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Psychosocial Profiles of  
Temporomandibular Disorder Pain Patients:  
Proposal of a New Approach to Present Complex Data 

Aims: To propose a visual method to screen and assess psychosocial functioning 
in temporomandibular disorder (TMD) pain patients in comparison with age- and 
gender-matched healthy controls by forming individual profiles and to evaluate 
the association between psychosocial profiles and quantitative sensory testing 
(QST) findings of TMD pain patients. Methods: TMD patients (n = 58) and control 
participants (n = 41) completed a set of questionnaires profiling their psychosocial 
function, and QST was performed at the temporomandibular joint (TMJ) on both 
sides of the face in all participants. Psychosocial parameters from the Research 
Diagnostic Criteria for TMD (RDC/TMD), Oral Health Impact Profile (OHIP), and 
Pain Catastrophizing Scale (PCS) instruments were transformed into T scores, 
and QST parameters were transformed into z scores based on reference data. 
Group differences for psychosocial T scores were analyzed with t tests. T scores 
of psychosocial parameters and z scores of QST parameters were correlated using 
Spearman’s correlation (ρ). Results: Most (96.6%) TMD pain patients exhibited one 
or more parameters indicative of psychosocial distress, with psychological disability 
scores being the scores most frequently encountered outside the reference 95% 
confidence intervals (CI). TMD patients were psychosocially more distressed 
with regard to all psychosocial parameters compared with controls (P < .009). 
After Bonferroni corrections, a significant correlation was detected between the 
sleep dysfunction parameter and mechanical detection threshold (MDT) in TMD 
pain patients (ρ = 0.427, P < .001). Conclusion: T score psychosocial profiles 
created an easy overview of psychosocial function in TMD pain patients. Increased 
sensitivity to tactile stimuli was associated with higher sleep dysfunction T scores. 
J Oral Facial Pain Headache 2017;31:199–209. doi: 10.11607/ofph.1666
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Temporomandibular disorders (TMD) comprise a number of prob-
lems involving the structures in and around the temporomandib-
ular joint (TMJ), the masticatory musculature, or both.1 TMD is a 

major cause of nondental pain in the orofacial region.2 Chronic muscu-
loskeletal pain, by its nature, is associated with negative emotions and 
psychological distress,3 and previous findings suggest that TMD is as-
sociated with several psychosocial disorders such as depression, anxi-
ety, somatization, and some personality disorders.4–7 There is extensive 
evidence that psychosocial factors have a substantial impact on pain 
persistence as well as on responsiveness to TMD treatment.8–11 The 
psychological aspects are categorized as predisposing, initiating, and 
perpetuating factors of TMD.12 Moreover, TMD can have a significant 
negative impact on quality of life.13–15 

Several standardized self-report questionnaires assessing different 
dimensions of the psychosocial profile have been developed. Axis II 
from the Research Diagnostic Criteria for TMD (RDC/TMD) address-
es pain intensity, pain-related disability, and psychosocial dysfunc-
tions such as depression and somatization.16,17 The Oral Health Impact 
Profile (OHIP) is widely used as an oral health–related quality of life 
(OHRQoL) instrument13 and measures the oral health effects on psy-
chosocial well-being.13,18 Catastrophizing, which is one of the most im-
portant psychological predictors of pain experience, can be assessed 
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with the Pain Catastrophizing Scale (PCS).19–21 Pain 
catastrophizing is defined as a negative cognitive-af-
fective response to anticipated or actual pain.19,22 
Several studies have assessed psychosocial vari-
ables in TMD patients by comparing them between 
myofascial and arthrogenous TMD patients,23–25 
between subtypes of TMD based on the Graded 
Chronic Pain Scale (GCPS) from the RDC/TMD,8 
or before and after the treatment provided.12,26 A few 
studies comparing the psychosocial variables be-
tween myofascial and arthrogenous TMD patients 
have demonstrated increased symptoms of psycho-
social impairment in myofascial TMD patients,23,27 
but others have shown no differences between the 
two groups.7,25 However, in most of these studies, 
the majority of patients included were of myofascial 
TMD origin, and TMJ pain patients were small in num-
ber.23,28 Moreover, there is no method for visualization 
and easy interpretation of the complex psychosocial 
data in TMD pain patients. 

Somatosensory disturbances such as increased 
pain sensitivity to external stimuli are frequent fea-
tures of chronic pain,29,30 and somatosensory ab-
normalities have been documented in chronic TMD 
arthrogenous patients.31–33 Quantitative sensory 
testing (QST) is a widely accepted tool to inves-
tigate somatosensory changes in pain patients.34 

Psychological factors are involved in the perception 
of pain and, conversely, pain may dramatically affect 
psychological well-being,35 implying that psychoso-
cial factors may influence clinical pain and QST re-
sponses.36 A few studies have shown associations 
between psychosocial variables and pain sensitivity 
in TMD patients.37–39 However, studies based on QST 
in TMD pain patients have not consistently included a 
psychological assessment of their participants. 

