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Abstract 

Objectives: This study aims to evaluate long-term, self-perceived outcome in adulthood for 

individuals treated as adolescents for temporomandibular disorder (TMD) pain in two 

previous randomized controlled trials (RCTs). Materials and methods: The study included 

116 subjects (81% females) treated for frequent TMD pain in two separate RCTs 5–21 

(M=14.8, SD=4.9) years previously. Treatment consisted of occlusal appliance (OA) (n=41, 

35.3%) or relaxation training (RT) combined with information for the control (Co) group 

(n=50, 43.1%), both compared to non-responders receiving additional, sequential treatment 

(ST) in a crossover study (n=25, 21.6%). Participants answered a questionnaire on their 

experience of frequency and intensity of TMD pain, impaired chewing capacity and daily 

social activities, help-seeking behavior and treatment, general health, other pain, and 

depressive symptoms. Results: Older participants reported lower levels of frequency and 

intensity of TMD pain, impairment, and depressive symptoms, as well as better general 

health. Females reported more frequent and more intense TMD pain, and greater impairment, 

and more often reported “other pain” compared to males. Non-responders receiving ST 

experienced significantly more TMD and other pain, and higher impairment levels compared 

to other groups. Those treated with an OA had sought additional treatment significantly less 

often since the RCTs than ST and RT/Co-treated individuals. Conclusion: Adolescents 

treated with OA showed somewhat better sustained improvement over the extended follow-up 

period than those treated with RT/Co. Non-responders to treatment and females exhibited a 

poorer outcome. These groups need particular attention and extended or different treatments 

to achieve a better long-term outcome. 
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Introduction  

Temporomandibular disorders (TMDs) are a common cause of chronic orofacial pain 

comprising pain and dysfunction of the masticatory muscles, temporomandibular joints, and 

related structures. The overall prevalence rates in the general population of adolescents vary 

from 3% to 7% [1–3], increasing to an estimated 10–15% in adults [4]. Reports also indicate 

that TMD pain symptoms among adults may begin during adolescence [5]. While for both 

genders, the symptoms increase during adolescence and into adulthood, they are more 

pronounced in females. In a large, cross-sectional, general population-based survey [6], TMD 

prevalence was also found to vary over the lifetime.  

Research evidence has shown comorbidity between TMD pain and other bodily pain 

conditions, such as tension-type headache or pain in the neck, shoulder, and back [7–12]. 

Temporomandibular disorder pain conditions are also associated with the experience of stress, 

anxiety, and depression and other somatic complaints [8, 12–15], as well as impaired normal 

daily activities [16], and have a negative impact on the quality of life [17].   

In a few studies, the course of TMD symptoms in children and adolescents has been 

investigated longitudinally in both community [18–21] and clinical samples [22]. In an 8-year 

follow-up study of adolescents, the prevalence of TMD and psychosomatic symptoms was 

found to be low both during adolescence and in young adulthood [22]. In a 10-year 

prospective survey of young adults, persistent TMD symptoms were more commonly reported 

over time in women than in men [18]. Magnusson and collaborators [21], who followed a 

randomly selected sample over a 20-year period from childhood into adulthood, noted that 

progression to severe pain and dysfunction, as well as spontaneous recovery from more 

pronounced symptoms, was rare. In a 5-year follow-up of a mixed sample of community and 

clinical cases with TMD, Rammelsberg et al. [23] found that 31% of the patients continued to 

suffer from the condition, while 36% had recurrent TMD pain and 33% were in remission. 
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The need for systematic treatment is reflected by the fact that a substantial number of 

untreated TMD patients do not improve spontaneously over time [24]. In general population-

based surveys, more than 50% of adolescents reporting frequent TMD pain had a perceived 

need for professional help [1, 25]. A qualitative study of adolescents who experienced TMD 

pain reports that, besides seeking professional help, they also reported different strategies to 

relax and manage the jaws [26]. In a meta-analysis of epidemiological studies, the need for 

TMD treatment in adults has been found to be approximately 16% [27]. Among predictors, 

pain intensity and fear of jaw movements influence the decision to seek care, while 

catastrophizing and the use of pain medication seem to be implicated in continuing help-

seeking behavior [28].   

Previous treatment outcome studies of adults have shown that different treatment 

approaches including the use of occlusal appliances (OAs) and psychological interventions, 

separately or in combination, produce positive short-term treatment effects on TMD-related 

pain and functional jaw impairment [29–32]. Long-lasting improvement of TMD pain after 

treatment has also been reported in the majority of adult patients [33–36]. In a large, 

epidemiological survey [2], about one-third of adolescents with TMD symptoms had received 

treatment in dental clinics and the most commonly administered treatment was the use of OAs 

and information. In two previous RCTs conducted by this group in the same recruitment area 

and population as in this study, we evaluated the short-term effects of OAs, relaxation training 

(RT), and both combined with information [37, 38], compared to information alone, in 

adolescents suffering from frequent TMD [37]. The overall short-term results showed that 

adolescents with TMD pain had achieved significantly better pain relief after treatment with 

OA compared to RT, both combined with information [37, 38], or versus information alone 

[37].  
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 The purpose of the present study was to evaluate self-perceived long-term outcome in 

adulthood for adolescents treated for frequent TMD pain in two previous RCTs, with regard 

to: (1) frequency and intensity of TMD pain by gender, age (RCT number), and treatment 

condition; (2) impairment in chewing capacity, daily and leisure time activities, and at work; 

and (3) help-seeking behavior and treatment, general health, and experience of other pain and 

depressive symptoms. 

   Insert table 1 about here  

Materials and methods 

Subjects  

In our two previous RCTs, 186 adolescents were recruited from a consecutive series of 

patients referred to the Department of Stomatognathic Physiology, Public Dental Health 

Service in two Swedish cities, Linköping and Norrköping. The first sample (RCT 1) included 

122 subjects (93 girls and 29 boys) recruited between 1996 and 2000 [37]; the second sample 

(RCT 2) consisted of 64 subjects (61 girls and three boys) participating, between 2003 and 

2011, in a trial with a crossover design [38]. A total of 19 patients (10.2%), twelve in RCT 1 

and seven in RCT 2 before the crossover phase, dropped out during treatment, leaving 167 

subjects to be invited to participate in the present long-term follow-up study, of whom another 

51 patients (30.5%) did not respond. The distribution of patients by treatment group in the two 

RCTs, and group formation in the long-term follow-up is presented in Figure 1. The average 

follow-up time was 14.8 years (SD=4.9), with a range of 5–21 years. 

           Insert figure 1 about here 

 The following treatment inclusion criteria were used: (1) age 12–19 years; (2) a report of 

pain at least once a week in the face, jaws, TMJs, or temples for at least 3 months; (3) patients 
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diagnosed according to the Research Diagnostic Criteria for TMD (RDC/TMD) [39]; and (4) 

wanting treatment. Excluded were subjects with migraine, patients with ongoing orthodontic 

treatment interfering with an OA, and those with juvenile idiopathic arthritis.  

