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ABSTRACT 

 

Most studies that investigate the relationship between temporomandibular disorders 

(TMD) and whiplash are cross-sectional, but in order to identify risk factors prospective 

studies are needed. The reliability of prospective studies is dependent on representative 

follow-up groups. The prospective study “ProNeck” investigated possible risk factors for 

devolvement of TMD following a whiplash trauma by comparing cases to controls within 

one month following whiplash trauma and after two years. The aim of the present study 

was to investigate whether dropouts from “ProNeck” differed in baseline 

symptoms from individuals attending the two-year follow-up. A second aim was to reduce 

number of dropouts by offering a short-version follow-up questionnaire.  

 

In total, baseline data from 217 cases and controls who participated in the two-year follow-

up was compared with baseline data from 65 drop-outs. Parameters analysed 

were gender, age, Neck Disability Index, intensity of jaw and neck pain on the Numerical 

Rating Scale, screening questions on jaw pain and dysfunction, depression and physical 

symptoms. The short follow-up questionnaire containing five key questions was sent 

to 13 participants who did not attend the two-year follow-up.   

 

No significant difference for any of the analysed parameters was found when 

comparing baseline data between individuals that participated in the two-year follow-up 

and dropouts. For the shortened follow-up questionnaire, only one individual completed 

the questionnaire.  

 

The results of the dropout analysis strengthen the reliability and value of the prospective 

study "ProNeck". The low response-rate of the short-follow up questionnaire indicates that 

there is little gain trying to reduce dropouts in prospective studies by offering short-version 

questionnaires.  
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INTRODUCTION 

 

A whiplash trauma, is defined as a hyperextension and flexion trauma to the neck, with a 

rapid motion in two direction. This whipping motion most often occurs in motor vehicle 

collisions when the vehicle is being struck from behind but can also occur with other 

directions of impact. The incidence rate in Western Europe and North-America is 

estimated to be around 2-3 per 1000 (Holm et al. 2009)(Styrke et al. 2012). 

 

The most common acute symtoms reported after a whiplash trauma are pain and 

dysfunction in the head and neck. Most patients recovering from an acute whiplash trauma 

but about one third will develop longstanding chronic neck pain and a variety of symtoms, 

famed as, whiplash associated disorders (WAD). In order to provide better management 

and treatment for individuals suffering from chronic symtoms, it is important to indentify 

early risk factors (Sterner and Gerdle 2004). Several risk factors for developing persistent 

problems with neck pain and dysfunction, following acute whiplash injury, have been 

indentified. Among them are high baseline neck pain intensity and a high neck disability 

(Walton et al. 2013).  

  

Whiplash trauma has been proposed as one possible risk factor that can contribute to 

the onset of temporomandibular disorders (TMD) (Häggman-Henrikson, Rezvani and List 

2014). TMD is a cluster of disorders that are described as pain or dysfunction in the jaw, the 

temporomandibular joint (TMJ) and/or the muscles of the jaw system. Around 10 % of the 

adult population report jaw pain and dysfunction and the prevalence is substantially higher 

in women. The prevalence of TMD varies over a lifetime, in both men and women, with 

symptoms peaking in the middle age and then gradually diminishing (Lovgren et al. 2016). 

  

The aetiology of TMD is multifactorial. Different factors may be involved and contribute to 

the development although not all are completely understood (Slade et al. 2013). 

Contributing factors can be divided into biological, psychological and social, all part of the 

biopsychosocial model. Among these contributing factors are trauma, parafunctional 

activities such as bruxism, emotional stress and occlusal factors. All these factors together 

seem to contribute to the development of TMD, even though there are great differences 

between individuals. The development of TMD is also dependent on the relationship 

between physical load and tolerance. Every individual has a unique tolerance for how 
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much load they can manage before developing TMD symptoms. Tolerance may be 

affected by local factors, for example strength of muscles, orthopedic instability caused by 

instable occlusion or jaw disk displacement. Systemic factors such as gender or acute and 

chronic diseases can also affect an individual’s tolerance. Load is affected by factors such 

as bruxism, chewing habits etc. (Okeson 2008). 

