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Treatments related to temporomandibular disorders among patients with 
prevalent types of Ehlers-Danlos syndrome in Sweden
Negin Yekkalam DDS, MPH, MSc, PhD a, Mehmed Novo MD, PhD b and Anders Wänman DDS, PhD a

aDepartment of Odontology, Clinical Oral Physiology, Umeå University, Umeå, Sweden; bDepartment of Community Medicine and 
Rehabilitation, Rehabilitation Medicine, Umeå University, Umeå, Sweden

ABSTRACT
The aim of this study was to assess the received TMD treatment modalities and the perceived 
outcome among the frequent types of EDS. A digital questionnaire was sent to the member of the 
National Swedish EDS Association during January-March 2022. The subsamples of hypermobile 
and classical EDS were constructed. Almost 90% reported TMD symptoms. Bite splint therapy, 
counselling, jaw training and occlusal adjustment were reported as the most common treatments 
with no statistically significant difference in terms of good effect between the two subsamples. 
Hypermobile and classical EDS might consider as an entity with regards to TMD.

KEYWORDS 
Temporomandibular 
disorders; Ehlers-Danlos 
syndrome; hypermobility; 
splint therapy; jaw exercises; 
occlusal adjustment; 
counselling

Introduction

Temporomandibular disorders (TMD) is a common con
dition among adults. TMD describes a number of painful 
and non-painful disorders affecting the jaw muscles, the 
temporomandibular joint (TMJ), and associated struc
tures [1]. It is considered the most common cause of 
nondental orofacial pain with a prevalence of 5 to 12% 
[2], and is the second most common musculoskeletal 
condition [3]. The aetiology of TMD is considered multi- 
factorial comprising biological, psychological and social 
factors [4]. The normal function of the TMJ may be 
influenced by generalized joint hypermobility (GJH), 
which is a featured characteristic of Ehlers-Danlos 
Syndromes (EDS) [5–7].

EDS is a heterogeneous group of inherited connective 
tissue disorders characterized by joint hypermobility and 
cutaneous hyperextensibility and fragility. The current EDS 
classification distinguishes 13 different EDS types resulting 
from mutations in either collagen-encoding genes or in 
genes encoding collagen modifying enzymes [8]. Clinical 
manifestations of the syndrome vary depending on the 
EDS subtype and the underlying genetic defect [8].

The prevalence of EDS has been estimated to impact 
roughly 1:2.500 to 5.000 births [9]. The most common 
type is hypermobile EDS (hEDS) with a prevalence of 
between 1:5.000 and 1:20.000, followed by classic EDS 
(cEDS) at 1:30.000 and vascular type EDS (vEDS) at 
1:90.000. The prevalence for the some rare types such 
as periodontal EDS (pEDS) is still unknown [10].

The diagnosis of hEDS requires the simultaneous 
presence of several strict criteria as follows: generalized 
joint hypermobility, evidence of specific syndromic fea
tures, musculoskeletal manifestations, and family his
tory [8]. Individuals with joint hypermobility and 
musculoskeletal manifestations that do not fulfil criteria 
for hEDS are diagnosed as hypermobility spectrum dis
order (HSD) [11]. cEDS is defined by skin hyperexten
sibility and atrophic scarring as well as generalized joint 
hypermobility and several minor criteria [8].

Symptoms indicative of TMD are reported more 
often among individuals with EDS compared to the 
general population; this is presumed to be linked to 
TMJ hypermobility as a part of generalized joint 
hypermobility [6,12,13]. TMJ dysfunction symptoms 
such as hypermobile joints during extreme mouth 
opening, jaw locking when biting into thick food, 
clicking, crepitation and permanent jaw lock are 
common among EDS patients [14]. TMJ dysfunction 
is suggested to be associated with TMJ disc and 
abnormalities of the capsular ligamentous attach
ments [15]. The TMJ can relocate again after 
a hyperextension, but this may induce a disc displa
cement pain and dysfunction such as limited jaw 
mobility [16]. High frequency and long duration of 
TMJ dislocations can lead to a high chronic pain 
score [13]. Masticatory muscle pain may cause 
lower functionality and quality of life among those 
affected [17,18]. Spinal posture and cervical function 
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of the head and neck have also been proposed as 
important contributing factors for TMD among EDS 
patients [16,19].