Therefore, the aims of this study were to propose 
a visual method to screen and assess psychosocial 
function in TMD pain patients in comparison with 
age- and gender-matched healthy controls by form-
ing individual profiles and to evaluate the association 
between psychosocial profiles and QST findings of 
TMD pain patients. It was hypothesized that the pro-
posed method of visualizing the psychosocial function 
in TMD pain patients would provide an easy yet com-
prehensive overview of complex psychosocial data in 
TMD patients compared with healthy controls and that 
there would be no association between psychosocial 
profiles and the QST findings of TMD pain patients.

Materials and Methods

Overview
This study was part of a previous study in which QST 
and conditioned pain modulation were assessed in 

TMD pain patients. Thus, the participants, study set-
ting, and QST data used in this study were the same 
as those described previously.40 

Study Participants
In this study, 58 TMD pain patients (48 women and 
10 men) and 41 age- and gender-matched healthy 
controls (30 women and 11 men) participated. The 
mean (± standard deviation [SD]) age of the TMD 
pain patients was 37.2 ± 14.9 years (range 20 to 
74 years), and the mean age of the healthy controls 
was 32.0 ± 11.9 years (range 20 to 61 years).40 The 
study was performed at the Department of Dentistry, 
Aarhus University. TMD pain patients were recruited 
from the Section of Orofacial Pain and Jaw Function, 
Department of Dentistry, Aarhus University. The 
healthy participants were recruited by advertising on 
campus and around the University and on web pages. 
A clinical examination, including the RDC/TMD pro-
tocol, was performed on all participants prior to the 
study.17,40 The healthy controls included in the study 
reported no signs or symptoms of TMD, rheumatolog-
ic disease, musculoskeletal disease, or any previous 
injuries that would interfere with normal somatosenso-
ry function, and all healthy controls were able to read 
and write. The inclusion criteria for TMD pain patients 
were: adults over the age of 18; TMD pain patients be-
longing to group IIIa (ie, TMJ arthralgia: spontaneous 
pain perceived from the TMJ region or pain in the TMJ 
on movements of the jaw, and pain on palpation of the 
lateral pole or posterior attachment of the TMJ on the 
same side) or group IIIb (ie, TMJ osteoarthritis: TMJ 
arthralgia along with either coarse crepitus in the joint 
or degenerative changes in the joint supported by 
cone beam computed tomography [CBCT] findings) 
from the RDC/TMD17,40; and patients reporting TMJ 
pain longer than 3 months.40 In addition, comorbid 
diagnoses of myofascial pain (group I) and disc dis-
placements (group II) with arthralgia or osteoarthritis 
from RDC/TMD classification were also accepted.40 
Exclusion criteria were TMJ pain conditions related to 
acute trauma, rheumatoid arthritis or other generalized 
joint conditions, and any physical or mental illness that 
would interfere with the ability to complete the study 
questionnaires. The study mainly focused on patients 
with TMJ pain (ie, TMJ arthralgia and osteoarthritis); 
however, as noted above, patients with addition-
al diagnoses of groups I and II from the RDC/TMD 
classification were also included, and therefore the 
term TMD pain patients is used throughout the man-
uscript.40 All participants gave their written informed 
consent prior to study participation. The study was 
conducted in accordance with the guidelines of the 
World Medical Association Declaration of Helsinki 
and approved by the local ethics committee in Central 
Denmark Region, Denmark.

© 2017 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



Kothari et al

Journal of Oral & Facial Pain and Headache  201

Procedures
At the beginning of the study, all participants com-
pleted a set of questionnaires profiling the psy-
chosocial condition. All questionnaires used in the 
study have previously been tested for validity and 
reliability.13,19,41–43 A standardized battery of QST 
was then performed in all participants according to 
the German Research Network on Neuropathic Pain 
(DFNS) protocol.40,44

Questionnaires
RDC/TMD History Questionnaire (Axis II)
A Danish version of the RDC/TMD history question-
naire was applied and consisted of the following in-
struments: GCPS, depressive symptoms, nonspecific 
physical symptoms (with and without pain items), and 
symptoms of sleep dysfunction.16,17 The GCPS as-
sesses pain intensity and pain-related disability.17 This 
scale is divided into the following five grades: 0 = no 
disability; grade I = low pain intensity with low disabil-
ity; grade II = high pain intensity with low disability; 
grade III = moderately limiting pain intensity with high 
disability; and grade IV = severely limiting pain intensi-
ty with high disability.45 The depressive symptoms in-
strument is based on the Depressive Symptom Scale 
of the Symptoms Checklist-90 Revised (SCL-90-R),16 
which consists of 20 items that are scored on a 
5-point Likert scale. The average of the 20 items is 
taken as the total depressive symptom score.16,17 The 
nonspecific physical symptom scale—ie, somatization 
scale, which is also based on the SCL-90-R—con-
sists of 12 questions with pain items and 7 questions 
without pain items.16,17 This scale is also scored on 
a 5-point Likert scale.16 The sleep dysfunction scale 
consists of three items, is also scored on a 5-point 
Likert scale, and is also based on the SCL-90-R.16,17 
It is assessed by calculating the average score of the 
three questions measuring sleep disturbance (ear-
ly morning awakening, difficulty falling asleep, and 
restless sleep).16,17 The RDC/TMD history question-
naire provides a reliable and valid assessment of the 
above-mentioned psychosocial factors.43 A detailed 
description of diagnostic and scoring criteria of Axis 
II instruments is available.17 
OHIP-49 Questionnaire
OHRQoL was measured using the Danish version of 
OHIP-49.46 This instrument consists of 49 questions 
distributed among 7 domains, which are functional 
limitation, physical pain, psychological discomfort, 
physical disability, psychological disability, social 
disability, and handicap.13,46 For each question, the 
participants described how frequently the problem 
had occurred within the last month using six different 
possible answers and corresponding scores: very of-
ten (4), fairly often (3), occasionally (2), hardly ever 
(1), never (0), or I don’t know46 (in the case of this 

