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ABSTRACT

Background: Temporomandibular disorder (TMD) pain is common among adolescents. The
association between painful TMD and other comorbidities has been demonstrated. However,
the difference between short-term (<6 months) and long-term (= 6 months) painful TMD is
not yet clear.

Objective: The aim of this study was to assess the association between comorbidities and
short- and long-term painful TMD among adolescents.

Methods: In this cross-sectional study, adolescents were recruited from Montreal (Canada),
Nice (France), and Arceburgo (Brazil). Self-reported painful TMD, comorbidities, school
absence, and analgesic intake were assessed using reliable instruments. Multivariable logistic
regression analyses were conducted to assess the study aims.

Results: The prevalence of short- and long-term painful TMD was estimated at 22.29% and
9.93%, respectively. The number of comorbidities was associated with short- (OR = 1.71,
95%Cl = 1.53-1.90) and long-term painful TMD (OR =1.79, 95%CI = 1.55-2.08) compared to
the controls. Frequent headaches (ORshort-term = 4.39, 95%Cl = 3.23-5.98, ORiong-term = 3.69,
95%Cl = 2.45-5.57), and frequent back pain (ORshort-term = 1.46, 95%CI=1.06-2.03, ORiong-term =
1.69, 95%Cl = 1.11-2.59) were associated with both pain groups. Frequent neck pain was only
associated with short-term painful TMD (OR = 2.23, 95%Cl = 1.53-3.26), and frequent stomach
pain with long-term painful TMD (OR=2.01, 95%Cl = 1.35-3.26). Allergies were only
associated with short-term painful TMD (OR = 1.54, 95%Cl = 1.13-2.10). These analyses were
adjusted by sex, age, and city.

Conclusion: Short- and long-term painful TMD were associated with comorbidities. Specific

comorbidities were related with short- and/or long-term painful TMD.
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INTRODUCTION

Painful temporomandibular disorder (TMD) is not only prevalent among adults but
also among adolescents. The prevalence among adolescents in different countries ranges
from 4% to 36.9%.11% Painful TMD has been reported to cause a negative impact on the
quality of life among adolescents!! with an increased rate of school absence and analgesic
consumption.'?

Our previous study, similar to others, demonstrated that painful comorbidities are
common among adolescents with painful TMD. Examples of frequent comorbid conditions
encountered with painful TMD are headaches,® 1% 1317 neck pain,'® 7 back pain,* 1% 1417 and
limb pain (arms or legs).}* LeResche and collaborators in a prospective cohort study found
that adolescents reporting painful conditions (back pain, headache, stomach pain) were at a
higher risk of developing painful TMD.8

The overall aim of the current study was to assess the associations between
comorbidities and short- (less than 6 months) and long-term (6 months or more) painful TMD.
The specific objectives were to assess if relative to controls, adolescents with short- and long-
term painful TMD were more likely to have a higher number of comorbidities; and assess if

these associations were modified by specific comorbidity (e.g., headache, allergies).

METHODS
Study design and study population

This cross-sectional study was approved by the Jewish General Hospital Research
Ethics Committee and the English School Board in Montreal (Canada), the CHUN (Centre

hospitalier universitaire de Nice) Delegation of Clinical Research and Innovation and the



rectorate of the Nice Academy (France), and the Comité de Etica e Pesquisa do Centro de Pds-
Graduagdo Sdo Leopoldo Mandic Campinas-SP/Brasil (Brasil).

This study enrolled adolescents 14-17 years old in three cities: Montreal (Canada),
Nice (France), and Arceburgo (Brazil). Due to feasibility constraints and to comply with the
local ethics committee in each country, the data collection methodology varied slightly among
locations. In Montreal and Nice, adolescents were recruited from randomly selected schools.
In Montreal, adolescents 14-17 years old in the selected classes were provided a thorough
explanation of the study and were invited to participate voluntarily. In Nice, adolescents in
these classes were given a letter to be delivered to their parents or legal guardians. The letter
comprised a full clarification of the study as well as an informed consent form to authorize
the adolescent's participation. To be included in the study, the consent form had to be signed
by the parents or legal guardians and the adolescent. In Arceburgo, adolescents were
identified by the data health system. A letter and a consent form were then sent to their
parents or legal guardians inviting them to participate in the study. Recruitment was
completed by an agent from the Community Health Agency (ACS). In all locations, adolescents
were excluded if they refused to participate or if they fell outside the age range previously
indicated. The study methodology has been thoroughly described in our previous
publication.?