  

There is a known association between pain and dysfunction in the jaw and neck regions. 

Patients with pain and disability in the neck more often develop pain and disability in the 

jaw and vice versa. This can partly be explained by a phenomenon called referred pain, 

that is when two adjacent nerve tracts converge in the spinal tract and a confusion occurs, 

resulting in the brain perceiving that the pain arises from a different body part than the 

actual origin of the pain (Silveira et al. 2015). There is still a lack of knowledge regarding, 

when and why some individuals develop jaw-pain and dysfunction following 

a whiplash trauma.   

  

Most studies on the relationship between TMD and whiplash are cross-sectional, 

which may be part of an explanation to why some risk factors for TMD are not yet 

identified or fully understood. To understand a possible causal relationship for a disease, 

prospective studies are needed. In a prospective study a group of individuals are followed, 

over a given time period, providing the best way to investigate causality. One 

disadvantage with this study design is that it is costly and time-consuming and can 

therefore be difficult to implement. One major problem with prospective studies is to the 

difficulty to follow individuals over time, as many do not come back for a follow-up 

examination. There can be many different reasons to why participants drop out from a 

prospective study, e.g. having moved away from the area, lack of interest, or lack of time, 

especially when examinations and questionnaires are time-consuming. The reliability of a 

prospective study, highly depends on the number of remaining participants in the end of 

the study (Olsson and Sörensen 2001). 

  

In order to achieve valid results in prospective studies, a representative follow-up group 

is of utmost importance. The dropouts in a study are not necessarily representative for 

the entire study group and may therefore cause attrition bias and thereby affect the 

reliability of the results. If a time-consuming questionnaire is one reason for a high number 

of drop outs, a reduced short version may increase participants’ willingness to respond. If it 
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is not possible to minimize the number of dropouts, it is important to have as much data as 

possible about them. There are no certain limits for which percentage of drop-outs that are 

acceptable in longitudinal studies. It has though been suggested that a drop-out rate 

higher than 20 % strongly can reduce the validity of the study. Thus, in evidence-based 

medicine, a cut-off value of 80 % is often used to distinguish high and low quality 

randomised trials (Fewtrell et al. 2008). In longitudinal studies of musculoskeletal disorders 

dropout rates between 7-57 % have been reported (Bildt et al. 2001). 

  

In 2010, a prospective study, “ProNeck”, was started in Umeå, Sweden. The aim was to 

investigate the incidence, prevalence and relationship between jaw and neck disability 

after a whiplash trauma. The purpose was to find relevant risk factors to be able to early 

identify individuals at risk for developing jaw pain and disability after a neck trauma. 

Individuals with a whiplash trauma from a car accident was examined within one month 

after the trauma and compared with controls without a neck trauma. The baseline results 

showed that individuals already within one month after the whiplash trauma, not only 

reported more neck pain, but also more jaw pain and disability, compared with controls 

(Häggman-Henrikson et al. 2016). The study included a clinical examination together with 

a questionnaire with more than 100 questions. The prospective part of the data collection, 

a two-year follow up, was carried out 2013 to 2017, and as expected there were a number 

of dropouts.   

  

In order to improve and verify the results from “ProNeck”, the present study conducted a 

drop-out analysis in order to assess attrition bias. Our study had two aims; first, to 

investigate whether the dropouts in a prospective study differs at baseline from those 

individuals attending the two-year follow-up. Secondly; to reduce the number of 

dropouts by offering a short-version follow-up questionnaire, including only five short key 

items.
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MATERIALS AND METHODS 

 

Total study sample 

Individuals who visited the emergency department at Umeå University Hospital between 

December 2010 and October 2015, because of a whiplash trauma following a car accident 

(Cases), were invited to the project, “ProNeck”. In total, 84 participants attended a baseline 

examination at the Department of Clinical Oral Physiology in Umeå within one month after 

the trauma, and also completed an extensive questionnaire about pain and dysfunction in 

the jaw-and neck regions. In addition, 89 of cases declined to attend the clinical 

examination but filled in the questionnaire that was posted to them. These cases were 

compared to 109 controls recruited through advertisement with the only exclusion criterion 

being a previous neck trauma. Two years later all individuals were invited to attend a 

follow-up examination.  