Despite the fact of EDS being a risk factor for TMD, lack 
of diagnosis, inadequate care, and being accused for mal
ingering have been reported as reasons why patients feel 
defeated and have negative impressions toward dental care 
and health care systems [20–22]. Therefore, the prevalence 
of TMD as well as the treatment need for TMD among 
individuals with EDS are still unknown.

The first aim of this study was to identify socio- 
demographic, socio-economic, health-related and psycho
logical factors among EDS/HSD sample. An additional aim 
was to assess the most bothersome self-reported pain 
region in the body, TMD symptoms prevalence, the 
received TMD treatment modalities and the perceived out
come of those modalities among frequent types of EDS in 
Sweden.

Material and methods

Study design

This study was designed as a questionnaire-based cross- 
sectional study of an EDS population in Sweden. Members 
in the National EDS Association were approached who had 
confirmed EDS diagnosis or were under investigation for 
EDS in the health care system. The study was performed in 
accordance with the ethical principles for medical research 
involving human subjects according to the World Medical 
Association Declaration of Helsinki. Written information 
about the purpose of the study was provided and informed 
consent was obtained from all participants. The study was 
approved by the Ethics Committee Dnr 2021–05840–01. 
To participate in this study, participants had to give 
a positive response to two questions – if they had received 
enough information regarding the study, and if they con
sented to participate in the study. Data were collected 
January-March 2022.

Questionnaire

A digital questionnaire consisting of 63 validated questions 
including EDS type, socio-demographic factors, socio- 
economic factors, health-related factors, physiological fac
tors, pain pattern, self-reported TMD symptoms and its 
treatment modalities was sent to participants’ email 
addresses via a digital link.

Measurements

Patient health questionnaire (PHQ-4) is an instrument 
with four questions that screen for distress as the 

composite construct of anxiety and depression. The 
total score is the sum of four item scores. The scores 
are rated as normal (0–2), mild (3,4,5), moderate (6,7,8), 
and severe (9,10,11,12) [23].

Self-reported TMD symptoms are defined as pain – 
reported headache or feel pain, stiffness or fatigue in 
jaws with waking up in the morning, and dysfunc
tion – luxation, clicking or crepitation. To identify 
individuals with possible TMD, the 3Q/TMD was 
used as three screening questions for TMD [24]. 
Question 1 (Q1) asks about pain in the temple, 
face, TMJ or jaw once a week or more often. 
Question 2 (Q2) asks about pain with opening the 
mouth wide or chewing once a week or more often. 
Question 3 (Q3) asks about whether the jaw locks or 
becomes stuck once a week or more often.

Participants

Individuals who were invited to participate in this 
study were those aged 16 years and older who had 
a confirmed diagnosis of EDS or were under diag
nosis for EDS and were members of the National 
EDS Association in Sweden. The number of mem
bers (both patients and non-patients) in the associa
tion were 1431 individuals, of which, 1393 were 
women, 134 were men, three were other (not man 
or woman), and one member did not mention his/ 
her sex.

In total, 279 individuals sent back the digital ques
tionnaire. We excluded those who had not yet been 
diagnosed with EDS (n = 19), who had incompletely 
filled out the questionnaire (n = 28), and who had 
repeatedly filled out the questionnaire (n = 9). This 
resulted in a total cohort of 223 participants with 
a confirmed diagnosis. Those with HSD and hEDS 
were considered as one group (HSD/hEDS) (n = 152) 
due to the overlapping of the clinical features [8]. The 
rest of the participants were those with other subtypes 
as follows: cEDS (n = 31), vEDS (n = 4), pEDS (n = 2) 
and those not knowing their type of EDS (n = 34) 
(Figure 1).

Statistical analysis

Data analysis was carried out using STATA version 14. 
The total sample (n = 223) was described by descriptive 
statistics in terms of absolute numbers and prevalence 
figures. The prevalence of TMD, the self-reported most 
bothersome pain, as well as the received treatments 
related to TMD and the subjective good effect of those 
treatments were presented for the HSD/hEDS (n = 152) 
and cEDS (n = 31) groups. To compare proportions, the 
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Chi-square test and Fisher’s exact test were used when it 
was applicable. The significance level was set at p < .05.