A total of 1432 adolescents were enrolled in our first TMD study.'° Out of the total, 14
(all from Arceburgo) did not complete the question assessing how long they had painful TMD.
Further, 18 answered that they do not have pain but experienced short- or long-term pain.
From the 18, 3 were from Arceburgo, 8 from Montreal and 7 from Nice. None of these 32

subjects were included in this study.



Assessment
Temporomandibular Disorder screening

Two questions were used to assess whether the adolescent had painful TMD: (i) Do
you have pain in the temple, face, jaw joint or jaws once a week or more often? and (ii) Do you
have pain when you open your mouth wide or chew once a week or more often? Participants
who answered "yes" to one or both of the questions were included in the TMD group, while
those who answered "no" to both of them were included in the control group. These two
guestions are valid to identify painful TMD with sensitivity [0.98 (95% ClI 0.90-1.0)] and
specificity [0.90 (95% Cl 0.81 - 0.95)], where RDC/TMD was used as a gold standard.'® 2° The
test-retest reliability of the questions was 0.83 (Kappa). The internal consistency of the
English, French, and Portuguese TMD screening questions was found to have acceptable

Cronbach’s alpha coefficients: 0.70, 0.73, and 0.65, respectively.

Short-term and long-term Painful TMD classification

We asked the question Did your pain start within the past 6 months? Participants who
reported painful TMD for less than 6 months were classified as short-term painful TMD and
those who reported painful TMD for 6 months or more were classified as long-term painful
TMD.

When this study was conducted, the International Association for the Study of Pain
(IASP) Task Force on Taxonomy recommended to use a threshold of 6 months for research to
select the “chronic cases”.?! However, as in 2019 the IASP defined chronic pain as more than

3 months, we decided to classify the group as short- and long-term painful TMD.??



Comorbidities

The occurrence of the painful comorbidities (i.e., headache, neck, back and stomach
pain) was scored on a five-point scale: never; one to three times a month; once a week;
several times a week; and daily. The same scale was used by Nilsson et al.!” to assess the
frequency of headaches.

Non-painful comorbidities were assessed by asking the participants whether they had
asthma or allergies ("yes" or "no"). The internal consistency for the English, French, and
Portuguese versions of these questions was acceptable (Cronbach’s alpha: 0.74, 0.69, and

0.67, respectively).

Analgesic consumption and school absences

Analgesic consumption was measured using a six-point scale: daily; three to four times
a week; one to two times a week; every month; almost never; or never. 3 The participants
were asked about the number of days in the previous month they were absent from school

due to pain in the temples, face, jaws or jaw joints.*?

Statistical analysis

Chi-square and ANOVA were used to test statistical differences between adolescents
with short-, long-term painful and without painful TMD.

Univariate and multivariable unconditional nominal logistic regression analyses were
used to assess the association between painful TMD (dependent variable) and the following
independent variables: (i) the number of comorbidities; and (ii) specific comorbidities. The
multivariable logistic models also included sex, age, and city. The logistic regression analysis

was stratified by sex. The odds ratio (OR) and their 95% confidence intervals (Cl) were



estimated. Statistical software package SAS (version 9.4) was used to perform the analyses

with the significance level for type | error set at 0.05.

RESULTS
Description of the sample

This study enrolled 1400 adolescents: short- (n = 312, 22.29%) and long-term self-
reported painful TMD (n = 139, 9.93%), and controls (n = 949, 67.79%). Table 1 shows the
characteristics of the groups. This sample includes 506 adolescents from Arceburgo, 304 from
Montreal, and 590 from Nice. We did not find a significant difference on the distribution of
short-and long-term between cities (P = .18). Most of the short- and long-term painful TMD
groups include girls (P <.0001), and the mean age of the participants was similar between the
three groups (P = .70). Adolescents with short- and long-term painful TMD missed school
more frequently than controls (P < .0001), as well as long-term painful TMD compared to
short-term (P = .0015). Likewise, more adolescents with short- and long-term painful TMD

reported consuming analgesics than the controls (P < .0001).