At the two-year follow-up, some individuals dropped out for various reasons, mostly 

unknown. The present drop-out study consisted of two parts: 1) data-analysis of baseline 

data and 2) a short-version follow-up questionnaire.  

 

Study sample drop out analysis 

Baseline data for individuals who participated in the two-year follow-up was compared with 

baseline data for the individuals who dropped out. All individuals scheduled for the two-

year follow-up from December 2012 until October 2017 were included in the analysis.   

As in the main project “ProNeck” the participants, in total 282, were divided into three 

groups: 

1) Cases who at baseline participated in both the clinical examination and also 

completed the extensive questionnaire (49 women, 35 men, mean age 34.7 years). 

2) Cases who at baseline did not attend the clinical examination but completed the 

extensive questionnaire (54 women, 35 men, mean age 35.1 years). 

3) Controls without a neck trauma, who participated in both the clinical examination 

and also completed the questionnaire at baseline (64 women, 45 men, mean age 

33.4 years). 
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Within each of these three groups, participants were divided into two sub groups 

depending on whether they participated in the two-year follow up or not (Fig. 1). In the 

present study, the individuals who did not show up at all for the two-year follow-up was 

defined as dropouts, whereas individuals who responded to the extensive questionnaire at 

the two-year follow-up (regardless if they attended a clinical examination or only completed 

the questionnaire at baseline) were regarded as participants. 

Drop out analysis of baseline data  

The factors that were compared in the dropout data-analysis were gender, age, Neck 

Disability Index (NDI), intensity of neck pain right now according to Numerical Rating Scale 

(NRS), 3Q/TMD screening questions, jaw pain right now (NRS), depression, and physical 

symptoms with and without pain. 

 

NDI is composed of a 10-item questionnaire with the purpose to evaluate the impact of 

neck pain on everyday life. It includes the following 10 items; pain, personal care, lifting, 

reading, headache, concentration, work, driving, sleeping and recreation. The NDI has 

been shown to have a high test-retest reliability and an acceptable level of validity (Vernon 

2008). 

 

Depression and physical symptoms, with and without pain, consist of selected parts from 

the Symptoms Checklist (SCL-90). SCL-90 is a widely used assessment method for 

evaluating an individual’s physical and psychological health (Derogatis 1983).  

 

Study sample short-version follow-up questionnaire: 

In the baseline examination in the study “ProNeck”,all participants filled in a questionnaire 

with more than 100 questions. From this extensive questionnaire, a short version 

questionnaire with only 5 key items about neck- and jaw dysfunction was constructed. All 

participants who did not attend the “ProNeck” follow-up examination between April 2017 

and Mars 2018, were invited to participate in the present drop-out study. The short version 

questionnaire together with information about the study and a prepaid answering envelope 

was sent by post together with a written consent form. If the participants did not return the 

questionnaire, a reminder letter was sent after one month. 
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Data collection 

The short version follow-up questionnaire included the following 5 items: 

 Three questions on jaw pain and dysfunction (3Q/TMD): 

The 3Q/TMD are used as mandatory routine questions in the digital health declaration 

during dental check-up for screening of jaw pain and dysfunction (Lovgren et al. 2016). 

The aim of the questions is to assess whether the patient need a more extensive 

examination of the temporomandibular system, including the area of jaw, TMJ and/or 

jaw muscles (Lövgren et al. 2018). 

 

Question 1: Do you have pain in your temple, face, jaw or jaw joint once a week 

or more? 

Question 2: Do you have pain once a week or more when you open your mouth 

or chew? 

Question 3: Does your jaw lock or become stuck once a week or more? 