response, no score was given). The score for each 
question was multiplied by the relevant weight and 
summed within each domain to calculate seven sub-
scale scores.13 The overall OHIP score (OHIP-total) 
for each participant was calculated by adding the 
scores of the 7 subscales or summing the scores of 
the 49 answers.13 Higher scores indicated a poorer 
quality of life.47 This instrument has good reliability 
and construct validity.13,42

PCS
The PCS measures the degree of catastrophic 
thoughts about pain.19 It consists of 13 items that are 
rated on a 5-point scale from 0 (not at all) to 4 (all 
the time).19 The PCS total (PCS-total) score is most 
commonly used and is calculated by summing all the 
individual items.19 It ranges from 0 to 52, and higher 
scores are indicative of greater pain-related catastro-
phizing thoughts.41 It consists of three dimensions of 
pain catastrophizing: helplessness (items 1–5 and 
12), rumination (items 8–11), and magnification (items 
6, 7, and 13).19 Subscale scores can also be calcu-
lated.19 A Danish version of PCS was completed by 
the participants.22 The psychometric properties of 
PCS have been shown to have good reliability and 
acceptable validity in both clinical and nonclinical 
populations.19,41 
QST
QST was performed on the skin overlying the TMJ on 
both sides of the face in accordance with the stan-
dardized protocol of the DFNS in all the patients and 
healthy controls.40,44 In patients, the test site was de-
fined as the most painful side and the control site as 
the nonpainful or less painful side.40 In healthy con-
trols, the test site was defined as the dominant side.40

The standardized QST battery consists of 7 tests 
measuring 13 parameters that cover relevant nerve 
function.48 For a detailed description of the protocol, 
see Rolke et al.44 In the present study, the thermal 
tests consisted of six parameters: cold and warm de-
tection thresholds (CDT, WDT), heat and cold pain 
thresholds (HPT, CPT), and the number of paradoxi-
cal heat sensations (PHS) during the thermal sensory 
limen (TSL) procedure of alternating warm and cold 
stimuli.31,44,49,50 These tests were assessed using a 
PATHWAY thermal sensory testing device (MEDOC 
Ltd).31,49,50

Mechanical tests consisted of seven different pa-
rameters.31,44,49,50 The mechanical detection thresh-
old (MDT) was measured using a standardized set 
of von Frey filaments with rounded tips of 0.5-mm 
diameter (OptiHair2, MARSTOCK nervtest) that ex-
erted forces ranging from 0.25 to 512 mN.31,44,49,50 
A standardized set of seven custom-made weight-
ed pinprick stimulators (made at Aarhus University) 
were used to determine the mechanical pain thresh-
old (MPT). These stimulators exerted forces between 

© 2017 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



202  Volume 31, Number 3, 2017

Kothari et al

8 and 512 mN (8, 16, 32, 64, 128, 256, and 512 
mN) and had a flat contact surface of 0.2 mm.31,44,50 
Mechanical pain sensitivity (MPS) was assessed 
using the same pinprick stimulators used to deter-
mine the MPT to obtain a stimulus-response func-
tion.31,44,50 Dynamic mechanical allodynia (DMA) was 
assessed as part of the test above. Three light tactile 
stimulators were used to assess DMA: a cotton wisp, 
a cotton wool tip (Q-tip) attached to a flexible handle, 
and a standardized brush (Somedic).31,44,50 The wind-
up ratio (WUR) for repetitive pinprick stimuli was de-
termined using a custom-made pinprick stimulator, as 
mentioned above.31,44,50 The stimulator that delivered 
a force the participant perceived as slightly painful 
was selected for the test.31,44 Vibration detection 
threshold (VDT) was assessed using a Rydel-Seiffer 
graded tuning fork (64 Hz, 8/8 scale) placed over the 
bony prominence.31,44 Pressure pain threshold (PPT) 
was measured using a digital pressure algometer 
(SOMEDIC AB) with a probe area of 1 cm2.31,44,49  
A detailed description of the QST protocol used in 
this study has been described previously.40