Number of comorbidities
In comparison to controls, adolescents with either short- or long-term painful TMD
were more likely to present a higher number of comorbidities, regardless of their age, sex,
and city (Table 2). A low and nonsignificant OR was found between the odds of short- and
long-term painful TMD and number of comorbidities (ORiong/short =1.05; 95%Cl: 0.90-1.23).
Girls (ORshort/controls=1.60; 95%Cl: 1.41-1.83; ORiong/controls=1.59; 95%Cl: 1.33-1.90) and
boys (ORshort/controls =1.91; 95%Cl: 1.57-2.32; ORiong/controls=2.20; 95%Cl: 1.69-2.88) with painful

TMD were more likely to present a greater number of comorbidities than controls, regardless



of their age and city. Nonsignificant ORs were found between the odds of short- and long-
term painful TMD and number of comorbidities among girls (ORshort/iong =0.99; 95%Cl: 0.82-
1.20) and boys (ORshort/iong =1.15; 95%Cl: 0.85-1.56).

The number of comorbidities was associated with short- and long-term painful TMD
among adolescents from Arceburgo (ORshort/controls = 1.78, 95%Cl = 1.48-2.13; ORiong-term = 1.77,
95%Cl =1.42-2.20), Montreal (ORshort/controls =1.59, 95%Cl = 1.23-2.05; OR\ong-term = 2.95, 95%ClI
= 1.86-4.69) and Nice (ORshort/controls= 1.69, 95%Cl = 1.44-1.97; ORjong-term = 1.54, 95%Cl = 1.22-
1.93). The odds of a large number of comorbidities were not significantly different between
adolescents with short- and long-term painful TMD from Arceburgo (ORshort/iong= 1.00, 95%ClI
=0.78-1.27) and Nice (ORshort/iong= 0.91, 95%Cl = 0.71-1.17). However, adolescents with long-
term painful TMD from Montreal were almost twice as likely to have more comorbidities than
the short-term ones (ORshort/iong= 1.86, 95%Cl = 1.14-3.04). These multivariable models were

adjusted by age and sex.

Specific painful and non-painful comorbidities

Figure 1 illustrates the distribution of comorbidities between groups. The most
common comorbidities among short- and longer-term painful TMD group were headaches,
back pain, and allergy.

Table 3 shows the crude and the multivariable analyses assessing the association with
each comorbidity. Adolescents with short- and long-term painful TMD were four times as
likely to report frequent headaches, and almost twice as likely to report frequent back pain,
compared to controls. Adolescents with long-term painful TMD were two times as likely to
present frequent stomach pain compared to controls, contrary to adolescents with short-

term painful TMD where a weak and nonsignificant association was found. Frequent neck



pain and allergy were both only associated with short-term painful TMD. Asthma was neither
associated with short- nor long-term painful TMD. Frequent stomach pain was the only
comorbidity to be found significantly more common among long- than short-term TMD
(OR =1.82,95%Cl: 1.14-2.90). These multivariable models were adjusted by age, sex, and city.

Additionally, girls and boys with short- and long-term painful TMD were more likely to
present headaches than controls. Adolescents with short-term painful TMD from either sex
were also more likely to have neck pain. Long-term painful TMD was associated with frequent
back pain among boys, and with stomach pain among girls and boys. Allergies were only
associated with short-term painful TMD among boys (Figure 2).

The Venn diagram shows the overlap between painful comorbidities (Figure 3). All
painful comorbidities were reported by 21 (3.52%) of the controls, 18 (22.50%) with short-
term, and 17 (34.0%) of the adolescents with long-term painful TMD. In comparison to
controls, adolescents with short- and long-term painful TMD were 6.72 times (95%Cl = 3.28-
13.36) and 12.20 times (95%Cl = 5.58-25.82) as likely to report all painful comorbidities,

respectively. This analysis was adjusted by age, sex and city.

