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Aims: To assess drawings of pain sites and self-reported comorbid pains as 
a part of the biopsychosocial profiling of tertiary care referral patients with 
temporomandibular disorder (TMD) pain. Methods: A total of 135 consecutive 
patients referred to tertiary care for TMD pain participated. Patients drew all 
the sites where they had pain on whole-body pain drawings. Other assessments 
included self-reported comorbid pains in the head and body regions, the Finnish 
Research Diagnostic Criteria for TMD (RDC/TMD_FIN Axis II), and additional 
biopsychosocial and treatment-related variables. Patients were grouped into 
pain drawing profiles (localized, regional, and widespread) and the associations 
between these profiles and the biopsychosocial variables were statistically 
evaluated using Bonferroni adjusted P values and with logistic regression using 
SAS 9.3. Results: A total of 21% of the patients reported localized TMD pain, 
20% reported regional pain (headaches and neckaches), and the majority, 
59%, reported widespread pain (local/regional and multiple bodily pain sites). 
Patients with widespread pain profiles formed a heterogenous group in which 
28.2% reported severe and 30.8% reported moderate pain-related disability. The 
widespread pain patients reported significantly higher levels of depression and 
somatization, lower levels of general health, more sleep dysfunction, decreased 
ability to control pain, and greater health care needs compared to patients with 
localized pain (P < .05). Patients with regional pain profiles reported moderate 
scores on psychosocial functioning compared to the patients with localized or 
widespread pain. Conclusion: The majority of tertiary care referral patients with 
TMD pain reported comorbid pains. Pain drawings were found a useful adjunctive 
tool for screening and as a part of comprehensive biopsychosocial assessment and 
treatment planning for patients with TMD pain. J Oral Facial Pain Headache 2016; 
30:287–295. doi: 10.11607/ofph.1589

Keywords:  biopsychosocial assessment, comorbid pain, coping, health care use,  
pain, pain drawing, RDC-TMD Axis II

Temporomandibular disorders (TMD) comprise a set of conditions 
affecting the masticatory muscles, the temporomandibular joints 
(TMJs), or both.1 Pain is considered the main symptom that drives 

patients to seek treatment and is an important component in TMD di-
agnostics and treatment planning.1 The prognosis of TMD is usual-
ly favorable, but up to 30% of cases may progress to persistent pain 
problems.2,3

According to current concepts, TMD pain should be viewed as a 
biopsychosocial problem; ie, TMD pain is associated with both somat-
ic and psychosocial elements.4,5 Much of the TMD research up to the 
recent decade has focused on peripheral disease-specific factors, but 
at present it is considered more appropriate to explore a wide range 
of person-specific factors in early assessment, as these factors may 
contribute to the overall presentation of individual TMD pain.6 These 
assessments include comorbid pain conditions and many interrelated 
factors that may influence pain perception and appraisal, such as psy-
chological distress and psychosocial functioning. These factors should 
be considered a basis for individualized treatment planning.6,7
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It is well known that patients with TMD pain also 
frequently report pain in other body regions; eg, 
headaches, neck and shoulder pain, and widespread 
pain such as fibromyalgia.8–12 There is increasing 
evidence that comorbid pains may be related to the 
onset and chronicity of TMD pain as well as to treat-
ment outcome.6,13–17 While pain drawing is commonly 
used in other chronic musculoskeletal pain assess-
ment, there is not much literature related to its use 
in TMD pain.18 It is however noteworthy that pain 
drawing is now included as one of the assessment 
tools in the recently published Diagnostic Criteria for 
Temporomandibular Disorders (DC/TMD).1

The primary aim of this study was to assess pain 
drawings in screening and as a part of the biopsy-
chosocial profiling and treatment planning of pa-
tients referred to tertiary care for TMD pain. A related 
objective was to compare patients with localized, 
regional, and widespread pain profiles in order to 
examine the association of these three pain drawing 
profiles with patient-reported comorbid pains, level of 
general health, and psychosocial, patient-perceived, 
and treatment-related variables. The study hypothe-
ses were (1) that drawings of whole-body pain sites 
can be used to assess the comorbidity of other pains 
and (2) that TMD pain patients with localized, re-
gional, or widespread pain profiles vary in their bio-
psychosocial profiles, thus making pain drawings a 
useful adjunctive tool in comprehensive assessment 
and treatment planning. 