 

 Rating of current pain intensity (NRS) in the neck region:  

The 11-point Numerical rating scale is commonly used for measuring pain intensity 

where 0 represents “no pain” and 11 “worst pain imaginable”. The scale has shown 

to have high test-retest reliability in other medical conditions and validity compared 

with visual analogue scale (VAS) and correlates with VAS, which also has been 

shown to have high validity (Hawker et al. 2011). 

 

Question 4: How would you rate your pain in your neck right now on a 0-10 score 

where 0 corresponds to no pain and 10 corresponds to worst pain imaginable? 

 

 Rating of current pain intensity (NRS) in the face/mouth region: 

 

Question 5: How would you rate your pain in your face/mouth right now on a 0-10 

score where 0 corresponds to no pain and 10 corresponds to worst pain 

imaginable? 

 

Ethical considerations 

The present follow-up study was approved by local Regional Ethical Review Board in 

Umeå and considered ethically justifiable. To strengthen the value of prospective studies, 
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it is important to minimize the loss of participants.  At the same time, it is important to 

respect the integrity of participants. In general, two follow-ups have been seen as ethically 

acceptable (Ejlertsson 2014). 

There may be many reasons to why some participants declined to attend the two-year 

follow up for “ProNeck”. The dropouts in “ProNeck” include both individuals that actively 

declined to participate and individuals who passively declined to participate by not 

responding to the questionnaire posted to them. One of the reasons for not responding 

may be that individuals consider a long follow-up questionnaire too exhausting. By offering 

a short follow-up version, the individuals can take part in the study in an easier and less 

demanding way. To reduce the original questionnaire to a shorter version is a compromise 

in order to increase the follow-up data. The short-version questionnaire is motivated with 

the aspect that it might be of beneficial use in the future if it strengthens the value of the 

“ProNeck” study. As an end result, it might lead to better prognostic factors that can 

facilitate prediction of which individuals that are at risk for developing chronic symptoms 

following whiplash trauma. This follow-up study can also be of benefit to other prospective 

studies by collecting more information about the outcome of offering a short-version 

questionnaire.  

All individuals had the right to refrain from participating. In case of no answer at all, only 

one reminder was sent. The questions in the short version questionnaire are not 

considered to be particularly intrusive or sensitive. Participants received written information 

about the study and it emerged that all participation was voluntary. A written consent was 

collected from all participants in conjunction with the short-questionnaires being sent out.  

 

Statistical analysis of baseline data 

The scales used for all of the studied factors: 

 Gender: Female (1) or male (0) 

 Answers to the 3Q questions: yes (1) or no (0) 

 Pain intensity ratings (11-point NRS): 0 to 10 

 NDI: 0% to 100%  

 Neck pain (11-point NRS): 0 to 10 

 Jaw pain (11-point NRS): 0 to 10 

 Physical symptoms with pain: score 0 to 4 
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 Physical symptoms without pain: score 0 to 4 

 Depression: score 0 to 4 

 

Descriptive statistical analysis was presented as the median (NDI) and mean (other 

factors). 

In the statistical analysis each baseline group was compared with the corresponding drop-

out group. Differences were calculated with Fisher’s exact test for gender and 3Q/TMD 

questions. Differences between groups in age, NDI, pain in the neck and jaw, physical 

symptoms with and without pain, and depression were analysed with Mann Whitney U-

test. For all statistical analyses a P-value <0.05 was considered as statistically significant. 

The statistical tests used in this study were chosen since the distribution of data was non- 

parametric.  

 

Literature Search 

Literature to this report was collected from the Department of Clinical Oral Physiology 

combined with a literature search using PubMed database. Following MESH-terms were 

used: follow-up studies, prospective studies, patient dropouts, sex characteristics, pain 

management, female, neck pain/epidemiology, neck pain/psyology, socioeconomic 

factors, whiplash injuries/epidemiology and whiplash injuries/psychology. 
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RESULTS 

 

Drop out analysis of baseline data  

In total, 23.0% of all the participates in the baseline examination did not return for the two-

year follow-up. The dropout rate was 20.2% for Cases 1, 40.4% for Cases 2 and 11.0% for 

controls. There were no significant differences in gender or age between the baseline 

groups and their respective follow-up groups (Table). 

