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Ehlers-Danlos syndrome (EDS) comprises a series of rare hereditary connective tissue

diseases characterized by joint hypermobility, joint dislocation, and hyperextensibility of

the skin, as well as cardiovascular involvement. EDS is often associated with chronic

widespread physical pain, which can lead to psychological pain. Poor awareness

and limited diagnosis of EDS and related symptoms result in decreased self-esteem

and confusion regarding physical sensation. Furthermore, EDS imposes substantial

psychological burden on patients due to exercise restriction, scars, keloids, and

subcutaneous fat accumulation on the extremities, which leads to parental overprotection

and bullying experiences from other children at school age. Recent large-scale studies

have suggested that patients with EDS have a higher risk of mood disorders than

the general population. Other cohort studies indicated high prevalence of anorexia

nervosa, addiction, obsessive compulsive disorder, and anxiety disorder were found

in patients with EDS. Case reports instead indicated that some psychiatric disorders

were secondary symptoms due to physical problems from EDS. Therefore, psychiatrists

must be more knowledgeable and proactive about EDS in their practice. We review the

previous case reports and literature for patients with EDS, along with our own case of

complicated psychiatric problems, which are strongly related to early stressful situations

through childhood and adolescence. This is to aid general psychiatrists in the discussion

of appropriate medical management in such infrequent, yet challenging conditions.

Keywords: Ehlers Danlos syndrome, pain, self-esteem, psychiatric disorders, psychiatrist, clinical geneticist,

psychotropic drugs, counseling

INTRODUCTION

Ehlers-Danlos syndrome (EDS) comprises a series of hereditary connective tissue diseases,
which is often characterized by musculoskeletal, dermatological, and cardiovascular problems.
While EDS had been classified into more than 10 types in the past, it was reclassified into 13
types in 2017 based on symptomatic features: Classical (cEDS), Classical-like (clEDS), Cardiac-
vascular (cvEDS), Vascular (vEDS), Hypermobile (hEDS), Arthrochalasia (aEDS), Dermatosparaxis
(dEDS), Kyphoscoliotic (kEDS), Brittle Cornea syndrome (BCS), Spondylodysplastic (spEDS),
Musculocontractural (mcEDS), Myopathic (mEDS), and Periodontal (pEDS) (1). EDS has an
overall prevalence of 1/5,000, and multiple causative genes involved in each type have been
identified, although some implicated genes remain elusive (2). The inherited form is mostly
autosomal dominant in the classical, hypermobile, and arthrochalasia types, while it is autosomal
recessive in the dermatosparaxis and kyphoscoliotic types. EDSmainly involves physical symptoms,
and there is little evidence of central nervous system involvement in affected patients.
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Although it has been established that joint hypermobility
syndrome (JHS) is a connective tissue disorder that primarily
affects the musculoskeletal system, while EDS comprises
connective tissue disorders with multisystem manifestations, the
2017 International Classification of the EDS replaced previous
terms for symptomatic joint hypermobility with hypermobile
EDS, since there was a lack of clinical distinction between
the hEDS (3, 4). Thus, the term JHS is no longer used
according to Ehlers-Danlos Support UK (https://www.ehlers-
danlos.org/what-is-eds/information-on-eds/types-of-eds/). EDS
are the most common hereditary, non-inflammatory disorders
of connective tissues, and the hypermobile type of EDS
(hEDS) may present with common symptoms comparable to
joint hypermobility, including joint pain, swelling, instability,
dislocation, and back pain (3, 4).

Many psychiatrists are unfamiliar with the medical care of
genetic disorders, as they especially avoid the despairing history
of discrimination against mentally ill persons under the former
Eugenic Protection Law. However, many clients with genetic
and chromosomal diseases are likely to have mental problems,
including neurodevelopmental, anxiety, and mood disorders.
Some of these may occur due to congenital brain mechanisms
and various socio-psychological burdens in the life of patients
with EDS. Thus, doctors in Japan who are both certified as clinical
geneticists and psychiatrists have the opportunity to treat patients
with EDS complicated by mental disorders. By listening to their
complaints and understanding their psychological problems, we
believe that more psychiatrists should cooperate in the treatment
and support of such patients.

Chronic pain is a common symptom of EDS, which damages
the quality of life and causes psychological disability (5, 6). The
combination of anxiety, depression, and pain can be thought of
as an alternate interaction of physical and emotional distress in
humans (7–9) and in rodents (10). Therefore, patients with EDS
often experience anxiety and depression caused by chronic pain,
as well as stress from surrounding incomprehension regarding
their physical restrictions and social disability. A history of
recurrent joint dislocation and major bleeding poses a fear in
the daily lives of patients with EDS. EDS has a huge impact
on physical and psychological development. Many patients have
several cognitive distortions regarding themselves due to the lack
of early psychological support. In this review, we summarize the
clinical psychiatric endophenotypes caused by and from hEDS, as
many of them have been more or less neglected in the past.