Materials and Methods

Study Sample
This study was based on consecutive patients (n = 
135) referred because of their TMD pain to the ter-
tiary care specialist unit in the Department of Oral 
Diseases of Turku University Hospital over a 2-year 
period in 2010 to 2011. The inclusion criteria were: 
TMD pain in the past 6 months in the temporoman-
dibular region according to the Finnish Research 
Diagnostic Criteria for TMD (RDC/TMD_Fin).19 The 
research protocol was approved by the ethics com-
mittee of the university hospital. More details regard-
ing the recruitment process and the TMD subtyping 
of these patients were provided in a previous publica-
tion.20 All patients providing informed consent were 
assessed in a standardized way by three senior TMD/
orofacial pain specialists and completed a compre-
hensive multidimensional questionnaire, which in-
cluded the following methods. 

Methods
Pain Drawing
Patients drew all the sites in the face, head, and 
whole-body regions where they had pain on a stan-
dardized depiction of the body regions as illustrated in 
Fig 1. The drawings were verified for accuracy by the 
TMD/orofacial pain specialists during the first clinical 
assessment visit; ie, patients were interviewed to con-
firm that they had shaded in all pain areas (see patient 
instructions in Fig 1). 

TMD Pain Patient Subgroups Based on Pain 
Drawing Profiles
Patients with TMD pain were grouped into three pain 
drawing (PD) profile subgroups: PD-1, PD-2, and 
PD-3. Grouping was according to Türp et al21 and 
Stohler22 as follows: PD-1 = localized pain in the 
head and trigeminal regions; PD-2 = regional pain 
in the trigeminal-cervical region (including head and 
neck/shoulder regions); and PD-3 = widespread 
pain (including local/regional and multiple bodily pain 
sites outside the areas of PD-1 and PD-2). All of the 
pain drawings were independently evaluated by the 
first author using a transparent assessment template 
to ensure that all patients were correctly allocated 
into one of the PD subgroups (see template outlines 
in Fig 1). 

Comorbid Pain Problems
Patients completed self-report questions regarding 
whether they had any of the following comorbid pain 
problems: head pain, neck pain, back pain, stomach 
pain, chest pain, and other pains (range of possible 
scores was 0–6, with 1 = yes and 0 = no per site). 
The associations between these self-reported co-
morbid pains and the PD subgroups were evaluated 
statistically.

Fig 1 Pain drawing with the assessment template outlines for 
PD-1, PD-2, and PD-3 subgroups. Patient instructions: Please 
draw ALL pain sites where you have pains.
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RDC/TMD_FIN Axis II Assessments 
The Axis II assessments19 included (1) the Graded 
Chronic Pain Scale (GCPS) for the assessment of 
pain intensity (range 0–100) and pain-related inter-
ference (disability days and disability score; range 
0–6) and (2) the Symptom Checklist-90 Revised 
(SCL-90R) for the assessment of symptoms of de-
pression and somatization with and without pain 
items. The GCPS was used to derive GCPS grades 
similar to Dworkin et al23,24 and TMD subtypes in a 
previous study20; the grades were as follows: GCPS 
grades I and II-Low (TMD subtype 1) with low pain 
intensity (CPI < 50) and no disability points, GCPS 
grade II-High (TMD subtype 2) with high pain inten-
sity (CPI ≥ 50) and 1–2 disability points, and GCPS 
grades III and IV (TMD subtype 3) with 3–4 disability 
points, moderately limiting, and 5–6 disability points, 
severely limiting. The SCL-90R scale scores for de-
pression included 20 questions; the somatization 
with pain items included 12 questions and the soma-
tization without pain items 7 questions (range 0–4). 
A more detailed presentation of the TMD subtypes 
in this study sample was presented in a previous 
publication.20