Results

Table 1 represents the characteristics of the sample with 
confirmed EDS/HSD diagnosis (n = 223). The mean age 
of the sample was 49.24 ± 26.04 years. Women consti
tuted 95% of the sample. Most of the participants were 
not working (54%). Overall, 91% of the participants 
reported poor general health, and 42% reported poor 
oral health. More than half of the sample (55%) were 
overweight and obese. Nearly 16% reported a diagnosis 
with autistic disorders. The majority (70%) reported 
mood disturbances such as anxiety or depression.

Table 2 presents comparison of the symptoms indi
cative of TMD among those with HSD/hEDS (n = 152) 
and with cEDS (n = 31). The results were not statistically 
significant between these two subsamples. Most of the 
participants responded affirmatively to the 3Q/TMD as 
well as the self-reported TMD symptoms. Nearly 45% of 
the HSD/hEDS participants reported an uncomfortable 
occlusion compared to 39% of the cEDS participants.

Pain pattern among HSD/hEDS and cEDS

Patterns of the most bothersome self-reported 
pain region among the HSD/hEDS (n = 152) and cEDS 
(n = 31) participants are presented in the Figure 2. 
Among the HSD/hEDS, the proportions of the worst 
pain were reported as follow: head, neck and lower back 
(12%), hip (11%), shoulders, belly and knee (9%), jaw 
(8%), wrist (7%), foot joints (5%), feet (4%), and chest 

and elbow (3%). Among the cEDS, the proportions of the 
worst pain were reported as follow: lower back (19%), 
belly, chest, neck (10%), head, jaw, knee, and hip (6%), 
elbow, and foot joints and feet (3%). The pain patterns 
were not statistically significant between groups.

Treatments related to TMD among cEDS and HSD/ 
hEDS

Overall, 94% of the cEDS (n = 31) and 80% of the 
HSD/hEDS (n = 152) participants had demanded 
treatment for TMD from dentists, doctors, phy
siotherapists, osteopaths, chiropractors, and others 
(orthodontist, TMD specialist, dental hygienist, and 
hospital nurse). Eighty-one percent of the cEDS par
ticipants with TMD had demanded treatment from 
dentists (including dental specialists), while the 
respective proportion was 66% for the HSD/hEDS 
participants. Overall, 64% of the cEDS and 67% of 
the HSD/hEDS participants reported that they 
experienced that the dental staff did not have ade
quate knowledge regarding EDS to provide them 
with good dental care; there was no statistically sig
nificant difference between the two subsamples (data 
not shown here).

Figure 3 presents the received treatment modalities 
for TMD as well as the good subjective effect of those 
treatments among the HSD/hEDS (n = 152) and cEDS 
(n = 31) groups. The majority had received bite splint 
therapy, counselling, jaw exercises, occlusal adjustment 
or orthodontic treatment. Around 3% of the HSD/hEDS 
group received Botox injection compared to 16% among 
the cEDS group. The results were statically significant in 

1431 members (Age ≥ 2007) of which 950 had confirmed EDS or were under diagnosis whom a digital questionnaire was sent

Excluded patients/members (n=56)
No confirmed EDS diagnosis (n=19)
Incompletely filled out questionnaire  
(n=28) 
Repeatedly filled out the questionnaire 
(n=9) 

Individuals sent back the digital questionnaire (n=279)

HSD/hEDS
(n=152)

Non respondents (n=1152)

Patients with confirmed diagnosis in the descriptive analysis (n=223)

Included in the TMD 
analysis

pEDS
(n=2)

cEDS
(n=31)

vEDS
(n=4)

Do not know
(n=34)

Figure 1. Inclusion and exclusion of participants in this study. EDS, Ehlers-Danlos syndrome; HSD/hEDS, hypermobile spectrum 
disorder/hypermobile EDS; cEDS, classical EDS; vEDS, vascular EDS; pEDS, periodontal EDS. Do not know the type of EDS.
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terms of counselling (p = .04) and occlusal adjustment 
(p = .02) between the HSD/hEDS and cEDS. Due to too 
small samples, proportions of other treatment modal
ities were not compared among groups.

Overall, 57% of the HSD/hEDS and 61% of the cEDS 
groups reported good effects for the received treatments. 

The high proportions were related to bite splint therapy, 
jaw training, occlusal adjustment, counselling, and 
orthodontic treatment, with no statistically significant 
difference between the two groups. Further, the subjec
tive good effect of Botox injection was not statistically 
significant between the groups.