NEURODEVELOPMENT DISORDERS AND
EDS

The current EDS classification (major types I–VII)
does not include specific disease types associated with
neurodevelopmental disorders. The older classification (in
the 1990s and thereafter) included a certain subtype with
intellectual developmental disorder. However, few evidences
reported genetic factors could explain brain hypofunction
and physical symptoms in EDS. Wang et al. performed
whole-genome low-coverage sequencing and medical exome
sequencing and found a case with B4GALT7 gene variants

associated with spondylodysplastic-type spEDS. The common
symptoms of this type of EDS include progressive short stature
from childhood, hypotonia, and bowing of limbs, and some
minor symptoms include skin hyperextensibility, pes planus,
delayed motor development, and mild intellectual disabilities
(11). One of the patients we reported on (12) had moderate
intellectual disabilities and did not have some of the clinical
symptoms, such as short stature and sparse scalp hair and
eyebrows. Therefore, we diagnosed his condition as cEDS.
As EDS is a rare disease, when patients with EDS present
neurodevelopmental disorders, it is difficult to distinguish the
inevitable symptoms or coincidences without proof of genetic
findings that could explain both physiological EDS symptoms
and CNS symptoms.

Children with hEDS have a high rate of developmental
coordination disorder (DCD) with learning disability and
attention deficit hyperactive disorder (ADHD), which can
affect their well-being and the development of the nervous
system. Further clinical research is necessary to explore the
pathogenesis and management of patients with EDS (13–15).
Patients with hEDS may favor behavioral atypism with both
hypoactivity and hyperactivity. Some patients use endurance
to cope with pain, which is persistence in an unhealthily
high level of activity despite pain. In addition, pain disrupts
the attentional performance. These psychological reactions
may contribute to ADHD (16). A high prevalence of ADHD
and autism spectrum disorder (ASD) has been found in
patients with hEDS (17). However, whether the prevalence
of ADHD in patients with hEDS is higher than that in
the general population is inconclusive because the study did
not have a matched control group (18). However, another
study reported that ADHD was significantly enriched in the
hypermobility spectrum disorders but not in the EDS group
than in general population (19). Casanova et al. suggested
comorbidity and familial co-occurrence between EDS and autism
(as defined by the authors) (20). Baeza-Velasco et al. reported the
overrepresentation of ASD in patients with EDS (21). Regarding
the biological interaction between hEDS and ASD, elevation of
serum tyrosine and hydroxyproline levels in patients with ASD
may provide evidence for a link between them, considering the
association between hydroxyproline levels and collagen damage
(22). Although shared clinical features and phenotypes between
EDS and ASD are not rare, we need to specify the possible
common causative genetic factors for both disorders to arrive at
a conclusion.

On the contrary, few studies have reported specific learning
disorders, such as dyslexia, dysgraphia, and dyscalculia, in
patients with EDS, and these aspects are poorly explored.
Baeza-Velasco recently summarized that physical disabilities in
patients with hEDS could increase learning and communication
disorders from an early age (16). The diagnosis of learning
disorders is difficult because of the overlap with several EDS
criteria associated with proprioception and pronounced fatigue.
However, child and adolescent psychiatrists should be aware of
the importance of identifying and handling these comorbidities
when they exist. Notably, children with hEDS may need to
be routinely screened for neuropsychiatric symptoms, such as
specific learning disorders.
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ANOREXIA NERVOSA AND EDS

With regard to eating disorders in hEDS, growing clinical
evidence has been reported in the previous years. hEDS presents
with gastrointestinal problems, temporomandibular disorders,
and smell and taste abnormalities, thereby producing significant
implications for eating, which are commonly experienced by
those affected (23). There are two reported cases of hEDS and
anorexia nervosa complications (24, 25). Although Miles et
al. reported their case as a coincidental event (25), Lee and
Strand discussed in detail how patients with EDS can develop
anorexia nervosa. The patient suffered from various recurrent
gastrointestinal complaints, such as diffuse pain, bloating, and
nausea, for ∼10 years. Such gastrointestinal symptoms, in
addition to persistent fatigue, muscle cramps, and joint pain,
can primarily be attributed to anorexia nervosa (24). Indeed,
gastrointestinal symptoms and esophagitis are very common in
patients with hEDS, resulting in nausea and vomiting (26–28).
Dysphagia, fragility of the oral mucosa, and smell and taste
abnormalities as EDS complications, can lead to food selectivity
and disordered eating patterns (23).