Additional Biopsychosocial Assessments
Assessments were also made of the level of general 
health, pain-related worry, sleep dysfunction, and the 
ability to control or decrease pain. Patient-perceived 
general health status was rated on a 5-point scale 
(Likert scale; 1 = excellent, 5 = poor). Pain-related 
worry was rated on a 10-point scale (numeric rating 
scale; 0 = not at all worried, 10 = extremely wor-
ried).25 Patients' level of sleep dysfunction was rated 
on the average score of 3 SCL-90R questions mea-
suring sleep disturbance (“difficulty falling asleep,” 
“restless sleep,” and “early morning awakening”;  
0 = not at all, 4 = extremely). Coping questions were 
derived from the Coping Strategies Questionnaire26 
and measured perceived ability to control pain (0 = 
no control, 6 = complete control) or the ability to de-
crease pain (0 = can’t decrease at all, 6 = can de-
crease completely). 

Treatment-Related Assessments
The treatment-related assessments included the 
total number of all previous consultations for TMD 
pain (dentists and/or physicians). Patients were 
also asked to indicate their self-perceived treatment 
goals and the need to obtain information about their 
pain problems and/or to improve pain control, jaw 
function, daily functioning, and stress management  
(0 = no, 1 = yes). Additionally, patients were asked 
to indicate how important it would be that their treat-
ment program included treatments that focused on 
physical, oral functional and/or stress, and emotional 
upset factors (the Explanatory model scale-FIN; 0 = 
not at all important, 4 = extremely important).27,28 

Statistical Analyses 
Categorical and continuous variables are summarized 
as counts (n) and proportions (%) and as medians and 
interquartile ranges (IQR), respectively. The categor-
ical variables were evaluated using the Chi-square 
test or Fisher’s exact test. The Kolmogorov-Smirnov 
test was used to check normality. Continuous vari-
ables were analyzed with the Kruskal-Wallis test, and 
pairwise comparisons with the Mann-Whitney U-test 
using Bonferroni adjusted P values. Differences 
in the localized, regional, and widespread PD sub-
groups (PD subgroups as dependent variables) were 
further analyzed using logistic regression for all in-
dependent self-reported comorbid pains, Axis II, and 
additional biopsychosocial variables in the models. 
Results are expressed using odds ratios (ORs) with 
95% confidence intervals (CIs). P values of post hoc 
pairwise comparisons in the logistic models were 
adjusted using the Šidák or Tukey-Kramer method. 
Statistical analyses were done using the SAS System 
for Windows, Version 9.4 (SAS Institute). P values 
less than .05 were considered statistically significant.

Results 

Demographic Data of the Study Sample
The mean age and standard deviation (SD) of the pa-
tients (n = 135) in this study sample was 45.3 ± 15.2 
years and the majority (78%) of the subjects were 
female. The majority of the patients had received 
higher education (59%), were married (78%), and 
were employed (54%). There were no significant PD 
subgroup differences in educational level or marital 
status. A significantly higher proportion of the PD-3 
patients were unemployed (31%) compared to the 
PD-1 (6%) and PD-2 (9%) patients (P < .04). 

TMD Pain Data in the PD Subgroups 
A total of 21% of the patients reported localized pain 
(PD-1), 20% reported regional pain (PD-2), and the 
majority, 59%, reported widespread (PD-3) pain; ie, 
multiple bodily pain sites were associated with their 
TMD pain. No significant subgroup differences were 
found in the pain intensity variables (including the lev-
el of present, worst, and average pain intensity). The 
PD-3 patients reported significantly longer duration 
of TMD pain compared to PD-1 patients (7.6 ± 9.5 
years vs 2.7 ± 5.4 years; P < .01).

Comorbid Pain Problems
The most prevalent self-reported comorbid pains 
included headaches and neckaches and back pain 
(Table 1). The PD-2 and PD-3 patients reported sig-
nificantly more headaches and neckaches than the 
PD-1 subgroup. The PD-3 patients reported the 
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highest number of comorbid pains: significantly more 
back pain and combined other comorbid pains (in-
cluding stomachache, chest pain, and other pains). 
The PD-1 patients reported the significantly lowest 
total number of comorbid pains compared to the 
PD-2 and PD-3 subgroups. 