A clinical examination was performed in accordance with RDC/TMD examination 

guidelines, in which pain site, mandibular movement capacity (mm), and associated pain, 

presence of joint sounds, and palpatory pain of the temporomandibular muscles and joints 

were assessed. This procedure allows establishment of the following multiple diagnoses: 

myofascial pain, disc displacement, and/or arthralgia/arthrosis [39].  

Treatment 

In RCT 1, patients were randomly assigned to receive treatment with either an OA or four 

therapist-guided sessions of RT, both combined with information; or information only given 

in one session as a control treatment (Co) [37]. The second trial (RCT 2) included two phases: 

In the first phase, patients were randomized to either OA treatment or RT administered during 

eight therapist-assisted sessions; both groups also received information [38]. This trial 

included a crossover design in which, in the second phase, non-responders to treatment after 

phase 1 (those reporting a treatment effect on the Patient Global Impression of Change 

(PGIC) scale [40, 41] as “Slightly improved;” “No change;” “Slightly worse;” or “Much 

worse”) were offered the other treatment type, i.e. occlusal appliance or relaxation training 

(sequential treatment (ST)) (see Figure 1).  

 Trained and experienced therapists (two dentists and one nurse) administered the 

treatments. The Co group received standardized information about TMD-related anatomy, 

TMD pain epidemiology, parafunction, and stress. The OA consisted of a stabilization splint 

placed in the upper jaw, designed to produce maximum occlusion contact with canine 



8 
 

guidance. These patients were asked to use the splint every night up to the first post-treatment 

evaluation (at 3 months) and, if needed, to continue its use until the 6-month follow-up.  

 Relaxation therapy included clinic-based training and a manual for home training with 

taped audio instructions. The importance of regular home practice at least once a day for 15–

20 minutes was emphasized. The goal was to provide adolescents with an active coping 

strategy to be applied in everyday situations at the onset of TMD pain. The RT program has 

previously been evaluated in several school-based controlled trials of adolescents with 

recurrent headaches, with positive outcomes [42].    

Because minor differences in outcomes between RT and Co treatment were obtained in 

RCT 1 [37], the two treatment conditions were combined into a RT/Co group in the present 

analysis. 

Procedures   

The 167 treatment completers in the two previous RCTs [37, 38] were sent a questionnaire 

and information about the follow-up study. The questionnaire contained 20 items concerning 

experience of current frequency and intensity of pain in the face, jaws, joints, or temples, 

impairment of chewing capacity, daily and leisure time activities and activities at work, 

number of disability days, help-seeking behavior, and additional treatment, general health, 

and experience of other pain and depressive symptoms. Those who did not respond after the 

first mail or a reminder that was sent, were contacted by telephone to arrange a 

complementary interview.  

Assessment 

Demographic information included gender and age. 
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Pain frequency: The participants were asked “Do you have pain in the temples, face, jaws or 

jaw joints” and to score frequency of pain on a 5-point scale, where 1 = “Never;” 2 = “Once 

or twice a month;” 3 = “Once a week;” 4 = “Several times a week;” and 5 = “Daily.” Using 

the inclusion criterion of having TMD pain at least once a week as a cutoff point, the post-

treatment and follow-up outcome was dichotomized into “less than once a week” vs. “once a 

week or more often.”   

Pain intensity: “How would you rate your”: (1) Current pain; and, during the past month, 

(2) Average pain, and (3) Worst pain. Participants rated their experience of intensity on an 11-

point numeric rating scale (NRS), with 0 = “No pain” and 10 = “Worst pain imaginable” as 

end points.     

Chewing impairment: “How is your ability to eat (chew, swallow, open wide)”? This was 

rated on a 0–10 NRS with the end points “No interference” and “Can’t do it at all.”  

Pain-related impairment: “In the past month, how much has TMD pain interfered with 

your”: (1) daily activities; (2) recreation, and social and family activities; and (3) work and 

house work activities, rated on a 0-10 NRS with the end points 0 = “No interference” and 10 

= “Unable to carry on any activities.”  

Number of disability days: The participants further reported on the number of days that 

they had been unable to participate in usual activities (e.g., work, school, or housework) 

because of TMD pain in the last month. 

General health: “How is your general health”? This was rated by participants on a 1–5 

scale, where 1 = “Very good,” 2 = “Good,” 3 = “Either good or bad,” 4 = “Bad”, and 5 = 

“Very bad.” 
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Other bodily pain: “Have you experienced recurrent or long-lasting pain in other parts of 

the body”? The response option was, “Yes” or “No”. Participants who answered “Yes” were 

asked to indicate the localization of pain. They were provided with the following answer 

alternatives: “Head,” “Neck,” “Shoulders,” “Back,” “Hips,” “Feet,” “Knees,” “Elbows,” and 

“Hands.”   

The Patient Health Questionnaire (PHQ)-9: The participants rated frequency of depressive 

symptoms during the last 2 weeks on a 0–3 scale using the following response categories: 0 = 

“Not at all,” 1 = “Several days,” 2 = “More than half of the days,” and 3 = “Nearly every 

day.” The PHQ-9 consists of nine items and possible scores therefore range from 0 to 27. 

Scores of 5, 10, and 15 represent cutoff points for mild, moderate, and severe depressive 

symptom levels. The measure has been validated in patients with a broad range of physical 

health problems including chronic pain [43, 44].   

Help-seeking: Participants were asked “Have you sought help because of TMD pain after 

completion of the RCT”, and to specify the types of health care providers. The following 

options were given: “Physician,” “Dentist,” “Physiotherapist,” “Naprapath,” “Chiropractor,” 

“Occupational therapist,” “Psychologist,” “Psychiatrist,” “Counselor,” and “Other.” 

Additional treatment: The subjects were also asked about type of treatment that they had 

received, out of the following list: “Massage,” “Occlusal splint,” “Surgery,” “Jaw exercises,” 

“Occlusal adjustment,” “Jaw relaxation,” “Acupuncture,” “Cortisone injection,” “Physical 

therapy,” “Pharmacological treatment,” “Transcutaneous Electrical Nerve Stimulation 

(TENS),” “Relaxation/Meditation,” “Cognitive behavioral therapy,” and “Alternative 

medicine.” In addition, they were asked to specify which treatment was the most effective for 

TMD pain, and if they would recommend it to a friend with a similar pain condition 

(Yes/No). 



11 
 

The study was approved by the Regional Ethics Committee of the Faculty of Health 

Sciences at Linköping University (Ref No. 2015/127-31). 