In addition to the psychological causes, we encountered
a Japanese woman with EDS, who had anorexia nervosa
(restriction type), in addition to dissociative identity disorder,
gender dysphoria, and dysthymia (12). She had classical EDS
symptoms with skin hyperextensibility and atrophic scarring,
generalized joint hypermobility, easy bruising, soft and doughy
skin, skin fragility, traumatic splitting, and pain, which is a
complication of joint hypermobility. The patient was brought up
as an older sister in contrast to another twin sister, although they
were monozygotic twins. The younger sister had EDS, however,
she had no psychiatric symptoms. A meta-analysis revealed that
being victimized by bullying and teasing is a risk factor that
contributed to eating disorders (29, 30); hence, the patient was
likely to develop anorexia nervosa by being frequently bullied
for her facial scars caused by EDS at elementary school age. In
addition, we have to focus on the assumption that her anorexic
symptoms in this case could have been influenced by insufficient
maternal separation from early childhood, on account of her
mother’s overprotectiveness and excessive interference driven by
her concern for the high risk of trauma associated with EDS
(31, 32).

ADDICTION AND EDS

Since chronic pain is highly observed in patients with EDS,
research should be focused on pain relief for these patients. A
study indicated that opioid use among children was double in
an EDS cohort compared to a control group (27.5 vs. 13.5%),
while in adults, it was nearly double in patients with EDS (62
vs. 34.1%) (33). However, to the best of our knowledge, there has
been no research on the misuse of analgesics among patients with
EDS. While increases in tobacco and alcohol use were found in
hEDS (34), not much is known about the ratio of their misuse
in the EDS population, although patients are thought to use both
substances to cope with distress and anxiety.

ANXIETY DISORDERS AND EDS

A high prevalence of anxiety was found in patients with EDS
(35–37). Similar to EDS, panic disorder is also found more
frequently in patients with hEDS as reported by recent research
and meta-analysis (38–40), while others have reported a different
result (41).

In a study by Pasquini et al. symptom severity was assessed
using the Hamilton Anxiety Rating Scale (HAM-A) and the
Hamilton Depression Rating Scale (HAM-D) in an hEDS patient
group and healthy controls. The study indicated higher scores
of HAM-D and HAM-A in the hEDS patient group than in the
controls (42). More clinical evidence is needed to determine what
types of anxiety or anxiety-related disorders may be associated
with hEDS. Based on the Symptom Check List revised 90 (SCL-
90-R) that is a widely used self-report measure assessing the
severity of current psychological symptoms and distress, high
percentage of patients with EDS reported their somatization
and obsessive-compulsivity. Severe levels of those symptoms are
observed more than depressiveness, general anxiety, hostility,
and phobic anxiety (43). We have been treating a patient with
clEDS, due to a homozygous null mutation in the TNXB gene.
It phenotypically resembles the classical form of EDS, although
it lacks atrophic scarring (44). As an example of somatization,
the patient is suffering from general pain, part of which cannot
be explained by joint dislocation, internal bleeding, and other
physiological damages; however, it is enhanced by anxiety caused
by incomprehension from family members and surroundings
regarding EDS symptoms.

MOOD DISORDERS, SCHIZOPHRENIA,
AND EDS

Depressive symptoms in patients with EDS were first reported
in 2003 (45). Moreover, patients with EDS are at a relatively
high risk of mental disorders, such as mood disorders, and
suicidal behavior accompanied by pain, including headache,
muscle pain, neuralgia, abdominal pain, and malaise (17, 37,
46–50). The overall use of psychotropic drugs to treat these
conditions was 41.4% in patients with EDS compared with 13.9%
in controls (37).

Since patients with depression frequently experience pain
(51, 52), some of the pain reported by patients with EDS could
be either attributable to physical symptoms, due to dislocation
or depression. Additionally, chronic pain in such patients may
lead to negative emotions due to the psychological burden
(47). Furthermore, a large-scale study on a Swedish population
found that patients with EDS have a higher risk of mood and
developmental disorders than that of the general population (17).

Tenascin-X (TNX) deficiency had been well-reported to
be associated with EDS (53–60). While a single nucleotide
polymorphism in TNX gene had been indicated to be associated
with schizophrenia by Tochigi (61), the replication studies from
other researchers could not find the association (62, 63). To
the best of our knowledge, there has been no research on high
prevalence of the schizophrenia among patients with EDS.
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TABLE 1 | Neuropsychiatric disorders associated with EDS.

Disease References

Neurodevelopment disorders (11–22)

Anorexia nervosa (12, 23–30)

Addiction (33, 34)

Anxiety disorders (35–43)

Mood disorders (17, 37, 45–50)

Personality disorder (42, 49, 64)

PERSONALITY DISORDER AND EDS

The patients with hEDS had obsessive-compulsive personality
disorder (OCPD) with an observed prevalence rate of >10%
(42). With regard to other personality disorders, borderline
personality disorder along with depression, emotionally unstable
personality disorder was observed in each patient with EDS
(49, 64). However, there is still not much information about
personality disorders that are common in EDS.