Data Evaluation and Statistical Analyses
Transformation of Psychosocial Parameters  
into T Scores
The psychosocial parameters from the RDC/TMD 
Axis II history questionnaire (depressive symptoms, 
nonspecific physical symptoms with and without pain 
items, and symptoms of sleep dysfunction), OHIP 
(functional limitation, physical pain, psychological 
discomfort, physical disability, psychological dis-
ability, social disability, handicap, and OHIP-total), 
and PCS (helplessness, rumination, magnification, 
and PCS-total) were transformed into T scores. To 
compare a single patient’s psychosocial profile with 
the group mean of the healthy controls, psychosocial 
data were also transformed into T scores.16 For this, 
the data were first transformed into z scores using the 
expression: z score = (Valuesingle patient – Meancontrols) / 
SDcontrols.31,44 Both T scores and z scores are stan-
dardized scores. z scores can easily be transformed 
into T scores by multiplying the given z scores by 10 
(SD of the distribution of T scores) and then add-
ing 50 (the mean of the distribution of T scores). 
Therefore, after z score transformation, the expres-
sion: T score = 10(z score) + 50 was applied to the 
individual patient’s data for each psychosocial pa-
rameter. A T score of 50 indicated an individual value 
corresponding to the group mean of the healthy con-
trols16; T scores between 40 and 60 were considered 
the normal range (as defined by the mean ± SD).16 
Approximately two-thirds of the scores of the refer-
ence group were expected to fall within this normal 
range. A T score above 60 was considered higher 
than the healthy reference group. Furthermore, 95% 

of the distribution of healthy reference data were ex-
pected to lie within two SD values of the mean (in the 
present study, T scores between 30 and 70). Thus, 
scores above 70 were considered unusually high 
compared with the reference data and were termed 
as absolute psychosocial distress, while a T score 
below 30 was considered unusually low compared 
with the reference data.
z Score Transformation of QST Data 
CPT, HPT, VDT, and PHS were normally distributed.40 
Due to skewed distribution, all other parameters were 
transformed logarithmically before analysis. A small 
constant (0.1) was added to all pain ratings (MPS, 
DMA) prior to calculating the logarithm to avoid a 
loss of zero values.40 To compare a single patient’s 
QST data profile with the group mean of the healthy 
controls (mean data from left and right TMJ pooled), 
the patient’s data were z transformed for each sin-
gle parameter using the following expression: z score 
= (Valuesingle patient – Meancontrols) / SDcontrols.40,44 After 
z transformation, all patients’ QST data were present-
ed as standard normal distributions (zero mean, unit 
variance).48 Values were adjusted for signs in such a 
way that positive z scores indicated gain of somato-
sensory function, referring to when the patient was 
more sensitive to the test stimuli compared with con-
trols (ie, hyperesthesia, hyperalgesia, allodynia), and 
negative z scores indicated loss of function, referring 
to a lower sensitivity of the patient (hypoesthesia, hy-
poalgesia).51 A z score of 0 represented an individual 
value corresponding to the group mean of the healthy 
control subjects.48 The z score 0 ± 1.96 represent-
ed the range that would be expected to include 95% 
of the healthy control subject data; therefore, any 
z scores outside the 95% confidence interval (CI) of 
healthy control data were considered absolute ab-
normalities.40,51 Since DMA was absent in the healthy 
controls, this measure could not be transformed into 
z scores.40,48 
Statistical Analyses
An unpaired t test was used to compare age between 
subject groups, and the gender distributions of the 
two groups were compared using χ2 test. T score 
psychosocial data for each parameter were com-
pared between the subject groups by using unpaired 
t tests. T scores of all psychosocial parameters were 
tested for possible correlations with the z scores of 
QST findings of the TMD pain patients at the test site 
(most painful side) by means of Spearman’s correla-
tion analyses (ρ) with Bonferroni correction for multi-
ple comparisons. 

All data are presented as mean ± SD values. 
For all tests, statistical significance was assigned at 
P < .05. Data were analyzed using Statistica soft-
ware for Windows (StatSoft Inc). 
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Results

Participants
There were no significant dif-
ferences in the age and gen-
der distributions between the 
TMD pain patients and the 
healthy controls (age: P = .061; 
gender: P = .294).40 All the in-
cluded patients had TMD pain 
according to the clinical RDC/
TMD protocol. Of the 58 TMD 
pain patients, 35 had unilateral 
pain and 23 had bilateral pain 
at the TMJ.40 At the painful TMJ 
side, there were 30 patients 
with TMJ osteoarthritis (group 
IIIb) confirmed by CBCT im-
aging and 28 patients with 
TMJ arthralgia (group IIIa). A 
detailed description of clinical 
characteristics of the TMD pain 
patients has been provided 
previously.40

Psychosocial Profiles
The mean values of Axis II in-
struments, OHIP-total along 
with the seven domains, and 
PCS-total with three dimen-
sions in TMD pain patients and 
healthy controls are presented 
in Table 1.

This feasibility study of 
transforming raw psychoso-
cial data into standardized T 
scores showed that most of 
the TMD pain patients (96.6%, 
n = 56) exhibited at least one 
or more psychosocial parame-
ters indicative of psychosocial 
distress. The most frequent 
psychosocial distress param-
eters (outside 95% CI of the 
healthy reference data) found 
in the TMD pain patients were 
(in order of frequency): psycho-
logical disability in 84.5% (n = 
49), handicap in 62.1% (n = 
36), social disability in 60.3% 
(n = 35), physical disability and 
nonspecific physical symptoms 
without pain items in 58.6% 
(n = 34) each, OHIP-total in 
56.9% (n = 33), nonspecific 
physical symptoms with pain 

items in 48.3% (n = 28), depressive symptoms in 36.2% (n = 21), helpless-
ness in 32.8% (n = 19), psychological discomfort in 27.6% (n= 16), PCS-
total in 24.1% (n = 14), and sleep dysfunction in 22.4% (n = 13). None of 
the patients had T scores above 70 for the parameters of physical pain, func-
tional limitation, rumination, or magnification (Table 2). The individual psycho-
social profiles of the TMD pain patients, shown as T scores, are illustrated 
in Fig 1. A few psychosocial parameters indicative of psychosocial distress 
were also found in healthy controls, with a total of 24.4% (n = 10) showing 
one or more values outside the 95% CI (Table 2).