Statistics 

Descriptive statistics included percentages, means (M) and standard deviations (SDs) for 

continuous variables. In analyses of bivariate correlations between categorical variables, chi-

square test was used. Differences in means between independent groups on continuous 

variables were examined with Student t-test or one-way analysis of variance (ANOVA) with 

or without covariate (ANCOVA). When significant main effects were obtained, subsequent 

pairwise comparisons were conducted using Bonferroni test. Linear and logistic regression 

analyses were also carried out to examine the relative importance of significant explaining 

factors in bivariate analyses. In all analyses, a significance level of p<0.05 was used. 

Results 

Out of a total of 116 (69.4%) who responded to the survey, the majority were women (81%). 

The overall mean age of participants was 30.6 (range 19–38) years (Table 1).  

Temporomandibular disorder pain. The long-term evaluation showed a significant 

difference between genders in frequency of pain in the face, jaws, joints, or temples (less than 

once a week vs. once a week or more often). The proportion of participants who reported such 

pain at least once a week was significantly higher among women (37.2%) than among men 

(4.5%).  

 For pain intensity in the same location, a comparison of “Current pain,” “Average pain,” 

and “Worst pain” experience between the genders showed that pain intensity was significantly 

higher among women than among men (means and SDs, see Table 2). 

  Insert Table 2 about here 
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The age of the participants who reported a pain frequency of less than once a week at 

follow-up was significantly higher (M=31.5, SD=4.63) than among those who had not 

attained this level (M=28.7, SD=4.48), t(114) = 4.15, p<0.001. Similarly, the proportion of 

subjects who reported this pain frequency was also significantly higher among those who had 

participated in RCT 1 than among those in RCT 2 (Table 3). The same pattern was observed 

for “Current pain,” “Average pain,” and “Worst pain” intensity ratings, which were 

significantly higher among those who had participated in RCT 2 compared to RCT 1 (means 

and SDs, see Table 2). 

Results of further analyses of pain frequency showed that long-term outcome was 

significantly worse for individuals who had received ST due to non-response in RCT 2 than 

for those who had been treated with an OA or RT/Co (Table 3). Regarding pain intensity, no 

significant difference between treatment groups was found for “Current pain,” whereas the 

outcome was significantly better for those treated with an OA or RT/Co compared to ST 

regarding “Average pain” and “Worst pain” experience (means and SDs, see Table 2). 

Subsequent analysis with Bonferroni post hoc test showed no difference between the latter 

two groups. However, when using follow-up length as a covariate, the results of ANCOVAs 

showed a significant treatment group effect for “Average “ and “Worst” TMD pain intensity, 

F(2,112) = 3.53, p< .05 and F(2,112(= 3.99, p< .05, respectively. Subsequent Bonferroni tests 

showed that the OA group had significantly lower scores than the ST group (p< .05), while 

the same difference for the RT/Co group approached significance (p =.06). 

Multivariate analysis. The results of logistic regression analysis showed that there was no 

significant main effect for any of the explaining factors or interaction effect between trail 

number and treatment group for frequency of TMD pain (less or one episode per week or 

more at follow-up). Neither was any difference found between treatment groups for “Current” 

TMD pain. The results of further analysis with linear regression models revealed significant 
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effects for gender and treatment condition (OA combined with RT/Co vs ST) on “Average” 

(standardized beta -0.22 and 0.27, and t-values= -2.45 and 2,52, respectively, both p< .05) and 

“Worst” TMD pain intensity (standardized beta -0.20 and 0.27, and t-values= -2.17 and 2,58, 

respectively, both p< .05). 

 Impairment. The results showed no difference between gender regarding chewing capacity 

due to TMD pain, nor regarding the number of disability days. However, women reported 

significantly higher levels of impairment in daily activities, leisure time activities, and 

activities at work due to TMD pain compared to men (see Table 2 for mean values and SDs). 

 Results of further analysis showed that, compared to participants in RCT 2, participants in 

RCT 1 experienced significantly lower impairment levels on all measures except for number 

of days with reduced ability to participate in daily activities.   

 Differences related to treatment condition were significant for all these outcome measures, 

except for number of days with impairment in common daily activities, which approached 

significance (p=0.06). In all subsequent post hoc analyses, participants who had received ST 

showed significantly higher impairment levels compared to those in the other two treatment 

conditions, which were not significantly different from each other. 

 Health, other pain and depressive symptoms. At the long-term follow-up, 88% of the 

participants regarded their general health as “Good” or “Very good,” while 61.2% reported 

another pain in the body, and 7.8% reported moderate or severe depressive symptom levels on 

the PHQ scale (M=4.59, SD=5.65). The difference in reported health was non-significant for 

gender and treatment condition. However, a higher proportion of older participants from RCT 

1 (92.9%) reported “Good” or “Very good health” as compared to those in RCT 2 (80.4%), χ2 

(1) = 4.04, p< .05.  
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 While a significantly higher proportion of women (67%) than of men (36.4%) reported 

another pain localization, χ2 (1) = 7.06, p< .01, no difference was found for trial number or 

treatment condition. Women also reported significantly more other pain locations compared 

to men (means and SDs, see Table 2). Results of further analyses showed that number of pain 

locations was significantly different between treatment groups. Subsequent post hoc test 

showed that participants who had received ST reported a significantly (p=.05) higher number 

of pain locations compared to those in OA treatment.  

 While no difference was found for depressive symptom levels (no or mild vs. moderate to 

severe) for gender a significant association was found between the two RCTs and depressive 

symptom levels, χ2 (1) = 4.10, p< .05, in that 23.9% of the younger participants in RCT 2 

reported moderate to severe levels as compared to 10% of those in RCT 1. Although 

depressive symptom levels were higher among those who had received ST (24%) than for 

those who had been treated with an OA (14.6%) and RT/Co (12%), this difference was non-

significant. 

   Insert table 3 about here 

 Help seeking and additional treatment. During the follow-up period, 22.4% of participants 

had sought professional help due to pain in the jaw, face, and joint. Whereas no difference 

was found related to gender or trial number, a significant relationship was found in regard to 

treatment condition. The proportion was significantly lower in the OA group compared to the 

RT/Co and ST groups (Table 3). During follow-up, most patients had sought help from a 

dentist (16.4%), a chiropractor or naprapath (8.6%), a physician (7.6%), and/or other 

professionals (5.3%).  

 During the follow-up period, 22.4% of the participants had received additional treatment 

due to pain in the jaw, face, or joint. The difference between gender and the RCTs was non-
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significant. Although the proportion of participants who had received OA treatment was lower 

than for those in the RT/Co and ST groups the differences were non-significant (Table 3). 

Most participants had received additional OA treatment (11.2%) or massage (10.4%), these 

being rated as the most helpful methods; 4.3% had been treated with jaw movement training 

or relaxation, 3.5% with meditation/relaxation, 3.4% with acupuncture, and 7.8% with other 

treatment methods. The received treatments were also recommended by almost all recipients 

(91.7%) to a friend with similar pain problems. 