Table 1. Descriptive statistics of the participants with confirmed diagnosis of EDS/HSD (n = 223).
Variables Definition n (%)

Socio-demographic factors
Gender Self-reported gender
Women 212 (95)
Men 6 (3)
Other 5 (2)
Age Self-reported age in year
Mean (SD) 49.24 (26.04)
Living condition
With other Married, cohabiting, living with parents 157 (70)
Alone Divorced, separated, widow, widower 66 (30)
Socio-economic factors
Education
Primary Elementary 11 (5)
Secondary High school & qualified vocational training 100 (45)
University University/college 112 (50)
Employment status
Working 101 (46)
Not working Studying, retirement (early & normal age), unemployed, parents leave, 

sick leave, housewife/man
119 (54)

Sick leave The days away from the work in the last 12 months
No days 114 (59)
7–30 days 41 (21)
31 days or more 38 (20)
Saving of 20,000 SEK Able to pay 20,000 SEK within a month without borrowing
Yes 143 (64)
No 79 (36)
Health-related factors
Self-perceived general 

health
Good Very good, good 20 (9)
Poor Moderate, poor, very poor 203 (91)
Body Mass Index (BMI) Weight (kilograms) divided by the square of the height (meter)
Underweight BMI <18.5 7 (3)
Normal BMI 18.5–24.5 91 (42)
Overweight BMI 25–29.9 54 (24)
Obesity BMI ≥30 69 (31)
Smoking cigarette/snuff
No No/stopped 149 (67)
Yes 72 (33)
Self-perceived Oral 

health
Good Very good, good 128 (58)
Poor Moderate, poor, very poor 95 (42)
Number of Teeth
25–32 178 (80)
0–24 45 (20)
Dental fear (phobia) Afraid of dental care
No 157 (71)
Yes 65 (29)
Psychological factors
Patient Health 

Questionnaire
Composite construct of anxiety and depression

Normal 0–2 points 91 (41)
Mild 3–5 points 76 (34)
Moderate 6–8 points 34 (15)
Severe 9–12 points 22 (10)
Autistic Spectrum 

disorders (ASD)
A diagnosis in the field of autism spectrum

No No/do not know 186 (83)
Yes 35 (16)
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Table 2. Symptoms indicative of temporomandibular disorders (TMD) among those with HSD/hEDS (n = 152) and with cEDS (n = 31).

Variables Definition
HSD/hEDS 

n (%)
cEDS 
n (%)

Screening 3Q/TMD
Q1 Affirmative response to pain in the temple, face, TMJ or jaw once a week or more 125 (82) 26 (84)
Q2 Affirmative response to pain in the temple, face, TMJ or jaw during jaw functions 

once a week or more
113 (74) 27 (87)

Q3 Affirmative response to jaw locking/impaired jaw opening once a week or more 73 (48) 18 (58)
Self-reported TMD pain Headache/Feel pain, stiffness, or fatigue in the jaws with waking up in the morning 145 (95) 28 (90)
Self-reported TM dysfunction luxation/clicking/crepitation 135 (89) 30 (97)
Self-reported uncomfortable occlusion Teeth do not fit together 68 (45) 12 (39)
Parafunction habits Bruxism/tongue pressing/biting cheeks or lips 143 (94) 30 (97)

HSD/hEDS cEDS

Figure 2. Illustration of the most bothersome self-reported pain patterns among HSD/hEDS (n=152), and cEDS (n=31) groups. Pain in 
the head and neck is illustrated in both front and back views; pain in the jaw is illustrated as pain in the face; pain in the foot joints and 
feet is illustrated in the same location.
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Discussion

In the present questionnaire-based study, nearly all 
participants from the National EDS Swedish 
Association with confirmed EDS reported symptoms 
known to be indicative of TMD. The prevalence of 
TMD symptoms and the pattern of the most bother
some pain in the body were similar among the HSD/ 
hEDS and cEDS groups, except for pain in the shoulder 
and wrist regions. The most common treatments 
related to TMD in both groups were bite splint ther
apy, counselling, jaw training, occlusal adjustment and 
orthodontic treatment. The subjective good effect of 
these treatment modalities was not statistically signifi
cant between the two groups.