PSYCHIATRIC TREATMENT

As summarized above, it has been found that various psychiatric
disorders can coexist either biologically or psychologically with
EDS (Table 1). However, there is minimal information regarding
the management of treatment-resistant psychiatric symptoms in
patients with EDS. Therefore, we have discussed some successful
management strategies for anxiety in patients with EDS who
use psychotropic drugs. Since some chronic pain symptoms may
be aggravated by anxiety, therapeutic alliances with patients’
physicians may allow for better coping strategies for pain. Drug
therapymay be effective in addition to supportive psychotherapy.
Benzodiazepines are useful in managing acute anxiety symptoms
and pain relief. However, if drugs are used for a longer period
to treat chronic pain, patients are at a risk of dependence,
withdrawal, and cognitive changes (65); therefore, information
on alternative medicines is needed. Niedt et al. reported the
efficacy of risperidone in patients with anxiety symptoms (66).

A patient with borderline personality disorder reported a
reduction in suicidal ideation after taking selective serotonin
reuptake inhibitor and lithium as its enhancer (49). Another
patient with emotionally unstable personality disorder treated
with duloxetine, quetiapine, lamotrigine and with Dialectical
Behavioral Therapy reported self-harm free and stable emotion
(64). In our patient with clEDS, described above, who is
suffering from general pain in the whole body, duloxetine, an
antidepressant that targets pain, was dramatically effective for
both pain relief and anxiety/depressiveness. This is because
duloxetine has an analgesic effect, such as in fibromyalgia and
other chronic pain (67, 68). For psychiatrists, the selection

of effective drugs is important, as is understanding the
patient’s pain.

Besides pharmaceutical therapy, psychiatrists should
understand and find ways to support the holistic pain of patients
with EDS. In the case introduced above, our patient with

cEDS had complex psychiatric symptoms, including dysthymia,
dissociative identity disorder, gender dysphoria, and anorexia
nervosa (12). It took years for her condition to be diagnosed by a
psychiatrist, and the patient was enduring these symptoms with
insufficient support from a general clinical geneticist. During
those years, multiple personalities have deteriorated due to self-
care for undernutrition risk brought about by anorexia nervosa
and social discomfort due to gender dysphoria. We believe
that the cooperation of clinical geneticists and psychiatrists can
provide sufficient support to such patients.

CONCLUSION

Since the lifespan of patients with EDS is not affected,
psychiatrists must recognize the need for medical assistance
in the course of psychological problems and mood disorders.
Their pain and early disability could be the modulators of the
psychiatric manifestations. To date, there is no evidence that
the causative gene of EDS is expressed in the brain and that it
is involved in changes of the central nervous system function.
Moreover, it is difficult to assume that the symptoms of EDS are
psychiatrically detailed and accurately categorized.

Patients with EDS are often disappointed and dissatisfied with
not knowing the causative gene of the disease. All the causes
of EDS are genetics based; although, various genes are involved
in different types of EDS, which needs to be considered, given
that they may have varying implications for the patient and their
families. Therefore, genetic counseling and psychological support
are also important (69, 70).

In addition, psychiatric care can contribute to the genetic
counseling of patients with EDS and the medical management
of EDS psychiatric symptoms, as well as in the development
of clinical research. Both psychiatrists and clinical psychologists
should be aware that these patients have a variety of physical,
social, and psychological distresses associated with EDS, resulting
in secondary psychiatric symptoms and in social hypoactivity.

AUTHOR CONTRIBUTIONS

HI and HY contributed to make diagnosis for EDS. HI and
YH contributed to the writing of the manuscript. HI treats the
patients’ psychiatric symptoms. All authors read and approved
the final manuscript.

ACKNOWLEDGMENTS

This article has been edited by a professional language editing
service at Editage, a division of Cactus Communications.

Frontiers in Psychiatry | www.frontiersin.org 4 January 2022 | Volume 12 | Article 803898

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Ishiguro et al. EDS and Psychiatric Disorders

REFERENCES

1. Malfait F, Francomano C, Byers P, Belmont J, Berglund B, Black J, et al. The

2017 international classification of the Ehlers-Danlos syndromes. Am J Med

Genet C Semin Med Genet. (2017) 175:8–26. doi: 10.1002/ajmg.c.31552

2. Mayer K, Kennerknecht I, Steinmann B. Clinical utility gene card for: Ehlers-

Danlos syndrome types I-VII and variants - update 2012. Eur J Hum Genet.