Discussion 

This long-term follow-up study investigated TMD in adolescents previously included in two 

RCTs and treated for frequent TMD pain with an OA, RT, or information given alone or 

combined with the two other treatments. The overall majority of participants reported TMD 

pain less than once a week in the follow-up. Our findings also showed that adolescents treated 

with an OA showed somewhat better sustained improvement over the extended follow-up 

period than for those treated with RT/Co, and that non-responders to treatment in the 

sequential treatment condition and females exhibited a poorer outcome. 

 Occlusal appliance and other treatment methods such as behavioral approaches including 

RT, biofeedback, and cognitive behavioral therapy, have in the short-term perspective been 

found to successively reduce TMD pain in adult patients [29–32]. Several long-term follow-

up studies using appliance therapy have reported similar positive outcomes in adult TMD pain 

patients [33–36]. In the present study, lower levels of frequency and intensity of TMD pain, 

less impairment and fewer depressive symptoms, and better health were more commonly 

reported at the follow-up by older individuals (mean age 33.5 years) who had participated in 

our first trial (RCT 1) than by the younger participants who had been included in RCT 2 

(mean age 25.6 years), suggesting that the overall prognosis in the long run also improves into 
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middle age. Such changes due to the mere passage of time are likely to depend on factors not 

specifically related to intervention, such as placebo effects, spontaneous remission, or 

statistical regression effects or shared external environmental factors. 

  Differential long-term effects were also observed in regard to treatment and gender as did 

findings in a short-term perspective for participants in our two trials in which girls had a 

poorer outcome than boys [45]. Noteworthy is also that the long-term outcome was 

significantly worse for adolescents who did not respond to treatment in the first period of our 

cross-over study despite receiving additional treatment in the subsequent period. In this 

treatment group, only 40% had achieved a TMD frequency of less than once a week, 

compared to most of the participants (73–80%) in the OA and RT/Co groups. Multiple pain 

sites, levels of depressive symptoms, somatization, and catastrophizing have been proposed to 

predict a poorer outcome in adult patients treated for TMD [46]. Similar findings in the 

present study, indicating a poorer long-term prognosis, were also evident among non-

responders to treatment as they reported more TMD and other pain, higher levels of 

depressive symptoms, and social impairment compared to those treated with an OA and 

RT/Co. 

 In a 1-year prospective study of TMD pain patients primarily consisting of women (83%), 

the report of several previous health care visits and comorbid pain, with high pain intensity 

and disability, indicated a poorer TMD prognosis [47]. These findings also concur with the 

results of the present study of treated adolescents, in which more females than males reported 

more severe TMD pain, with an impact on their everyday social function, and also 

experienced more other bodily pain symptoms. These findings indicate a particular, and 

increased, risk for prolonged TMD pain in adult women compared to men.  
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 In a general population-based survey investigating care-seeking behavior because of 

orofacial pain, the authors reported that the likelihood of seeking professional health care 

increased with age, number of pain symptoms, frequency and intensity of pain, duration of 

pain episodes, and disability due to pain, as well as a decreased ability to control and reduce 

the pain [48]. The care-seeking behavior because of TMD pain has also been reported to be 

more common in women than in men [4]. In a community sample of individuals suffering 

from different bodily pain, such as back pain, headache, chest pain, abdominal pain, or TMD 

pain, the authors found that when men and women reported similar pain levels they also 

sought care at similar rates [49]. By contrast, in the present clinical sample of individuals 

previously treated in adolescence, we found no differences with regard to gender and help-

seeking behavior for TMD pain in adulthood even though pain intensity was significantly 

higher among the women than among the men.  

 In an 8-year follow-up of treatment with appliance therapy (occlusal or non-occluding 

appliances) administered to an adult sample, the majority of patients (63%) had received 

additional treatment mostly consisting of use of another OA [36]. In the present long-term 

follow-up, the proportion of individuals who had sought additional treatment during the 

extended follow-up was substantially lower (22.4%), and their treatment had mainly consisted 

of OA and massage. What we find noteworthy is that the proportion of help-seekers was even 

lower (9.8%) among those previously treated with the most effective treatment method, i.e., 

an OA. This seems to suggest that the various types of treatments administered to the 

adolescents and decreasing their TMD pain complaints also contributed to a lower need for 

additional treatment during the extended follow-up period. 

Limitations and strengths 
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Some limitations of the present study need to be highlighted. One weakness is the somewhat 

limited response rate in our study (69.4%); however, given the extended length of follow-up it 

appears to be acceptable. Our response rate is also comparable to the rate in other, similar 

long-term follow-up studies in adults (69–76%) [35–36]. A second limitation is that the 

design of the study comprised two RCTs with clinical samples of adolescents also including 

an arm of non-responding participants in our second RCT (RCT 2) in which crossover 

treatment was administered in a sequential and non-randomized fashion. The relatively few 

responders in the first treatment phase in RCT 2 were here included together with responders 

and non-responders in the OA and RT/Co groups in the other RCT (RCT 1), thus slightly 

overestimating the effects of these treatments. Another potential confounder of outcome is 

that less than a quarter of the participants also had received additional treatment during the 

long-term follow-up. However, the proportion of having received such help was lowest 

among those having received OA (about 10%) contrasting to about one quarter or one third 

among participants in the RT/Co and ST groups. Finally, all information at the follow-up was 

based on questionnaire data and did not include clinical assessment. 

 The strengths of our study are that the same inclusion TMD criteria were applied for 

inclusion of adolescents in two controlled trials and that they were recruited from the same 

catchment areas in one county and assessed using the same measures and procedures. The 

wide range of follow-up time in the two RCTs has further provided an opportunity to evaluate 

whether the time length of follow-up after treatment had a differential impact on outcome. 

Conclusion 

Differential treatment effects were found in our extended follow-up study in that adolescents 

treated with an OA showed somewhat better, sustained improvement, with lower health care 

use over the extended follow-up period compared to those treated with the alternate method, 
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RT/Co. However, the most striking findings were that non-responders to these treatments as 

well as females clearly exhibited a poorer outcome. These outcomes underline that the latter 

groups need particular attention and should be offered extended treatments or different 

treatments to achieve a better outcome. Further treatment outcome research is needed to 

investigate which treatment components are effective for adolescents suffering from frequent 

TMD pain and comorbid complaints in a longer perspective. 

Acknowledgments 

The authors would like to thank research assistant Gun Hector for helping to carry out this 

study. The authors report no conflicts of interest.  

 

 

 

 

 

 

 

 

 

 

 



20 
 

References 

 [1] 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.  

1999;13:9–20. 

 [2] Nilsson IM, List T, Drangsholt M. Prevalence of temporomandibular pain and subsequent 

dental treatment in Swedish adolescents. J Orofac Pain. 2005;19:144–150. 

 [3] 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. 2016;74:449–455.  

 [4] LeResche L. Epidemiology of temporomandibular disorders: implications for 

investigation of etiologic factors. Crit Rev Oral Biol Med. 1997;8:291–305. 