 

At baseline, there were no significant differences in frequent jaw pain (once a week or 

more), pain on jaw movements or jaw locking between individuals that participated in the 

two-year follow-up compared to their respective dropout groups (Fig. 2A-C). There were 

no significant differences in NDI between individuals that participated in the two-year 

follow-up compared to their respective dropout groups (Fig. 3).  

 

No significant difference was found between individuals that participated in the two-year 

follow-up compared to their respective dropout groups for physical symptoms, with or 

without pain, or depression (Table). 

 

The short version follow-up questionnaire: 

The short version follow-up questionnaire was sent to 13 participants who attended a 

baseline examination but had not responded to the invitation for the two-year follow-up. 

Only two participants (15.4%) responded, one completed the questionnaire and one 

declined to participate. For the remaining 11 participants, there was no response 

whatsoever.  
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DISCUSSION 

  

The main finding in the present dropout study was that there was no difference at baseline 

between the drop-outs and the participants who participated in the two-year follow-up. 

The studied variables were; age, gender, jaw pain and dysfunction, neck disability, current 

pain in the jaw and neck region and psychosocial symptoms. In an attempt to reduce the 

no response rate, a short-version questionnaire was sent to the dropouts, but only one out 

of thirteen returned a completed questionnaire.  

 

The total dropout rate of 23 % in this study is in line with the average drop-out rate in 

longitudinal musculoskeletal studies (Bildt et al. 2001) although rates over 20% can be 

considered as high (Ludvigsson 2015). Whenever the dropout rates differ between groups 

there is an increased risk of bias (Ludvigsson 2015). In this dropout study, cases who 

agreed to undergo both a clinical examination at baseline and complete questionnaires, 

had a lower dropout rate than cases who did not attend the clinical examination at 

baseline (20.2 % vs 40.4%). The two possible ways to be a participant in “ProNeck” might 

partly explain why the drop-out rate differed so much between the two case groups. This 

could potentially indicate that the participants who agreed to undergo a clinical 

examination were more concerned about their symptoms, leading to a higher tendency to 

return also for the two-year follow up. However, when comparing baseline-data for the 

different variables within each group, there were no significant differences between cases 

who dropped out and cases who returned for the two-year follow-up. This reduces the risk 

for attrition bias.  

 

Men and women are exposed to whiplash trauma from a car accident to a similar extent 

every year. Still, women seek more care for WAD (Holm et al. 2009). This was reflected in 

the original study “ProNeck” where women participated in a higher extent than men 

(Häggman-Henrikson et al. 2016). This difference may be due to the female sex being a 

predictor for a poor recovery following a whiplash trauma (Walton et al. 2013) as well as to 

underlying biopsychosocial mechanism (Fillingim et al. 2009) and a higher tendency for 

women to seek care. It could therefore be expected that more women than men would 

return for the follow up. However, in this present follow-up study, there was no significant 

sex difference in attendance of the two-year follow up. Therefore, it contradicts the belief 

that women are more likely than men to participate in the follow-up of a prospective study.  
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Not all individuals will experience jaw pain and dysfunction following a whiplash trauma. 

Therefore, it is reasonable to assume, that individuals with jaw pain could be more 

motivated to participate in a project that includes examination of the jaw system. For the 

outcome of the three questions (3Q/TMD), there was no difference between individuals 

who participated in the two-year follow up compared to respective drop-out group. It 

indicates that jaw pain and dysfunction is not a parameter that have any remarkable 

impact on the drop-out rate. The same result applies for current jaw and neck pain, no 

significant difference was seen. Consequently, current jaw and neck pain do not either 

seem to have any greater influence on the dropout rate.  

   

In the study “ProNeck”, individuals who have had a whiplash trauma reported more neck 

disability compared to controls (Häggman-Henrikson et al. 2016). We expected that the 

degree of neck disability might influence an individuals’ motivation to attend a follow-up 

examination. The results showed no significant differences in neck disability score 

between the drop-out groups and their respective baseline group. This finding indicates 

that neck disability is not a factor that affects an individual’s tendency to come back for 

follow-up.  