Further analysis by logistic regression indicated 
an overall significance for the prevalence of head-
aches, neckaches, back pain, and combined other 
pains (P < .0001). Significantly increased ORs were 
found for headache and neckache comorbidities in 
the PD-2 and PD-3 patients compared to PD-1 pa-
tients (Table 1). PD-3 patients reported significantly 
higher ORs for back pain and combined other comor-
bid pains compared to the PD-1 and PD-2 patients. 
Therefore, the risk of belonging to PD-2 rather than 
PD-1 was higher for patients reporting headaches and 
neckaches, and the risk of belonging to PD-3 rather 
than PD 1–2 was higher for patients reporting back 
pain and other bodily comorbid pains. The proportions 
of all self-reported comorbid pains reported in each 
PD subgroup are presented in Fig 2.

RDC/TMD_FIN Axis II Psychosocial Assessment
The majority (64.3%) of the PD-1 patients belonged 
to TMD subtype 1, and most (51.9%) of the PD-2 
patients belonged to TMD subtype 2. The majority 
(59%) of the PD-3 patients were in TMD subtypes 2 
or 3. A significant difference was found in disability 
points between PD-3 and PD-1 patients (P < .05), 
but PD-3 and PD-2 patients reported similar levels of 
TMD pain–related disability points. The PD-3 patients 
reported significantly higher levels of depression and 
somatization compared to the PD-1 subgroup and the 
PD-2 patients reported moderate depression and so-
matization scores (Table 2).

Fig 2 The relative proportions of comorbid pains reported by 
patients in each PD subgroup.

Table 1  Percent Distribution of Self-Reported Comorbid Pains Within Each PD Subgroup and in the 
Total Sample and Significant PD Subgroup Differences

Comorbid pains PD-1 PD-2 PD-3 Total P* OR 95% CI P#

Headache % 30.8 75.0 85.1 71.0
PD-2 vs PD-1 .0068 6.8 1.95–23.4 .0026
PD-3 vs PD-1 < .0001 12.8 4.4–37.4 < .0001
PD-3 vs PD-2 NS 1.9 0.6–5.96 NS

Neckache % 19.2 88.5 84.1 71.1
PD-2 vs PD-1 < .0001 32.2 6.8–151.5 < .0001
PD-3 vs PD-1 < .0001 22.1 6.9–71.3 < .0001
PD-3 vs PD-2 NS 0.7 0.2–2.7 NS

Back pain % 12.5 33.3 88.1 60.9
PD-2 vs PD-1 NS 3.5 0.8–15.3 NS
PD-3 vs PD-1 < .0001 51.6 12.5–213.0 < .0001
PD-3 vs PD-2 < .0001 14.8 4.8–45.4 < .0001

Combined/other % 12.5 30.8 65.5 45.4
PD-2 vs PD-1 NS 3.1 0.7–13.5 NS
PD-3 vs PD-1 < .0001 13.3 3.5–50.1 < .0001
PD-3 vs PD-2 .0130 4.3 1.6–11.5 .0042

Total no. of sites (0–6) Median (IQR) 0 (0–1.5) 2 (2–4) 4 (3–5)
PD-2 vs PD-1 < .0001 4.2 2.1–8.2 < .0001
PD-3 vs PD-1 < .0001 7.9 3.8–16.4 < .0001
PD-3 vs PD-2 .0001 1.9 1.3–2.7 < .0001

*Pairwise comparisons with Mann-Whitney U-test using Bonferroni adjusted P values.  
#Logistic regression models with odds ratios (ORs) and 95% confidence intervals (CIs). Significant PD subgroup differences are indicated in bold. 
NS = not significant; IQR = interquartile range.
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Further analysis by logistic regression indicated an 
overall significance for TMD subtypes and SCL-90R 
depression and somatization scale scores (Table 2). 
The risk of belonging to PD-3 vs PD-1 or PD-2 was 
higher for patients reporting elevated TMD pain–re-
lated disability and elevated symptoms of depression 
and somatization, and PD-1 patients reported lower 
Axis II scores compared to PD-2 and PD-3 patients.