Socio-demographic, health-related and 
psychological factors among EDS participants

As expected, most of the respondents were women 
[25–27]. The number of women in the National EDS 
association in Sweden is dominant, and the same pat
tern was reported in a Swedish study 2001 [12]. 
Compared to men, women are generally more hyper
mobile and experience higher pain intensity and joint 
complications, which results in them actively seeking 
treatment [28]. The role of testosterone with an anti- 
nociceptive function [29] as well as fluctuation of sex 
hormones in females as a factor with an impact on 
symptomatology and clinical evolution of hEDS have 
been discussed [30]. More susceptibility to a genetic 
predisposition for hEDS among the female foetus has 
been claimed [31], which is against an autosomal 
dominant trait of this diagnosis.

In the present study, the mean age of the participants 
was approximately 50 years, the majority was not work
ing, and a significant proportion had retired early. In 
a previous Swedish study among EDS with a mean age 
of 39 years, more than 50% worked part-time or had 
disability pension or sick leave benefits, which indicates 
that they were more dysfunctional compared to those 
who worked full-time. Moreover, higher scores on were 
reported the Sickness Impact Profile index among the 
EDS compared to the general population [12]. The self- 
reported poor general health by almost 91% in our 
sample reflects an impaired functional health. 
Disruption of education or employment was also 
reported as a detrimental factor for health and wellbeing 
[32].

More than half of the sample reported high BMI that 
reflects overweight and obesity. Among the EDS, sig
nificant disability not only in daily living activities (per
sonal hygiene-self-care) but also in ambulation 
(walking, running, stair climbing) and sport activities 

has been reported [18,33]. General hypermobility (joint 
instability and excessive joint motion) [28] and painful 
subluxation and dislocation [33] as well as chronic fati
gue [32] are among the most common causes for poor 
physical activity and disability [34]. Chronic fatigue as 
a common symptom among the EDS can be due to poor 
sleep quality, frequent pain, dysautonomia, or to depres
sion or anxiety [32]. In our study, nearly 80% reported 
fatigue and poor sleep quality.

Fifty-eight percent of the EDS group experienced 
good oral health; however, 30% reported dental fear 
and 20% reported partial or total edentulism. General 
population-based studies in Sweden among adults 
found lower education level and socio-economic posi
tion associated with fewer remaining teeth, more oral 
diseases (caries and periodontitis) and a refrainment 
from dental care [35,36]. The majority in our EDS 
group had a high education level, were cohabitating, 
and were able to pay 20.000 SEK within a month 
without borrowing; this indicates that other factors 
might have contributed to the self-reported poor oral 
health among the EDS. Currently, there is no reliable 
evidence for an increased periodontitis risk associated 
with EDS, except for the periodontal EDS [10]. 
However, EDS-specific oral manifestations [37] 
including abnormal dentition [15,38] were reported 
previously. Based on the recent retrospective survey 
among both the EDS and non-EDS who had under
gone a dental procedure, EDS respondents recalled 
three times more inadequate pain prevention com
pared to non-EDS respondents [39]. The mechanism 
for local anaesthetic resistance is not known [40], but 
experiencing pain during dental procedures can be 
traumatic, and may result in refraining from dental 
care. Generally, dental fear creates a vicious cycle 
through avoidance behaviour and deterioration in 
dental status, which in turn results in feeling of 
shame and more anxiety [41].

Mood disturbance such as anxiety or depression 
was common in our EDS sample as was the case in 
previous studies [27,42]. A large-scale study in 
Sweden reported a higher risk of mood and devel
opment disorders among the EDS compared to the 
general population [43]. Among the EDS, progres
sion of the symptoms [22] as well as incomprehen
sion regarding physical restriction and social 
disability with surroundings resulted in anxiety and 
enhanced somatisation [44]. Depressive symptoms 
can either be due to frequent pain or as a cause of 
pain [45,46]. In our sample, 16% reported autistic 
spectrum disorders (ASD), which reflects the associa
tion between ASD and EDS [43,47]. However, the 
cause for ASD among EDS is unclear [48].
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HSD/hEDS & cEDS