Discussion

Despite the rich evidence in favor of association between comorbidities and painful
TMD in adolescents, the relationship between comorbidities and short- and long-term painful
TMD is still lacking. To our knowledge, so far this is the first study that investigated the
relationship between painful and non-painful comorbidities with short- and long-term painful

TMD among adolescents.
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Cohort studies put in evidence that painful comorbidities are associated with TMD
risk,*® 2325 35 well as with its persistence.?6?° Comorbidity is defined as “any distinct
additional entity that has existed or may occur during the clinical course of a patient who has
the index disease under study”.3° Our study found that comorbidities were associated with
short- and long-term painful TMD. However, we did not find a significant difference between
the odds of the number of comorbidities between short- and long-term painful TMD. This
finding is in disagreement with a previous study where coexisting pain beyond orofacial areas
(e.g., neck pain, back pain, irritable bowel syndrome) was more common among adult
patients with chronic painful TMD than the acute group.3! It is possible that the marginally
similar magnitude of the ORs for short- and long-term painful TMD is due to the inclusion of
adolescents with painful TMD for more than 3 months in the short-term painful TMD group,
thus adding chronic painful TMD to this group.

This disagreement may also be due to a specific comorbidity since we found that short-
and long-term painful TMD were associated with particular comorbidities. Headaches and
back pain were associated with short- and long-term painful TMD, contrary to neck pain and
stomach pain that were associated only with short- and long-term painful TMD, respectively.
It was interesting to find that back pain was associated with long-term painful TMD only
among boys, suggesting that health lifestyle covariates (e.g., physical activity, healthy eating)
are potential effect modifiers.

Among adults, allergy was associated with TMD3? or with temporomandibular joint
(TMJ) osteoarthritis/osteoarthrosis.3® In our study, allergy was only associated with short-
term painful TMD, specifically among boys. Thus, our findings suggest that allergic

hypersensitivity could be implicated in the mechanism of short-term painful TMD.
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In the present study, asthma was not associated with short- and long-term painful
TMD either. In previous studies among adults, some found a higher odds of TMD among
patients with asthma,3* which disagrees with another study that did not find an association
between temporomandibular joint osteoarthritis/osteoarthrosis and asthma.33

Mechanisms related to a dysregulation of pain modulatory systems involving the
central and peripheral nerves and the immune systems3> 3¢ could explain the association
between headache, back pain, and stomach pain, and long-term painful TMD. We cannot
exclude the hypothesis that particularly with short-term painful TMD, headache, neck and
back pain could be due to a traumatic event.

The limitations of this study should be noted. First, due to the cross-sectional design
of the study, temporality is an issue; we do not know if the comorbidities preceded the onset
of the painful TMD. Second, even if we used validated and reliable questionnaires for TMD
screening and assessment of comorbidities, there is a possibility of information bias.
However, headache,'” 37 back pain,'” 3’ neck pain, ’and stomach pain3’ were also common
painful comorbidities among adolescents, suggesting that the chance of overreporting
comorbidities is low. Third, a 6-month threshold was used to define long-term painful TMD
according to the former classification of chronic pain by the IASP at the time the data were
collected.?! Nevertheless, the time threshold of chronic pain has been changed to 3 months
in the recent classification.?? This may have led to the inclusion of some chronic cases in the
short-term painful TMD group. Fourth, the sample size in Montreal was relatively small due
to the inability of the schools there to accommodate our research. Fifth, some potential
confounders were not assessed, such as psychological factors, socio-economic status, and
health lifestyle. Sixth, we do not have sufficient power for comparing short- to long-term

painful TMD. Considering the percentage of comorbidities among short- and long-term TMD
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(Figure 1), the sample size required would be 11,000, 3200, 3268, 678 and 3171 per group to
assess the association between asthma, allergy, back pain, neck pain, and headache, between
short- and long-term painful TMD. In this sample size calculation, it was considered 80% of
power and alpha equal to 5%. Seventh, it was not possible to stratify the analysis by city.

The strengths of this study include: First, we used validated and reliable questionnaires
to assess TMD.! Second, 949 controls, 312 short-term painful TMD and 139 long-term painful
TMD adolescents were enrolled in this study providing sufficient power (>80%) for the
primary analysis assessing the association between comorbidities and short- and long-term
painful TMD, relative to controls. Third, we investigated the difference between short- and
long-term painful TMD regarding each separate comorbidity and not only the number of
comorbidities.

Future studies should look for the difference between acute and chronic painful TMD
at the 3-month threshold to investigate the potential risk factors for the transition from acute
to chronic painful TMD among adolescents.