Additional Biopsychosocial Variables 
The majority (86%) of TMD patients reporting poor 
general health belonged to the PD-3 subgroup. 
These patients also reported significantly higher 
scores in sleep dysfunction and significantly lower 
scores in the perceived ability to control their TMD 
pain compared to the PD-1 subgroup. All patients 
reported relatively high scores in pain-related worry. 
The PD-2 patients reported moderate scores in sleep 
dysfunction and perceived coping ability (Table 3).

Further analysis by logistic regression indicated 
an overall significance for perceived general health, 
sleep dysfunction, and the perceived ability to control 

pain (Table 3). The risk of belonging to PD-3 rath-
er than PD-1 was higher for patients reporting poor 
general health or more sleep dysfunction, and PD-1 
patients reported less sleep dysfunction and better 
self-perceived ability to control pain compared to 
both PD-2 and PD-3 patients.

Treatment-Related Variables 
The PD-3 and the PD-2 patients reported twice the 
number of previous consultations compared to those 
with localized pain in PD-1 (with an average number of 
6.6 and 5.9 consultations in the PD-3 and PD-2 sub-
groups, respectively, vs 2.5 in the PD-1 subgroup). 
No significant subgroup differences were found in 
the patient-perceived treatment needs that focused 
on physical and jaw functional factors, but the PD-3 
patients reported a greater need for treatments that 
also addressed stress and emotional factors. These 
patients also reported significantly greater need to 
improve their work ability and stress management 
skills (P < .05) as their perceived current treatment 
goals.

Table 2  RDC/TMD_FIN19 Assessment Data and Significant PD Subgroup Differences

Axis II variables PD-1 PD-2 PD-3 Total P* OR 95% CI P#

TMD subtypes .0445**
Subtype 1 % 64.3 33.3 41.0 44.4
PD-2 vs PD-1 .0217 0.50 0.22–1.11 NS
PD-3 vs PD-1 .0344 1.78 1.00–3.17 NS
PD-3 vs PD-2 NS 3.56 1.70–7.45 .0008

Subtype 2 % 21.4 51.9 30.8 33.1
PD-2 vs PD-1 .0190 2.33 0.90–6.07 NS
PD-3 vs PD-1 NS 4.00 1.64–9.79 .0024
PD-3 vs PD-2 .0494 1.71 0.89–3.31 NS

Subtype 3 % 14.3 14.8 28.2 22.6
PD-2 vs PD-1 NS 1.00 0.25–4.00 NS
PD-3 vs PD-1 NS 5.50 1.90–15.96 .0017
PD-3 vs PD-2 NS 5.50 1.90–15.96 .0017

Disability points Median (IQR) 0 (0–1.5) 1 (0–2) 1 (0–3) 1 (0–2) NS
PD-2 vs PD-1 NS
PD-3 vs PD-1 .0481
PD-3 vs PD-2 NS

SCL-90R: Depression Median 
(IQR)

0.2  
(0.05–0.45)

0.7  
(0.2–1.2)

1  
(0.42–1.75)

0.6  
(0.3–1.6)

.0003**

PD-2 vs PD-1 .0148 3.94 1.29–12.05 .0164
PD-3 vs PD-1 < .0001 7.40 2.59–21.14 .0002
PD-3 vs PD-2 NS 1.88 1.02–3.46 .0419

SCL-90R: Somatization 
with pain items

Median 
(IQR)

0.3  
(0.08–0.58)

0.7  
(0.5–1.08)

1.5  
(0.92–1.82)

0.9  
(0.6–1.6)

< .0001**

PD-2 vs PD-1 .0011 20.83 3.37–130.82 .0011
PD-3 vs PD-1 < .0001 194.9 27.71–n/a < .0001
PD-3 vs PD-2 < .0001 9.29 3.19–27.09 < .0001