(2012) 21:15. doi: 10.1038/ejhg.2012.162

3. Tinkle BT, Bird HA, Grahame R, Lavallee M, Levy HP, Sillence

D. The lack of clinical distinction between the hypermobility type

of Ehlers-Danlos syndrome and the joint hypermobility syndrome

(a.k.a. hypermobility syndrome). Am J Med Genet A. (2009)

149a:2368–70. doi: 10.1002/ajmg.a.33070

4. Yew KS, Kamps-Schmitt KA, Borge R. Hypermobile Ehlers-Danlos syndrome

and hypermobility spectrum disorders. Am Fam Phys. (2021) 103:481–92.

5. Scheper MC, de Vries JE, Verbunt J, Engelbert RH. Chronic pain in

hypermobility syndrome and Ehlers-Danlos syndrome (hypermobility type):

it is a challenge. J Pain Res. (2015) 8:591–601. doi: 10.2147/JPR.S64251

6. Chopra P, Tinkle B, Hamonet C, Brock I, Gompel A, Bulbena A, et al. Pain

management in the Ehlers-Danlos syndromes. Am J Med Genet C Semin Med

Genet. (2017) 175:212–19. doi: 10.1002/ajmg.c.31554

7. Arango-Dávila CA, Rincón-Hoyos HG. Depressive disorder, anxiety

disorder and chronic pain: multiple manifestations of a common

clinical and pathophysiological core. Rev Colomb Psiquiatr. (2018)

47:46–55. doi: 10.1016/j.rcp.2016.10.007

8. Kerckhove N, Boudieu L, Ourties G, Bourdier J, Daulhac L, Eschalier

A, et al. Ethosuximide improves chronic pain-induced anxiety- and

depression-like behaviors. Eur Neuropsychopharmacol. (2019) 29:1419–

32. doi: 10.1016/j.euroneuro.2019.10.012

9. Rogers AH, Garey L, Bakhshaie J, Viana AG, Ditre JW, Zvolensky

MJ. Anxiety, depression, and opioid misuse among adults with

chronic pain: the role of anxiety sensitivity. Clin J Pain. (2020)

36:862–7. doi: 10.1097/AJP.0000000000000870

10. Kremer M, Becker LJ, Barrot M, Yalcin I. How to study anxiety and

depression in rodent models of chronic pain? Eur J Neurosci. (2021) 53:236–

70. doi: 10.1111/ejn.14686

11. Wang J, Wang Y, Wang L, Chen WY, Sheng M. The diagnostic

yield of intellectual disability: combined whole genome low-coverage

sequencing and medical exome sequencing. BMC Med Genomics. (2020)

13:70. doi: 10.1186/s12920-020-0726-x

12. Ishiguro H, Honobe N, Suzuki T, Tamai M, Nakane T. Transvestism

recognized in ehlers-danlos syndrome: report of two cases. Case Rep

Psychiatry. (2019) 2019:7472301. doi: 10.1155/2019/7472301

13. Piedimonte C, Penge R, Morlino S, Sperduti I, Terzani A, Giannini MT, et al.

Exploring relationships between joint hypermobility and neurodevelopment

in children (4-13 years) with hereditary connective tissue disorders and

developmental coordination disorder. Am J Med Genet B Neuropsychiatr

Genet. (2018) 177:546–56. doi: 10.1002/ajmg.b.32646

14. Celletti C, Mari G, Ghibellini G, Celli M, Castori M, Camerota F. Phenotypic

variability in developmental coordination disorder: clustering of generalized

joint hypermobility with attention deficit/hyperactivity disorder, atypical

swallowing and narrative difficulties. Am J Med Genet C Semin Med Genet.

(2015) 169c:117–22. doi: 10.1002/ajmg.c.31427

15. Ghibellini G, Brancati F, Castori M. Neurodevelopmental attributes of

joint hypermobility syndrome/Ehlers-Danlos syndrome, hypermobility type:

update and perspectives. Am J Med Genet C Semin Med Genet. (2015)

169c:107–16. doi: 10.1002/ajmg.c.31424

16. Baeza-Velasco C. Neurodevelopmental atypisms in the context of

joint hypermobility, hypermobility spectrum disorders, and Ehlers-

Danlos syndromes. Am J Med Genet C Semin Med Genet. (2021)