Further, 98.3% (n = 57) of TMD pain patients had T scores above 60 
for one or more psychosocial parameters, indicating that these scores were 
higher than the reference group. Frequency of T scores above 60 for each 
psychosocial parameter in TMD pain patients were (in order of frequency): 
psychological disability and OHIP-total in 87.9% (n = 51) each, psychologi-
cal discomfort in 79.6% (n = 47), handicap and physical disability in 77.6% 
(n = 45) each, physical pain in 72.4% (n = 42), nonspecific physical symp-
toms with pain items in 70.1% (n = 41), nonspecific physical symptoms 
without pain items in 60.3% (n = 35), helplessness and sleep dysfunction 
in 58.6% (n = 34) each, depressive symptoms in 53.4% (n = 31), functional 
limitation in 48.3% (n = 28), PCS-total in 46.6% (n = 27), magnification in 
39.7% (n = 23), and rumination in 20.7% (n = 12). 

Comparison of the T scores of each psychosocial parameter between 
the subject groups revealed that, compared with healthy controls, TMD pain 
patients had significantly higher depressive symptoms scores (P < .001), 
sleep dysfunction scores (P < .001), and somatization scores (P < .001) 
(Table 2). The OHIP-total score and the scores of individual domains of 
TMD pain patients were significantly higher than for the control group sub-
jects (P < .001) (Table 2). TMD pain patients exhibited significantly greater 
pain-related catastrophizing (PCS-total) compared with the healthy con-
trols (P < .001). Ruminative thoughts, helplessness, and magnification were 

Table 1 � Mean RDC/TMD Axis II, OHIP-49, and PCS Scores of 
Temporomandibular Disorder (TMD) Pain Patients (n = 58) 
Compared with Healthy Controls (n = 41)

Psychosocial parameter
Healthy controls  

Mean (SD)
TMD pain patients  

Mean (SD)
Group differences  

P
RDC/TMD Axis II
Depressive symptoms 0.27 (0.2) 0.83 (0.7) < .001
Somatization
  With pain items
  Without pain items

 
0.24 (0.2)
0.09 (0.2)

 
0.93 (0.7)
0.65 (0.7)

 
< .001
< .001

Sleep dysfunction 0.46 (0.5) 1.30 (1.1) < .001
OHIP
OHIP-total 15.2 (12.5) 80.8 (44.3) < .001
Functional limitation 4.4 (3.5) 12.7 (7.4) < .001
Physical pain 6.3 (5.2) 23.6 (10.2) < .001
Psychological discomfort 1.5 (2.4) 8.9 (6.8) < .001
Physical disability 0.9 (1.6) 9.2 (8.2) < .001
Psychological disability 0.7 (1.8) 13.3 (9.9) < .001
Social disability 0.6 (2.2) 6.7 (7.1) < .001
Handicap 0.8 (2.4) 6.2 (6.0) < .001

PCS
PCS-total 10.3 (9.9) 20.7 (11.0) < .001
Rumination 4.5 (4.4) 7.0 (4.8) .005
Helplessness 3.8 (4.1) 9.6 (5.3) < .001
Magnification 1.8 (1.9) 4.1 (2.9) < .001

RDC/TMD Axis II = Research Diagnostic Criteria for Temporomandibular Disorders;  
OHIP-49 = Oral Health Impact Profile; PCS = Pain Catastrophizing Scale.
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significantly more common among TMD pain pa-
tients compared with the healthy controls (P < .009) 
(Table 2).

Correlations
The results of QST in the TMD pain patients and 
healthy controls have been previously reported,40  
and the same QST data are utilized in this study. 
Correlation analyses between the T scores of psy-

chosocial parameters and z scores of the QST pa-
rameters at the test site of the TMD pain patients 
showed that there was a significant positive correla-
tion between the T scores of sleep dysfunction and 
z scores of MDT (ρ = 0.427; P < .001). T scores of 
functional limitation were significantly negatively cor-
related with z scores of CDT (ρ = –0.270; P = .039), 
WDT (ρ = –0.327; P = .012), and MPS (ρ = –0.334; 
P = .010) and positively correlated with z scores of 

Fig 1  Individual T score psychosocial profiles of temporomandibular disorder (TMD) pain patients (n = 58). The mean psychosocial profile 
T score for all patients is indicated with a black line. A T score of 50 indicates the group mean of healthy reference data, and a T score 
between 40 and 60 indicates normal range. A T score above 70 (outside the 95% confidence interval) indicates psychosocial distress.