SCL-90R: Somatization 
without pain items

Median 
(IQR)

0.3  
(0.14–0.57)

0.6  
(0.14–0.71)

1.2  
(0.71–1.71)

0.8  
(0.4–1.4)

< .0001**

PD-2 vs PD-1 NS 5.88 1.34–25.64 .0191
PD-3 vs PD-1 < .0001 38.16 8.73–166.85 < .0001
PD-3 vs PD-2 < .0001 6.50 2.50–16.90 .0001

*Pairwise comparisons with Mann-Whitney U-test using Bonferroni adjusted P values.  
#Logistic regression models with odds ratios (ORs) and 95% confidence intervals (CIs). Overall significant P values** are indicated in bold. 
NS = not significant; IQR = interquartile range.
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Discussion

The drawings of whole-body pain sites used in the 
present study were found to be a simple adjunctive 
clinical and research tool for identifying comorbid pains 
in patients with TMD pain. The three PD subgroups in 
this study, PD-1 (localized), PD-2 (regional), and PD-3 
(widespread), were significantly associated with the 
number of self-reported comorbid pains reported in 
the corresponding body regions. The three PD sub-
groups also indicated differences in biopsychosocial 
adaptation, previous health care use, and self-perceived 
treatment needs and goals. Thus, the data supported 
the use of drawings of whole-body pain sites as an ad-
junctive indicator to help identify TMD pain patients with 
comorbid pains and compromised biopsychosocial 
profiles for more comprehensive assessment and treat-
ment planning, in line with the new DC/TMD criteria.1

Although pain drawings have been used com-
monly in the assessment of other musculoskeletal and 
chronic pain conditions such as back pain,18,29 there 
are surprisingly few studies using this method in fa-
cial or TMD pain patients. In the present study, 59% of 
the patients presented with widespread pain profiles, 
20% with regional pain in the head and neck/shoulder 
regions, and 21% reported localized pain in the facial 
and head regions. In a study of 200 patients with per-
sistent musculoskeletal facial pain by Turp et al21 with 
three similar subgroups, the corresponding percent-
ages were almost identical: 65.5%, 16%, and 18.5%, 

respectively, and like the findings in the present study, 
patients with widespread pain profiles reported lon-
ger pain duration compared to those with localized 
TMD pain profiles. Previous studies have indicated the 
validity and reproducibility and test-retest accuracy 
in the use of pain drawings, but this was not reeval-
uated in this cross-sectional study.30,31 Furthermore, 
some studies have used scanning or other more ex-
tensive methods to assess more precisely the dis-
tribution of pain sites in the drawings of whole-body 
pain sites.21,32,33 Nevertheless, the relatively simple 
subgrouping assessments used in the present study 
are in line with previous studies, which have reported 
fairly similar delineation of pain drawings in their evalu-
ations.21,32 Further studies are clearly indicated to test 
this method in various clinical settings, especially for 
the regional and widespread profile subgroups. 

Self-reported comorbid pains were also frequent 
in the questionnaire-based evaluation, as 71.1% 
of the patients in the study reported headaches or 
neckaches, 60.9% reported back pain, and 45.4% 
reported other comorbid pains. Several epidemiolog-
ic and clinical studies have reported that comorbid 
pains are common among TMD pain patients.9,10,34–38 
In two recent reviews, Velly et al7,12 reported that the 
prevalence of headaches can vary from 12% to 69% 
and the prevalence of neck and back pains from 16% 
to 68% in patients with TMD pain. In the present 
study, the majority of the PD-2 and PD-3 subgroups  
reported headaches. In addition, about one-third of 

Table 3 Additional Biopsychosocial Assessment Data and Significant PD Subgroup Differences 

PD-1 PD-2 PD-3 Total P* OR 95% CI P#

Perceived general 
health status

% with poor 
health

4.7 9.3 86.0 32.6 .0002**

PD-2 vs PD-1 NS 2.26 0.38–13.51 NS
PD-3 vs PD-1 < .0001 12.0 2.67–54.2 .0012
PD-3 vs PD-2 .0024 5.32 1.68–16.83 .0045