187:491–9. doi: 10.1002/ajmg.c.31946

17. Cederlof M, Larsson H, Lichtenstein P, Almqvist C, Serlachius E, Ludvigsson

JF. Nationwide population-based cohort study of psychiatric disorders in

individuals with Ehlers-Danlos syndrome or hypermobility syndrome and

their siblings. BMC Psychiatry. (2016) 16:207. doi: 10.1186/s12888-016-0922-6

18. Kindgren E, Quiñones Perez A, Knez R. Prevalence of ADHD and autism

spectrum disorder in children with hypermobility spectrum disorders or

hypermobile ehlers-danlos syndrome: a retrospective study. Neuropsychiatr

Dis Treat. (2021) 17:379–88. doi: 10.2147/NDT.S290494

19. Wasim S, Suddaby JS, Parikh M, Leylachian S, Ho B, Guerin A, et al. Pain

and gastrointestinal dysfunction are significant associations with psychiatric

disorders in patients with Ehlers-Danlos syndrome and hypermobility

spectrum disorders: a retrospective study. Rheumatol Int. (2019) 39:1241–

8. doi: 10.1007/s00296-019-04293-w

20. Casanova EL, Baeza-Velasco C, Buchanan CB, CasanovaMF. The relationship

between autism and Ehlers-Danlos syndromes/hypermobility spectrum

disorders. J Pers Med. (2020) 10:260. doi: 10.3390/jpm10040260

21. Baeza-Velasco C, Cohen D, Hamonet C, Vlamynck E, Diaz L, Cravero C, et

al. Autism, joint hypermobility-related disorders and pain. Front Psychiatry.

(2018) 9:656. doi: 10.3389/fpsyt.2018.00656

22. Skalny AV, Skalny AA, Lobanova YN, Korobeinikova TV, Ajsuvakova

OP, Notova SV, et al. Serum amino acid spectrum in children with

autism spectrum disorder (ASD). Res Aut Spect Disord. (2020)

77:101605. doi: 10.1016/j.rasd.2020.101605

23. Baeza-Velasco C, Van den Bossche T, Grossin D, Hamonet C. Difficulty

eating and significant weight loss in joint hypermobility syndrome/Ehlers-

Danlos syndrome, hypermobility type. Eat Weight Disord. (2016) 21:175–

83. doi: 10.1007/s40519-015-0232-x

24. Lee M, Strand M. Ehlers-Danlos syndrome in a young woman with anorexia

nervosa and complex somatic symptoms. Int J Eat Disord. (2018) 51:281–

4. doi: 10.1002/eat.22815

25. Miles SC, Robinson PD, Miles JL. Ehlers–Danlos syndrome and anorexia

nervosa: a dangerous combination? Pediatr Dermatol. (2007) 24:E1–

4. doi: 10.1111/j.1525-1470.2007.00382.x

26. Fikree A, Chelimsky G, Collins H, Kovacic K, Aziz Q. Gastrointestinal

involvement in the Ehlers-Danlos syndromes. Am J Med Genet C Semin Med

Genet. (2017) 175:181–7. doi: 10.1002/ajmg.c.31546

27. Green C, Ghali N, Akilapa R, Angwin C, Baker D, Bartlett M, et al. Classical-

like Ehlers-Danlos syndrome: a clinical description of 20 newly identified

individuals with evidence of tissue fragility. Genet Med. (2020) 22:1576–

82. doi: 10.1038/s41436-020-0850-1

28. Baeza-Velasco C, Lorente S, Tasa-Vinyals E, Guillaume S,

Mora MS, Espinoza P. Gastrointestinal and eating problems in

women with Ehlers-Danlos syndromes. Eat Weight Disord. (2021)

26:2645–56. doi: 10.1007/s40519-021-01146-z

29. Lie S, Rø Ø, Bang L. Is bullying and teasing associated with eating disorders?

A systematic review and meta-analysis. Int J Eat Disord. (2019) 52:497–

514. doi: 10.1002/eat.23035

30. Lie S, Bulik CM, Andreassen OA, Rø Ø, Bang L. The association between

bullying and eating disorders: a case-control study. Int J Eat Disord. (2021)

54:1405–14. doi: 10.1002/eat.23522

31. Ehrensing RH, Weitzman EL. The mother-daughter relationship

in anorexia nervosa. Psychosom Med. (1970) 32:201–

8. doi: 10.1097/00006842-197003000-00006

32. Laghi F, Pompili S, Zanna V, Castiglioni MC, Criscuolo M,

Chianello I, et al. How adolescents with anorexia nervosa and

their parents perceive family functioning? J Health Psychol. (2017)

22:197–207. doi: 10.1177/1359105315597055

33. Schubart JR, Schilling A, Schaefer E, Bascom R, Francomano C. Use of

prescription opioid and other drugs among a cohort of persons with Ehlers-

Danlos syndrome: a retrospective study. Am J Med Genet A. (2019) 179:397–

403. doi: 10.1002/ajmg.a.61031

34. Baeza-Velasco C, Pailhez G, Bulbena A, Baghdadli A. Joint hypermobility

and the heritable disorders of connective tissue: clinical and empirical

evidence of links with psychiatry. Gen Hosp Psychiatry. (2015) 37:24–

30. doi: 10.1016/j.genhosppsych.2014.10.002

35. Bulbena A, Duro JC, Mateo A, Porta M, Vallejo J. Joint

hypermobility syndrome and anxiety disorders. Lancet. (1988)

2:694. doi: 10.1016/S0140-6736(88)90514-4

36. Bulbena A, Pailhez G, Bulbena-Cabré A, Mallorquí-Bagué N,

Baeza-Velasco C. Joint hypermobility, anxiety and psychosomatics:

two and a half decades of progress toward a new phenotype.