Also individuals who scored higher in depression, could be expected to be more likely to 

drop out, since they may lack the ability or effort that is necessary to continue to participate 

in a study. However, the result in the present study shows that there was no significant 

difference between participants at the two-year follow up and dropouts regarding 

depression score at baseline.  

  

The attempt to minimize the number of dropouts in the two-year follow up for “Proneck” 

was made by offering a short-version questionnaire with five items. It resulted in a low 

response rate, where only two individuals responded, one of whom declined to 

participate. This indicates that the length of the questionnaire was not the main reason for 

not attending the two-year follow-up. Thus, it seems that drop-outs are lost to a study even 

if you try to facilitate their participation by offering a less time-consuming version of the 

questionnaire. Participants that already have dropped out are unlikely to return. This 

indicates that participants drop out from prospective study for other reasons than extensive 

questionnaires. It might instead be factors such as moving to a new area, changed 

circumstances at home, sickness etc. that may have impact on their decision. Important to 
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point out, is that the study group for the short-version questionnaire was very small with 

only 13 individuals included. Because of the limited time to carry out this dropout study, the 

short-version follow-up questionnaire was only sent to individuals that dropped out 

between April 2017 and March 2018.  Still, the response rate was expected to be higher 

than the current, with only one individual of 13 completed the short version questionnaire.  

 

When conducting this kind of follow-up study in order to try and regain participants, it is 

important to have reflections on how many approaches that are ethically approvable 

without interfering with the integrity of the participants. When offering a short follow-up 

questionnaire instead of the original follow-up, the participants may already have decided 

to not attend anymore. As our study shows, offering a short follow-up questionnaire is not 

likely to significantly improve the answering rate. Other dropout-studies have suggested 

that sending more than two reminders in a follow-up study is not recommendable, since 

two reminders usually catch individuals willing to participate in the study. More than two 

reminders do not significantly increase the number of participants (Ejlertsson 2014). We 

only sent one reminder of the short version questionnaire, but to our knowledge, there are 

no studies that investigated the effect of a second short version reminder. 

Alternative ways of participating may increase the willingness of individuals in a 

longitudinal study to attend a follow-up, for example electronical follow-up questionnaire by 

e-mail or via a mobile phone. In this present dropout-study, this alternative way of 

participating was considered to interfere with ethical issues. Questions about the 

participants health was considered too sensitive to be sent by e-mail or as a mobile phone-

text. For future similar studies, there could be an advantage to offer an easier and more 

accessible way to participate, if possible without ethical contradictions. The respondense 

rate could be expected to be slightly higher.   

Important to point out with this attempt to increase the participate rate with the short form 

questionnaire was the low number of the study sample. It increases the margin of error 

and do not give the same generalizability for the results as if the study sample would have 

been more comprehensive. Even though the study sample is small, it is important with this 

kind of studies in order to win further knowledge about dropouts and its effect on 

longitudinal studies.  
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Conclusion: 

No significant differences were found between the participants who attended the two-year 

follow up and the drop outs, which indicate that the results in the main project “ProNeck”, 

has a low risk of attrition bias. An effort to minimize the drop out number by offering a 

shortened and less demanding follow-up questionnaire, did not affect the dropout number 

and is therfore not recommended to reduce the dropout rate.  
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TABLES AND FIGURES 
 
Table. Drop out analysis for gender, age, neck disability, pain in the jaw and neck regions, 

physical symptoms and depression for the different groups: 

 
 Cases 1 

(W) 
(n=67) 

Cases 1 
(W0) 
(n=17) 

Cases 2 
(WEN) 
(n=53) 

Cases 2 
(WEN0) 
(n=36) 

Control 
(C) 
(n=97) 

Control 
(C0) 
(n=12) 

W vs W0 
P Value1 

WEN vs 
WEN0 
P Value1 

C vs C0 
P Value1 

Test3 

Gender 
(M/F) 