Sleep dysfunction Median (IQR) 0.3 
(0–1.2)

1 
(0.3–2.3)

1.7 
(0.7–2.7)

1.3 
(0.3–2.3)

.0026**

PD-2 vs PD-1 NS 2.03 1.12–3.68 .0194
PD-3 vs PD-1 .0006 2.55 1.49–4.35 .0007
PD-3 vs PD-2 NS 1.25 0.86–1.83 NS

Pain-related worry Median (IQR) 7 (4–8) 7 (4–8) 7 (4–9) 7 (4–8) NS
PD-2 vs PD-1 NS
PD-3 vs PD-1 NS
PD-3 vs PD-2 NS

Ability to control pain Median (IQR) 5 (4–5.5) 4 (3–5) 4 (3–5) 4 (3–5) .0288**
PD-2 vs PD-1 NS 0.63 0.40–0.99 .0466
PD-3 vs PD-1 .0206 0.58 0.39–0.87 .0079
PD-3 vs PD-2 NS 0.93 0.66–1.30 NS

Ability to decrease 
pain

Median (IQR) 3 (2.3–4) 4 (3–4) 4 (2–4.5) 4 (3–4) NS

PD-2 vs PD-1 NS
PD-3 vs PD-1 NS
PD-3 vs PD-2 NS

*Pairwise comparisons with Mann-Whitney U-test using Bonferroni adjusted P values.  
#Logistic regression models with odds ratios (ORs) and 95% confidence intervals (CIs). Overall significant P values** are indicated in bold. 
NS = not significant; IQR = interquartile range.
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the PD-1 patients also reported headaches. Cross-
sectional and case-control studies have indicated a 
relative risk of about 1.5 to 8.8 for headache comor-
bidity in TMD pain patients7 and several studies have 
explored the association between TMD and head-
aches.10,38–41 Tension-type headaches especially have 
been shown to share many symptoms with TMD, but 
there is still uncertainty about their underlying patho-
physiologic mechanisms.39–41 The latest update of the 
International Classification of Headache Disorders 
recognizes headache attributed to TMD as a specific 
headache entity.42 Therefore, there is ample support 
for the paradigm shift in the new DC/TMD Axis I pain 
disorder diagnostics that now include TMD-related 
headache as a distinct TMD pain subdiagnosis.1 

In the present study, the majority of the PD-2 and 
PD-3 patients reported neckaches. This seems to indi-
cate that the trigeminal and cervical regions are prob-
ably in some cases interrelated, as reported in general 
population and clinic samples.9,11,36,43,44 Over half of the 
sample in the present study reported widespread pain 
with, on average, three to five comorbid pains. This re-
sult may reflect the patient cohort being tertiary care 
referrals, but is in line with various epidemiologic and 
clinical studies.9,11,34,45–48 Overall, evaluations regarding 
comorbidity between TMD and other musculoskeletal 
and chronic pain conditions are clinically very rele-
vant, as it has been shown that comorbid pains can 
be involved in the onset, persistence, and prognosis of 
TMD pain.15–17,49 This has been explained to be caused 
by many interrelated factors, ranging from peripheral 
mechanisms to central pain processing and the genet-
ic vulnerability of the pain patients.50–52

The present findings also indicated an associ-
ation between comorbid pains and psychosocial 
functioning, as the majority of the PD-2 and PD-3 
patients reported compromised psychosocial adap-
tation. This is an extension of a previous TMD pain 
patient subtyping study.20 The present study, with 
its focus on whole-body pain drawing profiles and a 
questionnaire evaluating comorbid pains, has provid-
ed further support for the subdivision of the GCPS 
grades to include GCPS grade II-High (with high 
pain intensity and low pain-related disability); ie, TMD 
subtype 2.20 In the present study, over half of the 
tertiary care referral patients with regional pain and 
one-third with widespread pain profiles belonged 
to this intermediate TMD subtype 2; ie, were rela-
tively well-functioning patients with only moderately 
compromised psychosocial profiles. The majority of 
the psychosocially most vulnerable TMD subtype 3 
patients reported widespread pain profiles, which 
supports comorbid pains and widespread pain be-
ing risk factors for dysfunctional pain.3,7,34,53 The 
PD-2 and PD-3 patients also formed a heterogenous 
group, since about one-third were psychosocially 