Adv Psychosom Med. (2015) 34:143–57. doi: 10.1159/0003

69113

Frontiers in Psychiatry | www.frontiersin.org 5 January 2022 | Volume 12 | Article 803898

https://doi.org/10.1002/ajmg.c.31552
https://doi.org/10.1038/ejhg.2012.162
https://doi.org/10.1002/ajmg.a.33070
https://doi.org/10.2147/JPR.S64251
https://doi.org/10.1002/ajmg.c.31554
https://doi.org/10.1016/j.rcp.2016.10.007
https://doi.org/10.1016/j.euroneuro.2019.10.012
https://doi.org/10.1097/AJP.0000000000000870
https://doi.org/10.1111/ejn.14686
https://doi.org/10.1186/s12920-020-0726-x
https://doi.org/10.1155/2019/7472301
https://doi.org/10.1002/ajmg.b.32646
https://doi.org/10.1002/ajmg.c.31427
https://doi.org/10.1002/ajmg.c.31424
https://doi.org/10.1002/ajmg.c.31946
https://doi.org/10.1186/s12888-016-0922-6
https://doi.org/10.2147/NDT.S290494
https://doi.org/10.1007/s00296-019-04293-w
https://doi.org/10.3390/jpm10040260
https://doi.org/10.3389/fpsyt.2018.00656
https://doi.org/10.1016/j.rasd.2020.101605
https://doi.org/10.1007/s40519-015-0232-x
https://doi.org/10.1002/eat.22815
https://doi.org/10.1111/j.1525-1470.2007.00382.x
https://doi.org/10.1002/ajmg.c.31546
https://doi.org/10.1038/s41436-020-0850-1
https://doi.org/10.1007/s40519-021-01146-z
https://doi.org/10.1002/eat.23035
https://doi.org/10.1002/eat.23522
https://doi.org/10.1097/00006842-197003000-00006
https://doi.org/10.1177/1359105315597055
https://doi.org/10.1002/ajmg.a.61031
https://doi.org/10.1016/j.genhosppsych.2014.10.002
https://doi.org/10.1016/S0140-6736(88)90514-4
https://doi.org/10.1159/000369113
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Ishiguro et al. EDS and Psychiatric Disorders

37. Bulbena A, Baeza-Velasco C, Bulbena-Cabre A, Pailhez G, Critchley H,

Chopra P, et al. Psychiatric and psychological aspects in the Ehlers-

Danlos syndromes. Am J Med Genet C Semin Med Genet. (2017) 175:237–

45. doi: 10.1002/ajmg.c.31544

38. García Campayo J, Asso E, Alda M, Andres EM, Sobradiel N. Association

between joint hypermobility syndrome and panic disorder: a case-control

study. Psychosomatics. (2010) 51:55–61. doi: 10.1016/S0033-3182(10)70659-9

39. Garcia-Campayo J, Asso E, Alda M. Joint hypermobility and

anxiety: the state of the art. Curr Psychiatry Rep. (2011)

13:18–25. doi: 10.1007/s11920-010-0164-0

40. Smith TO, Easton V, Bacon H, Jerman E, Armon K, Poland F, et al. The

relationship between benign joint hypermobility syndrome and psychological

distress: a systematic review and meta-analysis. Rheumatology. (2014) 53:114–

22. doi: 10.1093/rheumatology/ket317

41. Gulpek D, Bayraktar E, Akbay SP, Capaci K, Kayikcioglu M, Aliyev

E, et al. Joint hypermobility syndrome and mitral valve prolapse in

panic disorder. Prog Neuropsychopharmacol Biol Psychiatry. (2004) 28:969–

73. doi: 10.1016/j.pnpbp.2004.05.014

42. Pasquini M, Celletti C, Berardelli I, Roselli V, Mastroeni S, Castori M, et

al. Unexpected association between joint hypermobility syndrome/Ehlers-

Danlos syndrome hypermobility type and obsessive-compulsive personality

disorder. Rheumatol Int. (2014) 34:631–6. doi: 10.1007/s00296-013-2901-2

43. Di Giacomo P, Celli M, Ierardo G, Polimeni A, Di Paolo C. Evaluation

of temporomandibular disorders and comorbidities in patients with ehler–

danlos: clinical and digital findings. J Int Soc Prev Community Dent. (2018)

8:333–8. doi: 10.4103/jispcd.JISPCD_103_18

44. Rymen D, Ritelli M, Zoppi N, Cinquina V, Giunta C, Rohrbach

M, et al. Clinical and molecular characterization of classical-like

Ehlers-Danlos syndrome due to a novel TNXB variant. Genes. (2019)

10:843. doi: 10.3390/genes10110843

45. Sienaert P, De Hert M, Houben M, Bouckaert F, Wyckaert S, Hagon B, et

al. Safe ECT in a patient with the Ehlers-Danlos syndrome. J Ect. (2003)

19:230–3. doi: 10.1097/00124509-200312000-00010

46. Berglund B, Pettersson C, Pigg M, Kristiansson P. Self-reported quality

of life, anxiety and depression in individuals with Ehlers-Danlos

syndrome (EDS): a questionnaire study. BMC Musculoskelet Disord.