26/41 9/8 19/34 16/20 42/55 3/9 0.409 0.508 0.353 Fishers 

Age 36.0 29.8 36.1 33.7 33.5 32.9 0.230 0.300 0.876 Mann-W 
NDI 16.0 12.0 10.0 12.0 2.0 2.0 0.281 0.762 0.885 Mann-W 
Jaw pain2 1.31 0.65 0.75 0.69 0.14 0.00 0.490 0.817 0.594 Mann-W 
Neck pain2 2.37 1.59 2.08 2.56 1.12 0.33 0.176 0.351 0.954 Mann-W 
Physical 
symtoms 
(pain 
included) 

1.01 0.96 0.85 0.85 0.34 0.32 0.874 0.772 0.879 Mann-W 

Physical 
symtoms 
(pain 
excluded) 

0.79 0.66 0.64 0.63 0.24 0.24 0.181 0.669 0.988 Mann-W 

Depression 0.87 0.89 0.74 0.76 0.41 0.58 0.879 0.962 0.752 Mann-W 
 

W: Cases who completed the questionnaire and a clinical examination at baseline and 

participated in the 2-year follow-up; W0: Cases who completed the questionnaire and 

a clinical examination at baseline but did not participate in the 2-year follow-up; WEN: 

Cases who completed the questionnaire but no clinical examination at baseline and 

participated in the 2-year follow up; WEN0: Cases who completed the questionnaire but no 

clinical examination and did not participate in the 2-year follow-up; C: Controls who 

completed the questionnaire and a clinical examination at baseline and participated in the 2-

year follow-up; C0: Controls who did not participate in the 2-year follow-up. 

NDI: Neck Disability Index 
1 P value <0.05 is considered significant. 

2 Pain rated on the Numerical Rating Scale (0 to 10). 
3 Fisher’s exact test, Mann-Whitney U test 
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Figure 1. Flow chart of groups for the three main groups at baseline: Cases 1, Cases 2 

and controls and for the subgroups at follow-up: 

W: Cases who completed the questionnaire and a clinical examination at baseline and 

participated in the 2-year follow-up; W0: Cases who completed the questionnaire and 

a clinical examination at baseline but did not participate in the 2-year follow-up; WEN: 

Cases who completed the questionnaire but no clinical examination at baseline and 

participated in the 2-year follow up; WEN0: Cases who completed the questionnaire but no 

clinical examination and did not participate in the 2-year follow-up; C: Controls who 

completed the questionnaire and a clinical examination at baseline and participated in the 2-

year follow-up; C0: Controls who did not participate in the 2-year follow-up. 
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Figure 2. Percentage of affirmative answer ("yes") for three screening questions (3Q/TMD) 

within 6 different groups:  

 W: Cases who completed the questionnaire and a clinical examination at baseline and 

participated in the 2-year follow-up (n=67); W0: Cases who completed the questionnaire and 

a clinical examination at baseline but did not participate in the 2-year follow-up (n=17); 

WEN: Cases who completed the questionnaire but no clinical examination at baseline and 

participated in the 2-year follow up (n=53); WEN0: Cases who completed the questionnaire 

but no clinical examination and did not participate in the 2-year follow-up (n=36); 

C: Controls who completed the questionnaire and a clinical examination at baseline and 

participated in the 2-year follow-up (n=97); C0: Controls who did not participate in the 2-

year follow-up (n=12). 
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Figure 3. Neck Disability Index (NDI) score (%) for the 6 groups: 

 W: Cases who completed the questionnaire and a clinical examination at baseline and 

participated in the 2-year follow-up (n=67); W0: Cases who completed the questionnaire and 

a clinical examination at baseline but did not participate in the 2-year follow-up (n=17); 

WEN: Cases who completed the questionnaire but no clinical examination at baseline and 

participated in the 2-year follow up (n=53); WEN0: Cases who completed the questionnaire 

but no clinical examination and did not participate in the 2-year follow-up (n=36); 

C: Controls who completed the questionnaire and a clinical examination at baseline and 

participated in the 2-year follow-up (n=97); C0: Controls who did not participate in the 2-

year follow-up (n=12).  
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