 [5] Von Korff M, Dworkin SF, LeResche L, Kruger A. An epidemiologic comparison of pain 

complaints. Pain. 1988;32:173–183. 

 [6] Lövgren A, Häggman-Henrikson B, Visscher CM, Lobbezoo F, Marklund S, Wänman A. 

temporomandibular pain and jaw dysfunction at different ages covering the lifespan – a 

population based study. Eur J Pain. 2016;20:532–540. 

 [7] Rantala MA, Ahlberg J, Suvinen TI, Nissinen M, Lindholm H, Savolainen A, Könönen 

M. Temporomandibular joint related painless symptoms, orofacial pain, neck pain, 

headache, and psychosocial factors among non-patients. Acta Odontol Scand. 

2003;61:217–222. 

https://www.ncbi.nlm.nih.gov/pubmed/10425964
https://www.ncbi.nlm.nih.gov/pubmed/10425964
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graue%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=27251463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jokstad%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27251463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assmus%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27251463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Skeie%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=27251463
https://www.ncbi.nlm.nih.gov/pubmed/3362555
https://www.ncbi.nlm.nih.gov/pubmed/3362555
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B6vgren%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26311138
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4ggman-Henrikson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26311138
https://www.ncbi.nlm.nih.gov/pubmed/?term=Visscher%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=26311138
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lobbezoo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26311138
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marklund%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26311138
https://www.ncbi.nlm.nih.gov/pubmed/?term=W%C3%A4nman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26311138
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lovgren+A+and+W%C3%A4nman+A


21 
 

 [8] Hirsch C, John MT, Schaller HG, Turp JC. Pain-related impairment and health care 

utilization in children and adolescents: a comparison of orofacial pain with abdominal 

pain, back pain, and headache. Quintessence Int. 2006;37:381–390. 

 [9] Wiesinger B, Malker H, Englund E, Wänman A. Back pain in relation to musculoskeletal 

disorders in the jaw–face: a matched case–control study. Pain. 2007;131:311–319. 

[10] Plesh O, Adams SH, Gansky SA. Temporomandibular joint and muscle disorder-type 

pain and comorbid pains in a national US sample. J Orofac Pain. 2011;25:190–198. 

[11] Nilsson IM, List T, Drangsholt M. Headache and co-morbid pains associated with TMD 

pain in adolescents. J Dent Res. 2013;92:802–807. 

[12] Karibe H, Shimazu K, Okamoto A, Kawakami T, Kato Y, Warita-Naoi S. Prevalence and 

association of self–reported anxiety, pain, and oral parafunctional habits with 

temporomandibular disorders in Japanese children and adolescents: A cross-sectional 

survey. BMC Oral Health. 2015;15:8. 

[13] List T, Wahlund K, Larsson B. Psychosocial functioning and dental factors in 

adolescents with temporomandibular disorders: A case–control study. J Orofac Pain. 

2001;15:218–227. 

[14] Nilsson IM, Drangsholt M, List T. Impact of temporomandibular disorder pain in 

adolescents: differences by age and gender. J Orofac Pain. 2009;23:115–122. 

[15] Hirsch C, Türp JC. Temporomandibular pain and depression in adolescents – a case–

control study. Clin Oral Investig. 2010;14:145–151. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Wiesinger%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17459585
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malker%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17459585
http://www.ncbi.nlm.nih.gov/pubmed/?term=Englund%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17459585
http://www.ncbi.nlm.nih.gov/pubmed/?term=W%C3%A4nman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17459585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Plesh%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21837286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adams%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=21837286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gansky%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=21837286
https://www.ncbi.nlm.nih.gov/pubmed/21837286
https://www.ncbi.nlm.nih.gov/pubmed/19492536
https://www.ncbi.nlm.nih.gov/pubmed/19492536


22 
 

[16] Mienna CS, Wänman A. Self-reported impact on daily life activities related to 

temporomandibular disorders, headaches, and neck–shoulder pain among women in a 

Sami population living in Northern Sweden. J Orofac Pain. 2012;26:215–224. 

[17] Dahlström L, Carlsson GE. Temporomandibular disorders and oral health-related quality 

of life.  A systematic review. Acta Odontol Scand. 2010;68:80–85. 

[18] Wänman A. Longitudinal course of symptoms of craniomandibular disorders in men and 

women. A 10-year follow-up study of an epidemiologic sample. Acta Odontol Scand. 

1996: 54:337–342. 

[19] Magnusson T, Carlsson GE, Egermark I. Changes in subjective symptoms of 

craniomandibular disorders in children and adolescents during a 10-year period. J Orofac  

Pain. 1993;7:76–82. 

[20] Egermark I, Carlsson GE, Magnusson T. A 20-year longitudinal study of subjective 

symptoms of temporomandibular disorders from childhood to adulthood. Acta Odontol  

Scand. 2001;59:40–48. 

[21] Magnusson T, Egermark I, Carlsson GE. A prospective investigation over two decades 

on signs and symptoms of temporomandibular disorders and associated variables. A final 

summary. Acta Odontol Scand. 2005;63:99–109. 

[22] Suvinen TI, Nyström M, Evälahti M, Kleemola-Kujala E, Waltimo A, Könönen M. An 

8-year follow-up study of temporomandibular disorder and psychosomatic symptoms 

from adolescence to young adulthood. J Orofac Pain. 2004;18:126–130. 

[23] Rammelsberg P, LeResche L, Dworkin S, Mancl L. Longitudinal outcome of   

temporomandibular disorders: a 5-year epidemiologic study of muscle disorders defined 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mienna%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=22838006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wanman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22838006
https://www.ncbi.nlm.nih.gov/pubmed/?term=storm+mienna+and+w%C3%A4nman%2C+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dahlstr%C3%B6m%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20141363
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carlsson%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=20141363
https://www.ncbi.nlm.nih.gov/pubmed/20141363
https://www.ncbi.nlm.nih.gov/pubmed/?term=W%C3%A4nman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8997430
https://www.ncbi.nlm.nih.gov/pubmed/?term=w%C3%A4nman+A+1996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magnusson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8467301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carlsson%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=8467301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Egermark%20I%5BAuthor%5D&cauthor=true&cauthor_uid=8467301
https://www.ncbi.nlm.nih.gov/pubmed/8467301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Egermark%20I%5BAuthor%5D&cauthor=true&cauthor_uid=11318044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carlsson%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=11318044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magnusson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11318044
https://www.ncbi.nlm.nih.gov/pubmed/11318044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magnusson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16134549
https://www.ncbi.nlm.nih.gov/pubmed/?term=Egermarki%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16134549
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carlsson%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=16134549
https://www.ncbi.nlm.nih.gov/pubmed/16134549
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suvinen%20TI%5BAuthor%5D&cauthor=true&cauthor_uid=15250432
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nystr%C3%B6m%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15250432
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ev%C3%A4lahti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15250432
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kleemola-Kujala%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15250432
https://www.ncbi.nlm.nih.gov/pubmed/?term=Waltimo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15250432
https://www.ncbi.nlm.nih.gov/pubmed/?term=K%C3%B6n%C3%B6nen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15250432
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rammelsberg%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12756926
https://www.ncbi.nlm.nih.gov/pubmed/?term=LeResche%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12756926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dworkin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12756926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mancl%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12756926


23 
 

by research diagnostic criteria for temporomandibular disorders. J Orofac Pain. 