Table 2 � Mean T Scores of Psychosocial Parameters of TMD Pain Patients Compared with Healthy 
Controls and Frequency of Patients and Healthy Controls Showing Psychosocial Distress

Psychosocial parameter

Reference data (n = 41) Patient data (n = 58)

Group differences 
P

T score  
mean (SD)

Distressa  
n (%)

T score  
mean (SD)

Distress  
n (%)

SCL-90-R depression scale scores 50 (10) 1 (2.4) 61.6 (14.3) 21 (36.2) < .001
SCL-90-R somatization scale scores

With pain items 50 (10) 1 (2.4) 66.2 (12.3) 28 (48.3) < .001
Without pain items 50 (10) 2 (4.9) 70.4 (21.9) 34 (58.6) < .001

SCL-90-R sleep dysfunction score 50 (10) 2 (4.9) 59.3 (11.6) 13 (22.4) < .001
OHIP-total 50 (10) 1 (2.4) 70.2 (6.6) 33 (56.9) < .001
Functional limitation 50 (10) 0 (0.0) 59.3 (5.6) 0 (0.0) < .001
Physical pain 50 (10) 0 (0.0) 61.5 (2.8) 0 (0.0) < .001
Psychological discomfort 50 (10) 0 (0.0) 64.1 (9.5) 16 (27.6) < .001
Physical disability 50 (10) 1 (2.4) 66.4 (13.2) 34 (58.6) < .001
Psychological disability 50 (10) 3 (7.3) 75.2 (12.3) 49 (84.5) < .001
Social disability 50 (10) 3 (7.3) 66.6 (15.1) 35 (60.3) < .001
Handicap 50 (10) 1 (2.4) 68.3 (13.2) 36 (62.1) < .001
PCS-total 50 (10) 1 (2.4) 60.5 (11.0) 14 (24.1) < .001
Rumination 50 (10) 0 (0.0) 55.0 (9.0) 0 (0.0) .009
Helplessness 50 (10) 0 (0.0) 64.4 (13.2) 19 (32.8) < .001
Magnification 50 (10) 0 (0.0) 57.3 (7.8) 0 (0.0) < .001
aDistress is indicated by a T score above 70.

Psychosocial parameters
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MPT (ρ = 0.300; P = .021). Also, T scores of physical 
pain were negatively correlated with z scores of TSL 
(ρ = –0.268, = .041) and MDT (ρ = –0.324, P = .013). 
Psychological discomfort T scores were negative-
ly correlated with z scores of MPS (ρ = –0.364, 
P = .005) and WUR (ρ = –0.295, P = .024). There 
was also a negative correlation between T scores of 
physical disability and z scores of MPS (ρ = –0.330, 
P = .011). T scores of OHIP-total and rumination were 
positively correlated with z scores of PPT (ρ > 0.274; 
P < .037). However, considering a .004 significance 
level after Bonferroni corrections, all the correlations 
were eliminated except for the positive correlation 
between T scores of sleep dysfunction and z scores 
of MDT (ρ = 0.427; P < .004). 

Discussion

This study has proposed a new method for assess-
ment and visualization of psychosocial function in 
TMD pain patients in comparison to healthy controls 
by forming individual psychosocial profiles using 
T scores. The study thus represented a feasibili-
ty study of transforming self-reported measures of 
pain and psychosocial status of TMD pain patients 
from raw scale score data to standardized T scores. 
The majority of the TMD pain patients (96.6%) were 
psychosocially distressed compared to age- and 
gender-matched healthy controls and exhibited at 
least one or more parameters indicative of psycho-
social distress. In addition, this study evaluated as-
sociations between the psychosocial profiles and 
somatosensory function in TMD pain patients. No 
correlations were found between the QST findings 
and psychosocial parameters except for a correla-
tion between the sleep dysfunction parameter and 
z scores for mechanical detection sensitivity (ie, 
MDT).
Psychosocial Profiles
The literature suggests the psychosocial aspects of 
TMD assessment are important for treatment plan-
ning and in predicting treatment outcomes, thus 
lending support to the need for a thorough psycho-
social assessment of TMD patients.52 Therefore, this 
study evaluated a wide range of psychosocial vari-
ables in TMD pain patients in comparison to healthy 
controls. The psychosocial variables assessed in 
this study included GCPS, depressive symptoms, 
somatization levels, and sleep dysfunction from the 
RDC/TMD Axis II history questionnaire, OHIP-total 
and its domains from OHIP-49, and PCS. Many 
studies have assessed single or multiple psycho-
social parameters—including the above-mentioned 
variables—in both myogenous and arthrogenous 
TMD patients53,54; however, none of the studies have 

proposed a method of visualizing the complex psy-
chosocial data to create an easy yet comprehensive 
overview in TMD pain patients. Moreover, interpreta-
tion of the raw psychosocial data would be difficult if 
multiple psychosocial parameters and their variability 
across age and gender are taken into account. 