In summary, we have revealed that the number of comorbidities was associated with
short- and long-term painful TMD, regardless of age, sex, and city of the participants. Relative
to controls, specific comorbidities were associated differently with short- and/or long-term
painful TMD suggesting the involvement of distinct mechanisms. Our results highlight the

importance of identifying specific comorbidities.

13



ACKNOWLEDGEMENTS

The study was supported by the Reseau de Recherche en Santé Buccodentaire et Osseuse
(RSBO), the Jewish General Hospital, and McGill University. We would like to acknowledge
the CHUN in the promotion of this study in the city of Nice, France. We would also like to
acknowledge the collaboration of Ruddy Sabbah in recruitment and data collection. The
authors declare no potential conflicts of interest with respect to authorship and/or

publication of this article.

CONFLICT OF INTEREST

The authors declared no conflicts of interest.

AUTHOR CONTRIBUTIONS

All authors participated in the design of the study. AMV obtained funding from RSBO. MMB,
OATJ, ASG obtained support from France and Brazil. AMV, KK, MMB, OATJ acquired the data.
AMV and JB carried out the statistical analysis and wrote the manuscript. All authors revised

and approved the manuscript.

14



References

1. Nilsson IM, List T, Drangsholt M. Prevalence of temporomandibular pain and
subsequent dental treatment in Swedish adolescents. J Orofac Pain. Spring 2005;19(2):144-
50.

2. Hongxing L, Astrom AN, List T, Nilsson IM, Johansson A. Prevalence of
temporomandibular disorder pain in Chinese adolescents compared to an age-matched
Swedish population. J Oral Rehabil. Apr 2016;43(4):241-8. doi:10.1111/joor.12366

3. List T, Wahlund K, Wenneberg B, Dworkin SF. TMD in children and adolescents:
prevalence of pain, gender differences, and perceived treatment need. J Orofac Pain. Winter
1999;13(1):9-20.

4. Hirsch C, Turp JC. Temporomandibular pain and depression in adolescents--a case-
control study. Clin Oral Investig. Apr 2010;14(2):145-51. doi:10.1007/s00784-009-0265-5

5. Graue AM, Jokstad A, Assmus J, Skeie MS. Prevalence among adolescents in Bergen,
Western Norway, of temporomandibular disorders according to the DC/TMD criteria and
examination protocol. Acta Odontol Scand. Aug 2016;74(6):449-55.
doi:10.1080/00016357.2016.1191086

6. Bertoli FMP, Bruzamolin CD, Pizzatto E, Losso EM, Brancher JA, de Souza JF.
Prevalence of diagnosed temporomandibular disorders: A cross-sectional study in Brazilian
adolescents. PloS one. 2018;13(2):e0192254. doi:10.1371/journal.pone.0192254

7. Marpaung C, van Selms MKA, Lobbezoo F. Prevalence and risk indicators of pain-
related temporomandibular disorders among Indonesian children and adolescents.

Community Dent Oral Epidemiol. Aug 2018;46(4):400-406. doi:10.1111/cdoe.12382

15



8. Rauch A, Schierz O, Korner A, Kiess W, Hirsch C. Prevalence of anamnestic symptoms
and clinical signs of temporomandibular disorders in adolescents-Results of the
epidemiologic LIFE Child Study. J Oral Rehabil. Apr 2020;47(4):425-431.
doi:10.1111/joor.12926

9. Franco-Micheloni AL, Fernandes G, Goncalves DA, Camparis CM.
Temporomandibular disorders among Brazilian adolescents: reliability and validity of a
screening questionnaire. Journal of applied oral science : revista FOB. Jul-Aug
2014;22(4):314-22.

10. Khan K, Muller-Bolla M, Anacleto Teixeira Junior O, Gornitsky M, Guimaraes AS, Velly
AM. Comorbid conditions associated with painful temporomandibular disorders in
adolescents from Brazil, Canada and France: A cross-sectional study. J Oral Rehabil. Dec 13
2019;doi:10.1111/joor.12923

11. Jedel E, Carlsson J, Stener-Victorin E. Health-related quality of life in child patients
with temporomandibular disorder pain. Eur J Pain. Jul 2007;11(5):557-63.
doi:10.1016/j.ejpain.2006.07.007

12. Nilsson IM, Drangsholt M, List T. Impact of temporomandibular disorder pain in
adolescents: differences by age and gender. J Orofac Pain. Spring 2009;23(2):115-22.