2003;17:9–20. 

[24] Brown DT, Gaudet EL Jr. Temporomandibular disorder treatment outcomes: second 

report of a large-scale prospective clinical study. Cranio. 2002;20:244–253. 

[25] Nilsson IM, List T, Drangsholt M. The reliability and validity of self-reported 

temporomandibular disorder pain in adolescents. J Orofac Pain. 2006;20:138–144. 

[26] Nilsson IM, Willman A. Treatment seeking and self-constructed explanations of pain and 

pain management strategies among adolescents with temporomandibular disorder pain. J 

Oral Facial Pain Headache. 2016;30:127–133. 

[27] Al-Jundi MA, John MT, Setz JM, Szentpétery A, Kuss O. Meta-analysis of treatment 

need for temporomandibular disorders in adult nonpatients. J Orofac Pain. 2008;22:97–

107. 

[28] Rollman A, Visscher CM, Gorter RC, Naeije M. Care seeking for orofacial pain. J 

Orofac Pain. 2012;26:206–214. 

[29] Al-Ani MZ, Davies SJ, Gray RJ, Sloan P, Glenny AM. Stabilisation splint therapy for 

temporomandibular pain dysfunction syndrome. Cochrane Database Syst Rev. 

2004;1:CD002778. 

[30] Türp JC, Komine F, Hugger A. Efficacy of stabilization splints for the management of 

patients with masticatory muscle pain: A qualitative systematic review. Clin Oral 

Investig. 2004;8:179–195.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=12403182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaudet%20EL%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=12403182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nilsson%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=16708831
https://www.ncbi.nlm.nih.gov/pubmed/?term=List%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16708831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drangsholt%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16708831
https://www.ncbi.nlm.nih.gov/pubmed/27128476
https://www.ncbi.nlm.nih.gov/pubmed/27128476
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Jundi%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18548838
http://www.ncbi.nlm.nih.gov/pubmed/?term=John%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=18548838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Setz%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=18548838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Szentp%C3%A9tery%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18548838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kuss%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18548838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rollman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22838005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Visscher%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=22838005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gorter%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=22838005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naeije%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22838005
https://www.ncbi.nlm.nih.gov/pubmed/22838005
https://www.ncbi.nlm.nih.gov/pubmed/22838005
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Ani%20MZ%5BAuthor%5D&cauthor=true&cauthor_uid=14973990
http://www.ncbi.nlm.nih.gov/pubmed?term=Davies%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=14973990
http://www.ncbi.nlm.nih.gov/pubmed?term=Gray%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=14973990
http://www.ncbi.nlm.nih.gov/pubmed?term=Sloan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=14973990
http://www.ncbi.nlm.nih.gov/pubmed?term=Glenny%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=14973990
http://www.ncbi.nlm.nih.gov/pubmed/?term=9.%09Al-Ani+MZ%2C+Davies+SJ%2C+Gray+RJM%2C+Sloan+P%2C+Glenny+AM.+Stabilisation+splint+therapy+for+temporomandibular+pain+dysfunction+syndrome.+Cochrane+Database++Syst+Rev.++2004%3B1%3ACD002778.


24 
 

[31] Liu HX, Liang QJ, Xiao P, Jiao HX, Gao Y, Ahmetjiang A. The effectiveness of 

cognitive–behavioural therapy for temporomandibular disorders: A systematic review. J 

Oral Rehabil. 2012;39:55–62. 

[32] Roldán-Barraza C, Janko S, Villanueva J, Araya I, Lauer HC. A systematic review and 

meta-analysis of usual treatment versus psychosocial interventions in the treatment of 

myofascial temporomandibular disorder pain. J Oral Facial Pain Headache. 2014;28:205–

222.       

[33] Vallon D, Nilner M, Söderfeldt B Treatment outcome in patients with craniomandibular 

disorders of muscular origin: a 7-year follow-up. J Orofac Pain. 1998;12:210–218. 

[34] Behr M, Stebner K, Kolbeck C, Faltermeier A, Driemel O, Handel G. Outcomes of 

temporomandibular joint disorder therapy: observations over 13 years. Acta Odontol 

Scand. 2007;65:249–253. 

[35] Bergström I, List T, Magnusson T. A follow-up study of subjective symptoms of 

temporomandibular disorders in patients who received acupuncture and/or interocclusal 

appliance therapy 18–20 years earlier. Acta Odontol Scand. 2008;66:88–92. 

[36] Erixon CL, Ekberg E. Self-perceived effects of occlusal appliance therapy on TMD 

patients: an eight-year follow-up. Swed Dent J. 2013;37:13–22.  

[37] Wahlund K, List T, Larsson B. Treatment of temporomandibular disorders among 

adolescents: A comparison between occlusal appliance, relaxation training, and brief 

information. Acta Odontol Scand. 2003;61:203–211. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20HX%5BAuthor%5D&cauthor=true&cauthor_uid=21827522
http://www.ncbi.nlm.nih.gov/pubmed?term=Liang%20QJ%5BAuthor%5D&cauthor=true&cauthor_uid=21827522
http://www.ncbi.nlm.nih.gov/pubmed?term=Xiao%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21827522
http://www.ncbi.nlm.nih.gov/pubmed?term=Jiao%20HX%5BAuthor%5D&cauthor=true&cauthor_uid=21827522
http://www.ncbi.nlm.nih.gov/pubmed?term=Gao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21827522
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmetjiang%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21827522
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu+HX%2C+Liang+QJ%2C
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu+HX%2C+Liang+QJ%2C
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rold%C3%A1n-Barraza%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25068215
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janko%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25068215
https://www.ncbi.nlm.nih.gov/pubmed/?term=Villanueva%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25068215
https://www.ncbi.nlm.nih.gov/pubmed/?term=Araya%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25068215
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lauer%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=25068215
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roldan+-Barraza
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roldan+-Barraza
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vallon%20D%5BAuthor%5D&cauthor=true&cauthor_uid=9780942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nilner%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9780942
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%B6derfeldt%20B%5BAuthor%5D&cauthor=true&cauthor_uid=9780942
https://www.ncbi.nlm.nih.gov/pubmed/9780942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Behr%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17851826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stebner%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17851826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kolbeck%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17851826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Faltermeier%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17851826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Driemel%20O%5BAuthor%5D&cauthor=true&cauthor_uid=17851826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Handel%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17851826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bergstr%C3%B6m%20I%5BAuthor%5D&cauthor=true&cauthor_uid=18446549
https://www.ncbi.nlm.nih.gov/pubmed/?term=List%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18446549
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magnusson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18446549
https://www.ncbi.nlm.nih.gov/pubmed/?term=bergstr%C3%B6m+I%2C+List+T%2C+magnusson+T
https://www.ncbi.nlm.nih.gov/pubmed/?term=Erixon%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=23721033
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ekberg%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23721033
https://www.ncbi.nlm.nih.gov/pubmed/23721033


25 
 

[38] Wahlund K, Nilsson I-M, Larsson B. Treating temporomandibular disorders in 

adolescents: A randomized, controlled, sequential comparison of relaxation training and 

occlusal appliance therapy. J Oral Facial Pain Headache. 2015;29:41–50. 