Interestingly, for the first time, this feasibility study 
proposed a method of assessing and examining the 
complex psychosocial data in TMD pain patients by 
forming individual psychosocial profiles. These pro-
files were created by transforming a patient’s raw 
psychosocial data into standardized T scores. A 
T score is a statistical measurement of a score’s rela-
tionship to the mean in a group of scores; hence, the 
psychosocial profile of a given patient can be more 
conveniently displayed as a T score, where each in-
dividual parameter is related to patient age and gen-
der-specific reference range and displayed as the 
number of SDs above or below the normal mean. 
Further, the interpretation of T scores also depends 
on the direction of the scale used. For example, 
certain psychosocial measuring instruments, such 
as Rand-36, behave differently. In this instrument, 
higher scores indicate higher levels of functioning 
or well-being,55 which is opposite to the instruments 
employed in the present study, where higher scores 
indicate a more serious problem or increased psy-
chosocial distress. In instruments such as Rand-36, 
a T score below 30 can be considered unusually high 
and T score above 70 can be considered unusually 
low. Further, T scores can also evaluate the patient’s 
centile position relative to the normative data. Thus, a 
T score of 60, regardless of the symptom dimension, 
will place an individual in the 84th percentile of the 
normative sample; a score of 70 places the individu-
al at approximately the 98th percentile.16 This kind of 
data presentation will provide at-a-glance identifica-
tion of patterns of psychosocial distress in patients. 
Moreover, it appears that none of the TMD studies re-
ported in the literature have used this approach, and 
therefore its usefulness and validity have not yet been 
demonstrated. 

Therefore, the results of the present study are 
preliminary findings of the feasibility of transform-
ing raw psychosocial data of TMD pain patients 
into standardized T scores. However, this approach 
is a well-established and commonly used method 
for psychological testing in clinical psychology.56 
Advantages of the T scores are that they are easy to 
interpret, that constructing individual profiles of pa-
tients, which is a typical clinical matter, can be done 
using T scores, and that T score transformation en-
sures that all subscales and the total score can be 
interpreted along the same scale with the same 
mean and SD, even though they initially had differ-
ent numbers of items and different nontransformed 
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means. Therefore, it is proposed that using T scores 
to evaluate psychosocial parameters in TMD patients 
in comparison to healthy individuals could be a useful 
new way to get an overview and assess psychoso-
cial function. In addition, these psychosocial profiles 
may be useful for monitoring changes in psychosocial 
function over time and also for comparing psychoso-
cial variables between different groups of patients. 

The results of the present study showed that 
96.6% of the TMD pain patients presented with pa-
rameters indicative of psychosocial distress com-
pared to the age- and gender-matched reference 
group. The most common psychosocial distress 
identified in TMD pain patients was psychological 
disability, a domain of OHIP. Only a few studies have 
evaluated different domains of OHIP in TMD patients. 
Most of the studies have employed only OHIP sum-
mary scores to assess OHRQoL in TMD patients, 
the disadvantage being several functional, emotion-
al, psychological, and social impacts due to pain are 
described with only one score, thus losing important 
information relevant for treatment planning and eval-
uation.57,58 In the present study, different domains of 
OHIP were also evaluated in addition to the OHIP 
summary score. Moreover, studies evaluating differ-
ent domains of OHIP along with summary scores have 
only compared mean scores and subscores between 
the TMD patients and controls59; none have specified 
the frequency of occurrence of these domains. In ad-
dition to psychological disability, handicap and social 
disability were seen frequently in 62.1% and 60.3% 
of the TMD pain patients, respectively. Further, TMD 
pain patients showed significantly higher scores for 
OHIP-total—as well as for its domains—compared 
with healthy controls, indicating that TMJ pain may 
have a significant impact on OHRQoL. Previous find-
ings also suggest that TMD patients experience more 
decreased OHRQoL than patients in almost any oth-
er dental subgroup.54 The results of the present study 
are in line with previous studies using the OHIP-49, 
with TMD patients showing significant levels of im-
pairment compared to the control group.54,57–59 Thus, 
OHIP with its domains can comprehensively assess 
a variety of functional and psychosocial consequenc-
es of TMJ pain.

In addition, psychological impairment in the form 
of depressive symptoms and somatization have also 
been assessed in TMD patients in several studies 
using RDC/TMD Axis II. These studies showed in-
creased stress, depressive symptoms, and somati-
zation in patients compared with healthy controls.60,61 
The present study also demonstrated increased levels 
of depression and somatization in TMD pain patients 
compared with healthy controls. A few studies com-
paring psychometric characteristics between arthrog-
enous and myogenous TMD patients have suggested 

that there are differences between these two groups, 
but some studies have shown no differences.7,23,25,27 
However, the present study was not designed to com-
pare the psychosocial parameters between different 
TMD subgroups; instead, the objective was to pro-
pose a method for visualization of the complex psy-
chosocial data. Research suggests that, in addition to 
general psychological distress, catastrophizing may 
be another important cognitive factor that affects the 
perception of and response to persistent pain.41 It has 
been described that in patients with TMD, catastro-
phizing may contribute to the chronification of pain 
and disability.62 Consistent with the literature find-
ings, TMD pain patients in the present study reported 
higher levels of catastrophizing compared with con-
trols.9,37,63 For the four psychosocial parameters, none 
of the patients exhibited T scores above 70. However, 
the majority of the patients had scores between 60 
and 70 for these parameters, indicating that they had 
significantly higher scores than the controls. Thus, the 
psychosocial findings in the present study correlate 
with and strengthen the current perception that TMD 
is a complex condition, no longer regarded solely as 
a localized orofacial pain condition and best viewed 
within a biopsychosocial model of illness that involves 
a combination of biologic, psychological, and social 
factors.64,65 

Psychosocial parameters indicative of psychoso-
cial distress were also found in a few healthy controls, 
with a total of 24.4% showing one or more values 
outside the 95% CI. Based on the simple calculation 
of the chance probability of being healthy and having 
at least 1 of the 16 values being outside the 95% 
CI ((1 – 0.9516) = 55.9%), this frequency is actually 
lower than would be expected. This finding may nev-
ertheless be considered one of the disadvantages of 
the comprehensive psychosocial profiles.