non-dysfunctional based on GCPS grades; ie, they 
belonged to TMD subtype 1. Several other poten-
tial biopsychosocial factors were also identified that 
could be involved in TMD pain complexity, including 
poor general health, elevated depression and soma-
tization, sleep dysfunction, and decreased coping 
ability, similar to findings in a previous study20 and 
consistent with findings in other studies.2,3,9,44,53–55 It 
is anticipated that future studies will also reveal even 
more information on additional methods to identify 
patients with varying phenotypic risk factors.56–60 

The three profile subgroups of the present study 
also differed in treatment-related variables, as patients 
with PD-2 and PD-3 profiles reported more health 
care utilization and a need for more comprehensive 
care. This finding supports the current paradigm shift 
in treatment planning, which should be based on 
broader assessment of patient-reported variables.1,6 
The multidimensional assessment methods used in 
this study indicated that patients with widespread 
pain profiles viewed stress- and work-related and 
emotional factors as important in the treatment of their 
TMD pain, similar to findings in some previous clinical 
and epidemiologic studies.5,20,34,61 It could be tenta-
tively hypothesized that TMD pain patients with local-
ized symptoms in the trigeminal region may benefit 
from information and conservative treatment, whereas 
patients with regional pain may require broader treat-
ment strategies. Patients with widespread pain pos-
sibly need more comprehensive care and some may 
benefit from early referral to multidisciplinary care pro-
grams. Further treatment-related studies are clearly 
warranted to address this possibility.

Some limitations of the present study should 
be noted. First, some discrepancy was noted when 
self-reported data in the pain drawings were com-
pared to that in the questionnaire-based evaluations 
of comorbid pains, which indicates that pain draw-
ing is not an exact method for collecting data on all 
comorbid pains. Furthermore, as a cautionary note, 
an approach based on pain drawing should not be 
used as the sole method to identify psychosocial as-
sociations or as a psychological screener, and data 
in the drawings should not be overinterpreted,62 as is 
also recommended in a systematic review of the pain 
drawing literature.18 Second, headaches were very 
frequently reported in the present study, but these 
were not assessed according to the updated diag-
nostic criteria.1,42 Therefore, more studies applying 
these new criteria are warranted. Furthermore, the 
results indicated that the PD-2 and PD-3 subgroups 
formed a heterogenous sample of patients, some of 
which probably had comorbid pains that were less 
psychosocially burdening. More sophisticated meth-
ods in pain drawing analyses could reveal more infor-
mation, especially among patients with widespread 
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pain since this subgroup may include further sub-
groups such as fibromyalgia-type or polyarthritis-type 
comorbid pains. The present study was also limited in 
terms of generalizability since the sample was biased 
toward more chronic or persistent pain patients. Also, 
the majority of the subjects were female, but the sam-
ple size did not allow gender-related comparisons. In 
view of these various limitations plus the scarcity of 
pain drawing studies in TMD pain patient samples, 
more clinical and research studies are clearly indi-
cated to test comorbid pain assessment methods in 
various clinical settings, including prospective and 
prognostic evaluations. 

In conclusion, the results of this study have indi-
cated that the majority of tertiary care referral patients 
with TMD pain report comorbid pain problems, includ-
ing headaches and neckaches and other bodily co-
morbid pains. The localized, regional, and widespread 
pain profile subgroups differed in biopsychosocial ad-
aptation, previous health care use, and self-perceived 
treatment needs and goals. The data support the use 
of drawings of whole-body pain sites as a simple ad-
junctive clinical and research tool to identify TMD pain 
patients with comorbid pains and compromised bio-
psychosocial profiles. Pain drawings could guide cli-
nicians toward more comprehensive assessment and 
patient-specific treatment planning. 
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