In the present study, participants reported their con
firmed type of EDS based on phenotype manifestations. 
Clinical distinction between the prevalent types of EDS 
that include hEDS and cEDS has been a challenge and 
sometimes very difficult [49]. A mild presentation of 
cEDS may be mistaken for hEDS; this includes similar 
degrees of joint laxity, pain, and other manifestations 
including dental system. The diagnosis may be revised 
from hypermobile to classic when the individual’s later 
development trends more towards cEDS, i.e. significant 
skin and soft tissue manifestations. In some cases with 
hEDS, a definitive genetic mutation on Tenascin XB has 
been found that manifests symptoms similar to cEDS 
[50]. However, there is no confirmation genetic test 
regarding hEDS; thus, the new EDS classification system 
in 2017 purposed to identify hEDS with a higher precision 
clinically. Moreover, the Beighton index was standardized 
to increase reliability and decrease inconsistency within 
the health care [8]. Nevertheless, the clinical usefulness 
and productive validity of the Beighton index as well as 
the shortcoming of the new classification system have 
been highlighted in some studies [51,52]. In addition, 
HSD as conditions presenting with symptomatic joint 
hypermobility, but not matching the hEDS diagnostic 
criteria [11], should be considered as a phenotypic entity 
with hEDS [8]. Taken together, there might be misdiag
noses of HSD/hEDS and cEDS in our study.

On the other hand, TMD manifestation depends on 
the affected collagen types I, III, V, in the TMJ structure 
among those with EDS [53]. Therefore, one suggestion 
is to consider HSD/hEDS and cEDS as one entity in 
terms of TMD symptoms, as reflected in our findings. 
Further investigation is highly recommended.

TMD among HSD/hEDS & cEDS

Most of both subsamples had an affirmative response 
to the 3Q/TMD (i.e. higher prevalence for frequent 
pain – Q1& Q2, in comparison to frequent dysfunc
tion – Q3). Approximately 90% of the subsamples 
reported symptoms indicative of TMD. Previous stu
dies assessed TMD in small sample sizes and in mixed 
EDS subgroups [13,54,55], or solely among hEDS 
patients [56,57]. The prevalence of TMD pain 
among EDS has been estimated at 40–100% [58], 
which is in line with our findings. Nevertheless, 
a direct comparison is not plausible since those who 
had TMD participated in this study, thus reflecting 
the high prevalence figures for TMD pain and dys
function. In a recent study in Denmark among 26 
hEDS patients (mean age: 34.5 years ±10.01 years), 

a higher prevalence of myofascial pain with referral 
was registered in comparison to healthy controls [57]. 
In a study among 18 hEDS females, 100% reported 
pain, 33% reported clicking and locking, and 40% 
reported dislocation and trismus [59]. TMJ disloca
tion may be the result of a physical jamming of the 
disc-condyle complex beyond the articular eminence, 
i.e. maintained by muscle activity or a true hyperex
tension of the disc-condyle complex beyond its nor
mal translation position [60]. Craniocervical 
instability can also result in TMJ subluxation through 
overuse of mastication muscles [19].

Pain pattern among HSD/hEDS & cEDS

Our findings confirm musculoskeletal pain patterns among 
the most frequent types of EDS as other studies [26,61–63], 
although with lower prevalence figures. This is possibly due 
to the wording of the question asking about the most bother
some region and that we presented the prevalence figures 
separately in each subsample. Lower back pain was the most 
bothersome pain region in both subsamples. Among the 
EDS, abnormalities in the vertebral shape [64], poor postural 
control due to chronic joint instability, and degenerative 
disease as a consequence of increasing of the mechanical 
stress in the joint’s surfaces [63] might be reasons for such 
a pattern. In that previous study, the cEDS did not report 
shoulder or wrist pain as the most bothersome pain regions 
compared to the HSD/hEDS even though the difference was 
not statistically significant. A higher prevalence of shoulder 
dislocation was previously reported among HSD patients 
[65]. Headache as a common symptom among EDS has 
heterogeneous mechanisms with wide intraindividual varia
tions [66,67]. Neck pain due to cervical spine hypermobility/ 
dysfunction can also lead to cervicogenic headache [66]. 
Pain in the belly among the most bothersome regions 
might be due to gastrointestinal symptoms [68]. Pain in 
the jaw may reflect comorbidity between pain in the trigem
inal area, widespread pain, and as a sign of general hyper
algesia [69–71]. Among the EDS, different underlying 
mechanisms such as general hyperalgesia [72], neuropathic 
pain [73], widespread pain [26,61,74] and deficiency in the 
endogenic system [74] have been proposed for chronic pain.

Taken together, we suggest that TMD among the EDS 
may be considered as a part of the chronic musculoskeletal 
pain that requires a treatment plan with a multidisciplinary 
approach. Previous studies have suggested such an 
approach including cognitive-behavioural therapy [75–77].