Correlations
In the present study, correlations were performed to 
evaluate the possible association between the psy-
chosocial parameters and QST findings. Moreover, 
information about the association between psycho-
logical vulnerability and pain outcomes, and the dif-
ferentiation between state and trait psychological 
variables, is important when possible interventions 
such as cognitive behavioral therapy or identification 
of possible high-risk patients are to be conducted.66 

In the present study, significant correlation was found 
only between the T scores of the sleep dysfunction 
parameter and the z scores for mechanical detec-
tion sensitivity in TMD pain patients, indicating that 
increased sensitivity to tactile stimuli is associated 
with higher sleep dysfunction. However, studies have 
shown no changes in detection threshold of nonno-
ciceptive modalities, including MDT, in subjects with 
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total sleep deprivation, although they have shown 
sleep deprivation can be associated with hyperal-
gesia to nociceptive parameters.67,68 However, these 
studies were conducted in healthy participants and 
not in TMD patients. It is possible that the correlation 
found in the present study may be a chance finding.

No other robust significant correlations were 
found between the T scores of psychosocial param-
eters and z scores of QST parameters at the test site 
of the TMD pain patients. Moreover, the results from 
the literature are also inconsistent, with one study as-
sociating situational pain catastrophizing with greater 
sensitivity to experimental pain in TMD patients,37 and 
another study showing no correlation between the 
levels of nonspecific physical symptoms—excluding 
pain items and PPT—in a group of painful TMD pa-
tients.69 Further studies may be needed to clarify this 
issue. Nevertheless, the lack of association between 
subjective measures of pain—ie, between QST find-
ings and psychosocial parameters, as found in the 
present study—also parallels the findings of no asso-
ciation between objective findings (radiographic find-
ings) and subjective measures of pain (psychosocial 
parameters).70 Thus, this implies that not all chronic 
pain patients may suffer from psychosocial distress, 
and not all persons with psychosocial disorders may 
develop pain. However, assessment of psychosocial 
parameters is important, as it can provide information 
on prognosis and management. 

The present study had some limitations that 
should be taken into account. First, the sample size 
was relatively small, and the patients recruited were 
mostly from a tertiary care unit. Because of these lim-
itations, the results of the present study cannot be 
generalized to the general population. Importantly, 
this study did not aim to set normative generaliz-
able values for each of the psychosocial parameters. 
Rather, as a feasibility study, it aimed at proposing 
application of a well-established psychometric ap-
proach for convenient and illustrative visualization 
of complex psychosocial data in TMD pain patients. 
Third, the patient group was larger in size than the 
control group. In studies where psychosocial func-
tions are evaluated in patients, a large control group 
is considered optimal to have better control over the 
psychosocial parameters, which can be influenced by 
the self-reported measures. However, in the present 
study, QST was also performed, which requires age- 
and gender-matched cases and controls. Therefore, 
a larger patient group was included to match for age 
and gender of the controls. Fourth, due to the rela-
tively small sample size, correlations were not ana-
lyzed using regression models, which are considered 
the best approach for analyzing multiple correlations 
having a single dependent variable. Finally, the reli-
ability and validity of the psychosocial profile ap-

proach of this study were not tested, and this may 
be considered a weakness. However, as mentioned 
before, this was not the main objective of the study; 
moreover, all the questionnaires used in this study are 
reliable and validated. In addition, the reliability of the 
T scores, like z scores, is mathematically very closely 
related to the reliability of the absolute values of the 
scale used for each questionnaire.71 Further studies 
with larger sample sizes are warranted to overcome 
these limitations.

Conclusions

T score psychosocial profiles provided a feasible 
method for at-a-glance evaluation of psychosocial 
distress in TMD pain patients compared with age- 
and gender-matched healthy controls. The profiling 
of the wide range of psychosocial parameters pro-
vided a simple yet comprehensive way of obtaining 
an overview on complex psychosocial data, thereby 
facilitating easy interpretation. The results showed 
that TMD pain patients had significantly poorer 
OHRQoL than healthy controls. TMD pain patients 
had elevated scores of depressive symptoms, so-
matization, sleep dysfunction, and increased levels 
of catastrophic thoughts, which is consistent with 
previous findings. Thus, the findings support the cur-
rent perspective that TMD is multidimensional, with 
a combination of physical, psychological, and social 
factors contributing to the overall presentation of this 
disorder. However, further studies with larger sam-
ple sizes and adequate controls are required to de-
termine whether the findings can be applied to the 
general population. Nevertheless, with the use of T 
scores, easy visualization of psychosocial status of 
TMD pain patients was accomplished and could pos-
sibly be useful in evaluation of management effects in 
TMD pain patients.
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