[39] Dworkin SF, LeResche L. Research diagnostic criteria for temporomandibular disorders: 

Review, criteria, examination and specifications, critique. J Craniomandib Disord. 

1992;6:301–355.   

[40] Dworkin RH, Turk DC, Farrar JT, Haythornthwaite JA, Jensen MP, Katz NP, et al.  

Core outcome measures for chronic pain clinical trials: IMMPACT recommendations. 

Pain. 2005;113:9–19.  

[41] Dworkin RH, Turk DC, Wyrwich KW, Beaton D, Cleeland CS, Farrar JT, 

Haythornthwaite JA, et al. Interpreting the clinical importance of treatment outcomes in 

chronic pain clinical trials: IMMPACT recommendations. J Pain. 2008;9:105–121. 

[42] Larsson B, Carlsson J, Fichtel A, Melin L. Relaxation treatment of adolescent headache 

sufferers: Results from a school-based replication series. Headache. 2005;45:692–704. 

[43] Choi Y, Mayer TG, Williams MJ, Gatchel RJ. What is the best screening test for 

depression in chronic spinal pain patients? Spine Journal. 2014;14:1175–1182. 

[44] Kroenke K, Spitzer RL, Williams JB, Löwe B. The Patient Health Questionnaire 

Somatic, Anxiety, and Depressive Symptom Scales: a systematic review. Gen Hosp 

Psychiatry. 2010;32:345–359.  

[45]  Wahlund K, Larsson B. Predictors of clinically significant outcome for adolescents with 

temporomandibular disorder. Accepted for publication in J Oral Facial Pain and 

Headache. 2017. 

https://www.ncbi.nlm.nih.gov/pubmed/20633738
https://www.ncbi.nlm.nih.gov/pubmed/20633738


26 
 

[46] Turner JA, Holtzman S, Mancl L. Mediators, moderators, and predictors of therapeutic     

change in cognitive–behavioral therapy for chronic pain. Pain. 2007;127:276–286. 

[47] Forssell H, Kauko T, Kotiranta U, Suvinen T. Predictors for future clinically significant 

pain in patients with temporomandibular disorder: A prospective cohort study. Eur J Pain. 

2017;21:188–197. 

[48] Macfarlane TV, Blinkhorn AS, Davies RM, Kincey J, Worthington HV. Factors 

associated with health care seeking behaviour for orofacial pain in the general population. 

Community Dent Health. 2003;20:20–26. 

[49] Von Korff M, Wagner EH, Dworkin SF, Saunders KW. Chronic pain and use of 

ambulatory health care. Psychosom Med. 1991;53:61–79. 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Forssell%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27461164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kauko%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27461164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotiranta%20U%5BAuthor%5D&cauthor=true&cauthor_uid=27461164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suvinen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27461164
https://www.ncbi.nlm.nih.gov/pubmed/27461164
https://www.ncbi.nlm.nih.gov/pubmed/27461164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Macfarlane%20TV%5BAuthor%5D&cauthor=true&cauthor_uid=12688600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blinkhorn%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=12688600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davies%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=12688600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kincey%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12688600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Worthington%20HV%5BAuthor%5D&cauthor=true&cauthor_uid=12688600
https://www.ncbi.nlm.nih.gov/pubmed/12688600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Von%20Korff%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2011651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wagner%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=2011651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dworkin%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=2011651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saunders%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=2011651
https://www.ncbi.nlm.nih.gov/pubmed/2011651