Treatment & effects related to TMD

In Sweden, national guidelines are the reference for the 
treatments related to TMD [78]; however, there is no 
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specific guidelines that has been tailored to EDS 
patients. Based on existing literature, the treatment of 
TMD among the EDS should be conservative and non- 
invasive, since open surgery may interfere considerably 
with the healing process thus leading to increased mor
bidity and mortality [79]. Conservative treatments may 
have short-term benefit but for a considerable number 
of patients may be sufficient to relieve symptoms. 
Surgical interventions such as arthroscopy in the failure 
of conservative treatments has been suggested [59], 
which needs more investigation.

Counselling is the first stage of conservative treatment 
[78]. However, in our study, there was a rather low sub
jective good effect of this modality, which might reflect the 
lack of knowledge and experience within EDS among 
dental staff as was reported by respondents. Education 
about EDS and its manifestation such as pain physiology 
within health care has been strongly recommended pre
viously [80–82].

More than 50% of those who received bite splint 
therapy reported a good effect. Bite-splint reduces 
abnormal muscle activity resulting in a neuromuscular 
balance in the chewing system by providing the ideal 
centric relation [83]. In our study, the majority of both 
subsamples reported parafunction behaviours; this con
trasts with the result of a study by De Coster PJ et al. 
who recorded bruxism in 28% of the sample with no 
association with TMD signs and symptoms [13]. In 
a prospective cohort study, self-reported bruxism was 
found as a strong predictor of chronic TMD [84].

Exercise of the jaw-system had a good effect among 
half of our study population. To our knowledge, there is 
no study regarding jaw exercises specifically among 
EDS. Generally, the evidence regarding deficiencies in 
movement coordination and muscle strength among 
adults with hEDS or cEDS are from the gait laboratory 
[85]. Decreasing muscle power can be due to low tendon 
stiffness as a result of joint hypermobility among those 
with hEDS and cEDS [86,87], which can interfere with 
force transmission from muscles to bones, even with 
normal muscle structure [88]. Thus, activating the mus
cles has been proposed as a good way to stabilize the 
joints, albeit with caution. Fatigue [32], fear of move
ment (kinesiophobia) and getting pain or injury because 
of exercises among HSD/hEDS patients [63] have been 
suggested for non-adherence to physical exercises 
among EDS patients. Thus, learning how to adjust and 
overcome the kinesiophobia [89] might have a critical 
role among EDS patients with TMD. Therefore, we 
strongly recommend jaw exercises under supervision 
for EDS patients to decrease the risk of trauma to the 
joints, and also to keep the patients motivated.

Roughly 50% of both subsamples reported good effect 
of occlusal adjustment. About half of the HSD/hEDS 
sample and 40% of the cEDS cases reported an uncom
fortable occlusion. In a questionnaire-based study among 
EDS in Germany, 37% reported the jaws not fitting 
together, which was attributed as dysgnathia [90]. Thus, 
good effect of orthodontic treatment in our sample might 
also reflect treatment of malocclusion and not solely 
TMD. How the occlusal adjustment was done among 
the EDS needs to be clinically investigated.

The rest of the treatments were reported among very 
few respondents; this requires further investigation.

Strength & limitation

This is the first epidemiological study assessing the 
TMD, treatment modalities and the effect of those 
modalities in quite large subsamples of the preva
lent confirmed EDS types in Sweden. 
A comprehensive questionnaire with validated ques
tions was applied to create a holistic picture regard
ing TMD among EDS. The response rate to the 
questionnaire was considerably low. The recruit
ment of members of the National EDS Association 
may result in selection bias. There are no data 
available regarding non-response bias. Thus, the 
generalizability of our findings should be made 
with caution since the proportion of the EDS popu
lation in our study and the total EDS population in 
Sweden remains unknown. Overrepresentation of 
TMD among EDS patients is another limitation of 
our study. Also, inferring causality was not possible 
due to the cross-sectional design of the study.

Conclusion

HSD/hEDS and cEDS might be considered as an entity 
with regards to TMD symptoms. The common conser
vative treatments related to TMD resulted in subjective 
good effects among the frequent types of EDS. 
Education about EDS and its manifestation among den
tal staff is compulsory in Sweden. There is a compelling 
need for further research in this area to assure the best 
possible treatment options among EDS.
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