13. Franco AL, Fernandes G, Goncalves DA, Bonafe FS, Camparis CM. Headache
associated with temporomandibular disorders among young Brazilian adolescents. Clin J
Pain. Apr 2014;30(4):340-5. d0i:10.1097/AJP.0b013e31829ca62f

14. List T, Wahlund K, Larsson B. Psychosocial functioning and dental factors in
adolescents with temporomandibular disorders: a case-control study. J Orofac Pain.

Summer 2001;15(3):218-27.

16



15. Al-Khotani A, Naimi-Akbar A, Albadawi E, Ernberg M, Hedenberg-Magnusson B,
Christidis N. Prevalence of diagnosed temporomandibular disorders among Saudi Arabian
children and adolescents. J Headache Pain. 2016;17:41. doi:10.1186/s10194-016-0642-9
16. Wahlund K, List T, Ohrbach R. The relationship between somatic and emotional
stimuli: a comparison between adolescents with temporomandibular disorders (TMD) and a
control group. Eur J Pain. Apr 2005;9(2):219-27.

17. Nilsson IM, List T, Drangsholt M. Headache and Co-morbid Pains Associated with
TMD Pain in Adolescents. J Dent Res. Jun 27 2013;92(9):802-7.
doi:10.1177/0022034513496255

18. LeResche L, Mancl LA, Drangsholt MT, Huang G, Von Korff M. Predictors of onset of
facial pain and temporomandibular disorders in early adolescence. Pain. Jun
2007;129(3):269-78.

19. Wahlund K, List T, Dworkin SF. Temporomandibular disorders in children and
adolescents: reliability of a questionnaire, clinical examination, and diagnosis. J Orofac Pain.
Winter 1998;12(1):42-51.

20. Nilsson IM, List T, Drangsholt M. The reliability and validity of self-reported
temporomandibular disorder pain in adolescents. J Orofac Pain. Spring 2006;20(2):138-44.
21. Magni G, Moreschi C, Rigatti-Luchini S, Merskey H. Prospective study on the
relationship between depressive symptoms and chronic musculoskeletal pain. Pain.
1994;56(3):289-97.

22. Nicholas M, Vlaeyen JWS, Rief W, et al. The IASP classification of chronic pain for
ICD-11: chronic primary pain. Pain. Jan 2019;160(1):28-37.

doi:10.1097/j.pain.0000000000001390

17



23, Slade GD, Sanders AE, Bair E, et al. Preclinical episodes of orofacial pain symptoms
and their association with health care behaviors in the OPPERA prospective cohort study.
Research Support, N.I.H., Extramural. Pain. May 2013;154(5):750-60.
doi:10.1016/j.pain.2013.01.014

24. Sanders AE, Slade GD, Bair E, et al. General health status and incidence of first-onset
temporomandibular disorder: the OPPERA prospective cohort study. J Pain. Dec 2013;14(12
Suppl):T51-62. doi:10.1016/j.jpain.2013.06.001

25. Maixner W, Fillingim RB, Williams DA, Smith SB, Slade GD. Overlapping Chronic Pain
Conditions: Implications for Diagnosis and Classification. J Pain. Sep 2016;17(9 Suppl):T93-
T107. d0i:10.1016/j.jpain.2016.06.002

26. John MT, Miglioretti DL, LeResche L, Von Korff M, Critchlow CW. Widespread pain as
a risk factor for dysfunctional temporomandibular disorder pain. Pain. Apr 2003;102(3):257-
63.

27. Rammelsberg P, LeResche L, Dworkin S, Mancl L. Longitudinal outcome of
temporomandibular disorders: a 5-year epidemiologic study of muscle disorders defined by
research diagnostic criteria for temporomandibular disorders. J Orofac Pain. Winter
2003;17(1):9-20.