	Email: Kerstin.Wahlund@ltkalmar.se
	[4] LeResche L. Epidemiology of temporomandibular disorders: implications for investigation of etiologic factors. Crit Rev Oral Biol Med. 1997;8:291–305.
	[5] Von Korff M, Dworkin SF, LeResche L, Kruger A. An epidemiologic comparison of pain complaints. Pain. 1988;32:173–183.
	[6] Lövgren A, Häggman-Henrikson B, Visscher CM, Lobbezoo F, Marklund S, Wänman A. temporomandibular pain and jaw dysfunction at different ages covering the lifespan – a population based study. Eur J Pain. 2016;20:532–540.
	[7] Rantala MA, Ahlberg J, Suvinen TI, Nissinen M, Lindholm H, Savolainen A, Könönen M. Temporomandibular joint related painless symptoms, orofacial pain, neck pain, headache, and psychosocial factors among non-patients. Acta Odontol Scand. 2003;61:2...
	[8] Hirsch C, John MT, Schaller HG, Turp JC. Pain-related impairment and health care utilization in children and adolescents: a comparison of orofacial pain with abdominal pain, back pain, and headache. Quintessence Int. 2006;37:381–390.
	[9] Wiesinger B, Malker H, Englund E, Wänman A. Back pain in relation to musculoskeletal disorders in the jaw–face: a matched case–control study. Pain. 2007;131:311–319.
	[10] Plesh O, Adams SH, Gansky SA. Temporomandibular joint and muscle disorder-type pain and comorbid pains in a national US sample. J Orofac Pain. 2011;25:190–198.
	[11] Nilsson IM, List T, Drangsholt M. Headache and co-morbid pains associated with TMD pain in adolescents. J Dent Res. 2013;92:802–807.
	[12] Karibe H, Shimazu K, Okamoto A, Kawakami T, Kato Y, Warita-Naoi S. Prevalence and association of self–reported anxiety, pain, and oral parafunctional habits with temporomandibular disorders in Japanese children and adolescents: A cross-sectional ...
	[13] List T, Wahlund K, Larsson B. Psychosocial functioning and dental factors in adolescents with temporomandibular disorders: A case–control study. J Orofac Pain. 2001;15:218–227.
	[14] Nilsson IM, Drangsholt M, List T. Impact of temporomandibular disorder pain in adolescents: differences by age and gender. J Orofac Pain. 2009;23:115–122.
	[15] Hirsch C, Türp JC. Temporomandibular pain and depression in adolescents – a case–control study. Clin Oral Investig. 2010;14:145–151.
	[16] Mienna CS, Wänman A. Self-reported impact on daily life activities related to temporomandibular disorders, headaches, and neck–shoulder pain among women in a Sami population living in Northern Sweden. J Orofac Pain. 2012;26:215–224.
	[17] Dahlström L, Carlsson GE. Temporomandibular disorders and oral health-related quality of life.  A systematic review. Acta Odontol Scand. 2010;68:80–85.
	[18] Wänman A. Longitudinal course of symptoms of craniomandibular disorders in men and women. A 10-year follow-up study of an epidemiologic sample. Acta Odontol Scand. 1996: 54:337–342.
	[19] Magnusson T, Carlsson GE, Egermark I. Changes in subjective symptoms of craniomandibular disorders in children and adolescents during a 10-year period. J Orofac  Pain. 1993;7:76–82.
	[20] Egermark I, Carlsson GE, Magnusson T. A 20-year longitudinal study of subjective symptoms of temporomandibular disorders from childhood to adulthood. Acta Odontol  Scand. 2001;59:40–48.
	[21] Magnusson T, Egermark I, Carlsson GE. A prospective investigation over two decades on signs and symptoms of temporomandibular disorders and associated variables. A final summary. Acta Odontol Scand. 2005;63:99–109.
	[22] Suvinen TI, Nyström M, Evälahti M, Kleemola-Kujala E, Waltimo A, Könönen M. An 8-year follow-up study of temporomandibular disorder and psychosomatic symptoms from adolescence to young adulthood. J Orofac Pain. 2004;18:126–130.
	[23] 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. 2003;17...
	[24] Brown DT, Gaudet EL Jr. Temporomandibular disorder treatment outcomes: second report of a large-scale prospective clinical study. Cranio. 2002;20:244–253.
	[25] Nilsson IM, List T, Drangsholt M. The reliability and validity of self-reported temporomandibular disorder pain in adolescents. J Orofac Pain. 2006;20:138–144.
	[26] Nilsson IM, Willman A. Treatment seeking and self-constructed explanations of pain and pain management strategies among adolescents with temporomandibular disorder pain. J Oral Facial Pain Headache. 2016;30:127–133.
	[27] Al-Jundi MA, John MT, Setz JM, Szentpétery A, Kuss O. Meta-analysis of treatment need for temporomandibular disorders in adult nonpatients. J Orofac Pain. 2008;22:97–107.
	[28] Rollman A, Visscher CM, Gorter RC, Naeije M. Care seeking for orofacial pain. J Orofac  Pain. 2012;26:206–214.
	[29] Al-Ani MZ, Davies SJ, Gray RJ, Sloan P, Glenny AM. Stabilisation splint therapy for temporomandibular pain dysfunction syndrome. Cochrane Database Syst Rev. 2004;1:CD002778.
	[30] Türp JC, Komine F, Hugger A. Efficacy of stabilization splints for the management of patients with masticatory muscle pain: A qualitative systematic review. Clin Oral Investig. 2004;8:179–195.
	[31] Liu HX, Liang QJ, Xiao P, Jiao HX, Gao Y, Ahmetjiang A. The effectiveness of cognitive–behavioural therapy for temporomandibular disorders: A systematic review. J Oral Rehabil. 2012;39:55–62.
	[32] Roldán-Barraza C, Janko S, Villanueva J, Araya I, Lauer HC. A systematic review and meta-analysis of usual treatment versus psychosocial interventions in the treatment of myofascial temporomandibular disorder pain. J Oral Facial Pain Headache. 20...
	[33] Vallon D, Nilner M, Söderfeldt B Treatment outcome in patients with craniomandibular disorders of muscular origin: a 7-year follow-up. J Orofac Pain. 1998;12:210–218.
	[34] Behr M, Stebner K, Kolbeck C, Faltermeier A, Driemel O, Handel G. Outcomes of temporomandibular joint disorder therapy: observations over 13 years. Acta Odontol Scand. 2007;65:249–253.
	[35] Bergström I, List T, Magnusson T. A follow-up study of subjective symptoms of temporomandibular disorders in patients who received acupuncture and/or interocclusal appliance therapy 18–20 years earlier. Acta Odontol Scand. 2008;66:88–92.
	[36] Erixon CL, Ekberg E. Self-perceived effects of occlusal appliance therapy on TMD patients: an eight-year follow-up. Swed Dent J. 2013;37:13–22.
	[37] Wahlund K, List T, Larsson B. Treatment of temporomandibular disorders among adolescents: A comparison between occlusal appliance, relaxation training, and brief information. Acta Odontol Scand. 2003;61:203–211.
	[38] Wahlund K, Nilsson I-M, Larsson B. Treating temporomandibular disorders in adolescents: A randomized, controlled, sequential comparison of relaxation training and occlusal appliance therapy. J Oral Facial Pain Headache. 2015;29:41–50.
	[39] Dworkin SF, LeResche L. Research diagnostic criteria for temporomandibular disorders: Review, criteria, examination and specifications, critique. J Craniomandib Disord. 1992;6:301–355.
	[40] Dworkin RH, Turk DC, Farrar JT, Haythornthwaite JA, Jensen MP, Katz NP, et al.
	[41] Dworkin RH, Turk DC, Wyrwich KW, Beaton D, Cleeland CS, Farrar JT, Haythornthwaite JA, et al. Interpreting the clinical importance of treatment outcomes in chronic pain clinical trials: IMMPACT recommendations. J Pain. 2008;9:105–121.
	[42] Larsson B, Carlsson J, Fichtel A, Melin L. Relaxation treatment of adolescent headache sufferers: Results from a school-based replication series. Headache. 2005;45:692–704.
	[43] Choi Y, Mayer TG, Williams MJ, Gatchel RJ. What is the best screening test for depression in chronic spinal pain patients? Spine Journal. 2014;14:1175–1182.
	[44] Kroenke K, Spitzer RL, Williams JB, Löwe B. The Patient Health Questionnaire Somatic, Anxiety, and Depressive Symptom Scales: a systematic review. Gen Hosp Psychiatry. 2010;32:345–359.
	[45]  Wahlund K, Larsson B. Predictors of clinically significant outcome for adolescents with temporomandibular disorder. Accepted for publication in J Oral Facial Pain and Headache. 2017.
	[46] Turner JA, Holtzman S, Mancl L. Mediators, moderators, and predictors of therapeutic     change in cognitive–behavioral therapy for chronic pain. Pain. 2007;127:276–286.
	[47] Forssell H, Kauko T, Kotiranta U, Suvinen T. Predictors for future clinically significant pain in patients with temporomandibular disorder: A prospective cohort study. Eur J Pain. 2017;21:188–197.
	[48] Macfarlane TV, Blinkhorn AS, Davies RM, Kincey J, Worthington HV. Factors associated with health care seeking behaviour for orofacial pain in the general population. Community Dent Health. 2003;20:20–26.
	[49] Von Korff M, Wagner EH, Dworkin SF, Saunders KW. Chronic pain and use of ambulatory health care. Psychosom Med. 1991;53:61–79.

