groups and correlations within group.

In this study, the findings highlight significant corre-

lations of alexithymia and two of its facets (DIF and

Table 4. Means and standard deviations of all variables and ANOVA results

Low alexithymia Moderate alexithymia High alexithymia

ANCOVA results

F2,128 P Partial g2

Pain 4�23 � 2�95 4�06 � 3�20 6�67 � 3�00 3�51 0�03 0�063
General health 3�24 � 0�98 3�51 � 0�98 3�72 � 0�64 <1 – 0�016
Oral health 3�60 � 0�95 3�75 � 1�05 3�81 � 0�75 <1 – 0�005
General health care 2�88 � 0�89 3�10 � 1�26 3�63 � 0�92 2�56 0�08 0�047
Oral health care 2�80 � 0�93 3�00 � 1�20 3�72 � 0�90 3�9 0�02 0�069
Interference in daily activities 3�04 � 2�93 3�11 � 3�15 4�25 � 3�98 <1 – 0�009
Changes in employment 2�32 � 2�68 2�74 � 2�98 4�92 � 3�93 1�57 0�2 0�030
Difficulties in employment 1�59 � 0�98 1�85 � 1�29 2�33 � 1�43 1�37 0�3 0�026
Changes in recreational area 3�18 � 3�10 2�41 � 3�03 4�75 � 3�71 1�24 0�3 0�024
Difficulty in social activities 1�39 � 0�75 1�62 � 1�15 2�61 � 1�27 2�54 0�08 0�048
Difficulty in speaking 1�63 � 0�86 1�63 � 1�04 2�58 � 1�00 4�65 0�01 0�084
Difficulty in laughing 1�73 � 1�06 2�11 � 1�39 2�75 � 1�48 2�61 0�08 0�049
Difficulty in kissing 1�74 � 0�97 1�70 � 1�07 2�00 � 1�20 <1 – 0�004

Pain General health Oral health General health care Oral health care

No Alexithymia 4·23 3·24 3·6 2·88 2·8

Moderate Alexithymia 4·06 3·51 3·75 3·1 3

Alexithymia 6·67 3·72 3·81 3·63 3·72

–0·5

0·5

1·5

2·5

3·5

4·5

5·5

6·5

7·5

Sc
or

es
  

Fig. 1. Pain and poor health

(general health, oral health, general

health care, oral health care) scores

in patients with TMD, characterised

by low alexithymia (black bars),

moderate alexithymia (white bars)

and high alexithymia (grey bars). It

should be highlighted that higher

health scores indicate poor health.
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DDF) to pain, poor health and social difficulties in

patients with TMD. Specifically, global alexithymia and

age predicted 10% of pain and 31% of poor health in

patients with TMD, while global alexithymia only pre-

dicted 7% of variance in social difficulty. When facets

of alexithymia were considered, 10% of pain was pre-

dicted by DIF, DDF and age; 38% of poor health was

predicted by DIF and age; finally, 13% of social diffi-

culty was predicted by DIF. These results are line with

recent findings highlighting facial emotion recognition

deficits in patients with TMD (21).

Concerning pain, results of this study replicate pre-

vious findings (15, 16) because they indicate clearly

that the presence of pain intensify significantly as a

function of alexithymia and specifically of Difficulty

in Identifying and of Describing Feelings. Equally,

findings of the present study confirm preceding results

showing an association between alexithymia and both

poor health (22) and social difficulty (23). However,

for the first time, the latter two associations were

found in patients suffering TMD.

No significant correlation was found between EOT

and each of the variables measured in patients with

TMD. This may be explained by assuming a specific

role of emotional dysregulation in the exacerbation of

pain, poor health and social difficulties in patients

with TMD. These results are in line with the inconsis-

tency of relationship found between EOT and TMD

pain in the literature (16).

When we directly compared high-alexithymic,

moderate-alexithymic and low-alexithymic patients

with TMD in measures of pain, poor health and social

difficulties, we found that these were higher in high-

alexithymic patients than in the other two groups,

but these differences were significant only for pain,

oral health care and difficulty in speaking.

The higher presence of pain in high-alexithymic

patients confirms previous results (15, 16). However,

it should be underlined that the present study has

confirmed the association between alexithymia and

pain, considering alexithymia as an independent vari-

able, differently from previous studies.

Interference 
DA

Changes E Difficulty E Changes RA Difficulty SA Difficulty S Difficulty L Difficulty K

N0-Alexithymia 3·04 2·32 1·59 3·18 1·39 1·63 1·73 1·74

Moderate Alexithymia 3·11 2·74 1·85 2·41 1·62 1·63 2·11 1·7

Alexithymia 4·25 4·92 2·33 4·75 2·61 2·58 2·75 2

–0·5

0·5

1·5

2·5

3·5

4·5

5·5

6·5

7·5

Sc
or

es
   

Fig. 2. Social difficulties (interference in daily activities, changes in employment, difficulty in employment, changes in recreational

area, difficulty in social activities, difficulty in speaking, difficulty in laughing and difficulty in kissing) scores in patients with TMD,

characterised by low alexithymia (black bars), moderate alexithymia (white bars) and high alexithymia (grey bars). It should be high-

lighted that higher health scores indicate poor social difficulties. DA, daily activities; E, employment; RA, recreational area; SA, social

activities; S, speaking; L, laughing; K, kissing. *P = 0.01.
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This difference seems important because it clearly

highlights that the presence of alexithymic traits may

contribute to the presence of pain or pain severity in

patients with TMD. Although a connection between

chronic pain and alexithymia was noted in several

studies (11), it is not clear the nature of this connection.

One explanation could be that affect regulation failure,

characterising alexithymia, is linked with chronic

pain (20). These results confirm that psychological

factors – that is, emotional dysregulation – play an

important role in the presence of pain in patients with

TMD. Considering that the distribution of alexithymia

in our sample is similar to that observed in healthy

people (24), it would be useful to repeat the study by

considering a larger sample of patients with TMD.

The study has some limitations that should be con-

sidered. In fact, the results only partly support the

hypothesis, that is, alexithymia exhibited low correla-

tions with pain, poor health and social difficulties

even though they were statistically significant. To

clarify the relationship between alexithymia and the

conditions associated with TMD will be important to

repeat the study while including more participants

well as assessing other psychological traits that may

contribute, together with alexithymia, to explain the

difficulties experienced by patients with TMD.

Conclusions

These results, although preliminary, points out the

usefulness of developing a protocol of diagnosis and

care in a biopsychosocial perspective, providing the

synergistic collaboration of a psychologist with other

professional people who are interested in TMD. The

dentist is the first specialist able to diagnose TMD and

to establish the treatment plan, which provides for the

immediate control of pain through drug administration

and occlusal therapy. The psychologist may provide an

important aid to classify the disorder in the context of

emotional disregulation and could contribute to reduce

pain and social difficulties and to improve general and

oral health through psychological programmes aimed

to promote emotional regulation (25).
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