28. Velly AM, Look JO, Schiffman E, et al. The effect of fibromyalgia and widespread pain
on the clinically significant temporomandibular muscle and joint pain disorders--a
prospective 18-month cohort study. Research Support, N.I.H., Extramural. J Pain. Nov
2010;11(11):1155-64. doi:10.1016/j.jpain.2010.02.009

29. Velly AM, Look JO, Carlson C, et al. The effect of catastrophizing and depression on

chronic pain--a prospective cohort study of temporomandibular muscle and joint pain

18



disorders. Research Support, N.I.H., Extramural. Pain. Oct 2011;152(10):2377-83.
doi:10.1016/j.pain.2011.07.004

30. Feinstein AR. The Pre-Therapeutic Classification of Co-Morbidity in Chronic Disease. J
Chronic Dis. Dec 1970;23(7):455-68.

31. Nguyen TT, Vanichanon P, Bhalang K, Vongthongsri S. Pain Duration and Intensity
Are Related to Coexisting Pain and Comorbidities Present in Temporomandibular Disorder
Pain Patients. Journal of oral & facial pain and headache. Spring 2019;33(2):205-212.
doi:10.11607/0fph.2088

32. Sanders AE, Maixner W, Nackley AG, et al. Excess risk of temporomandibular
disorder associated with cigarette smoking in young adults. Research Support, N.I.H.,
Extramural. J Pain. Jan 2012;13(1):21-31. doi:10.1016/j.jpain.2011.08.003

33. Nishioka M, loi H, Matsumoto R, et al. TMJ osteoarthritis/osteoarthrosis and
immune system factors in a Japanese sample. Angle Orthod. Sep 2008;78(5):793-8.
doi:10.2319/091407-438

34. Song HS, Shin JS, Lee J, et al. Association between temporomandibular disorders,
chronic diseases, and ophthalmologic and otolaryngologic disorders in Korean adults: A
cross-sectional study. PloS one. 2018;13(1):e0191336. doi:10.1371/journal.pone.0191336
35. Maixner W, Fillingim R, Sigurdsson A, Kincaid S, Silva S. Sensitivity of patients with
painful temporomandibular disorders to experimentally evoked pain: evidence for altered
temporal summation of pain. Pain. May 1998;76(1-2):71-81.

36. Harper DE, Schrepf A, Clauw DJ. Pain Mechanisms and Centralized Pain in
Temporomandibular Disorders. J Dent Res. Sep 2016;95(10):1102-8.

doi:10.1177/0022034516657070

19



37. Dunn KM, Jordan KP, Mancl L, Drangsholt MT, Le Resche L. Trajectories of pain in
adolescents: a prospective cohort study. Research Support, N.I.H., Extramural
Research Support, Non-U.S. Gov't. Pain. Jan 2011;152(1):66-73.

doi:10.1016/}.pain.2010.09.006

20



Table and Figures legends

Table 1: Characteristics of the study participants

Table 2: Logistic regression analyses assessing the association between number of

comorbidities and short and long-term painful TMD

Table 3: Logistic regression analyses assessing the association between each comorbidity

and short and long-term painful TMD

Figure 1. Distribution of various comorbidities among control, short-term and long-term
painful TMD groups
Figure 2. Logistic regression analyses assessing the association between each comorbidity

and short and long-term painful TMD stratified by gender.

Figure 3. Venn diagram showing the relationship between painful comorbidities
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Table 1: Characteristics of the study participants

No pain | Short-term painful Long-term painful
TMD TMD
(< 6m) (= 6m)
Sample characteristics Category (n =949) (n=312) (n=139)
Sex, n (%)* Male 461 (48.58) 75 (24.04) 38 (27.34)
Female 488 (51.42) 237 (75.96) 101 (72.66)
Age Mean (SD) | 15.36 (0.90) 15.39 (0.92) 15.41 (0.90)
City, n (%)* Arceburgo 318 (33.51) 122 (39.10) 66 (47.48)
Montreal 231 (24.34) 50 (16.03) 23 (16.55)
Nice 400 (42.15) 140 (44.87) 50 (35.97)
School absence, n (%)*** Yes 9 (0.96) 48 (15.43) 39 (28.26)
No 930 (99.04) 263 (84.57) 99 (71.74)
Analgesic intake, n (%) * Yes 8 (0.85) 36 (11.54) 20 (14.39)
No 936 (99.15) 276 (88.46) 119 (85.61)

Note: * between groups P<0.05, **between painful TMD groups P<0.05, missing data < 0.01%
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Table 2: Logistic regression analyses assessing the association between number of comorbidities and

short and long-term painful TMD

s eis Crude Adjusted?®
Comordies o-1200 r=1200
Groups OR 95% CI OR 95% ClI
Number of Controls 1 reference 1 reference
(Cfrg)o rbidities Short-term painful TMD | 1.74* 158193 | 1.71* | 1.53-1.90
(< 6m)
Long-term painful TMD | 1.82* 1.57-2.10 1.79* | 1.55-2.08
(=6m)

Note: * P < 0.05

2Multivariable models adjusted by age, sex and city.
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Table 3: Logistic regression analyses assessing the association between each

comorbidity and painful TMD groups

Crude Adjusted?®
Comorbidities & (n =1400) (n = 1400)
demographics Groups OR 95% ClI OR | 95% CI
Frequent headachesb No Painful TMD 1 Reference |1 reference
irl\'/‘l’gtzieg:ﬂpa'”f“' 6.69* | 5.06-8.86 | 4.39* | 3.23-5.98
#If/rl‘g'(tfrs”;]';’a'”f“' 5.97* | 4.10-8.68 |3.69*% |2.45-5.57
Frequent neck paind No Painful TMD 1 reference |1 reference
irl\'/‘l’gtzieg:ﬂpa'”f“' 4.15% |3.01-5.73 | 2.23* | 1.53-3.26
#i/rl‘g'(tf;”r;';’a'”f“' 3.28* |213-505 | 161 |0.98-2.64
Frequent back pain& No Painful TMD 1 reference 1 reference
imétéeg;)pamm 3.22% | 2.46-421 | 1.46* | 1.06-2.03
#I‘iﬂr‘g'(tf?;';’amf“' 3.51*% | 2.44-5.06 | 1.69* | 1.11-2.59
Frequent stomach pain& No Painful TMD 1 reference |1 reference
iﬁgfgr:)pa'”f”' 2.33* | 1.69-3.20 | 1.15 | 0.79-1.67
#i/rl‘g'(tf;“;;’a'”f“' 3.92* | 2.64-5.80 |2.01* | 1.35-3.26
Allergies No Painful TMD 1 reference | 1 reference
(yes vs no) ) i
iﬁgt(iegr:)pa'”f”' 1.71* | 1.31-2.22 | 1.54* | 1.13-2.10
#i/rl‘g'(tf;”;;’a'”f“' 153* | 1.072.21 |1.28 |0.85-1.92
Asthma No Painful TMD 1 reference | 1 reference
(yes vs no) ] i
i::gt(iegm)pa'”f”' 130 | 0.84-2.03 |1.13 | 0.67-1.89
#i/rl‘g'(tf;”;;’a'”f“' 1.43 | 0.80-2.57 | 1.36 | 0.71-2.60
Note: * P < 0.05, 6 > once a week vs < once a week.
@ Multivariable models adjusted by age, sex and city.




Figure 1. Distribution of various comorbidities among control, short-term and long-term
painful TMD groups

B Controls  m Short-term painful TMD Long-term painful TMD
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STOMACH PAIN 36.7
BACK PAIN 525
NECK PAIN 26.2
HEADACHE 56.8
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Figure 2. Association between comorbidities and painful TMD across boys and girls.

Among boys

Among girls

chronic 2: fheadaches 1 vs 0
chronic 1: fheadaches 1vs 0
chronic 2: fneckpain 1 vs 0
chronic 1: fneckpain 1 vs 0
chronic 2: fhackpain1vs 0
chronic 1: fhackpain 1 vs 0
chronic 2: fstomach_pain1vs 0
chronic 1: fstomach_pain 1 vs 0
chronic 2: _9_asthma1wvs 0
chronic 1: _8_asthma1wvs 0
chronic 2: allergies 1 vs 0

chronic 1: allergies 1 vs 0

Odds Ratios with 95% Wald Confidence Limits
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Note: chronic 2= long-term painful TMD, chronic 1= short-term painful TMD. Multivariable models also included age and cities.
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Figure 3. Venn diagram showing the relationship between painful comorbidities
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