(2015) 16:89. doi: 10.1186/s12891-015-0549-7

47. Baeza-Velasco C, Bulbena A, Polanco-Carrasco R, Jaussaud R. Cognitive,

emotional, and behavioral considerations for chronic pain management in

the Ehlers-Danlos syndrome hypermobility-type: a narrative review. Disabil

Rehabil. (2016) 22:1–9. doi: 10.1080/09638288.2017.1419294

48. Hershenfeld SA, Wasim S, McNiven V, Parikh M, Majewski P, Faghfoury

H, et al. Psychiatric disorders in Ehlers-Danlos syndrome are frequent,

diverse and strongly associated with pain. Rheumatol Int. (2016) 36:341–

8. doi: 10.1007/s00296-015-3375-1

49. Espiridion ED, Daniel A, Van Allen JR. Recurrent depression and borderline

personality disorder in a patient with Ehlers-Danlos syndrome.Cureus. (2018)

10:e3760. doi: 10.7759/cureus.3760

50. Tran ST, Jagpal A, Koven ML, Turek CE, Golden JS, Tinkle BT.

Symptom complaints and impact on functioning in youth with

hypermobile Ehlers-Danlos syndrome. J Child Health Care. (2020)

24:444–57. doi: 10.1177/1367493519867174

51. Doan L, Manders T, Wang J. Neuroplasticity underlying the

comorbidity of pain and depression. Neural Plast. (2015)

2015:504691. doi: 10.1155/2015/504691

52. Li JX. Pain and depression comorbidity: a preclinical perspective. Behav Brain

Res. (2015) 276:92–8. doi: 10.1016/j.bbr.2014.04.042

53. Schalkwijk J, Zweers MC, Steijlen PM, Dean WB, Taylor G, van Vlijmen IM,

et al. A recessive form of the Ehlers-Danlos syndrome caused by tenascin-X

deficiency. N Engl J Med. (2001) 345:1167–75. doi: 10.1056/NEJMoa002939

54. Mao JR, Taylor G, Dean WB, Wagner DR, Afzal V, Lotz JC, et al. Tenascin-

X deficiency mimics Ehlers-Danlos syndrome in mice through alteration of

collagen deposition. Nat Genet. (2002) 30:421–5. doi: 10.1038/ng850

55. Bristow J, Carey W, Egging D, Schalkwijk J. Tenascin-X, collagen, elastin, and

the Ehlers-Danlos syndrome. Am J Med Genet C Semin Med Genet. (2005)

139c:24–30. doi: 10.1002/ajmg.c.30071

56. Imura K, Sato I. Novel localization of tenascin-X in adult

mouse leptomeninges and choroid plexus. Ann Anat. (2008)

190:324–8. doi: 10.1016/j.aanat.2008.04.003

57. O’Connell M, Burrows NP, van Vlijmen-Willems MJ, Clark SM,

Schalkwijk J. Tenascin-X deficiency and Ehlers-Danlos syndrome:

a case report and review of the literature. Br J Dermatol. (2010)

163:1340–5. doi: 10.1111/j.1365-2133.2010.09949.x

58. Hendriks AGM, Voermans NC, Schalkwijk J, Hamel BC, van Rossum MM.

Well-defined clinical presentation of Ehlers-Danlos syndrome in patients

with tenascin-X deficiency: a report of four cases. Clin Dysmorphol. (2012)

21:15–8. doi: 10.1097/MCD.0b013e32834c4bb7

59. Kolli V, Kim H, Rao H, Lao Q, Gaynor A, Milner JD, et al. Measurement of

serum tenascin-X in patients with congenital adrenal hyperplasia at risk for

Ehlers-Danlos contiguous gene deletion syndrome CAH-X. BMC Res Notes.

(2019) 12:711. doi: 10.1186/s13104-019-4753-7

60. Okuda-Ashitaka E, Kakuchi Y, Kakumoto H, Yamanishi S, Kamada

H, Yoshidu T, et al. Mechanical allodynia in mice with tenascin-

X deficiency associated with Ehlers-Danlos syndrome. Sci Rep. (2020)

10:6569. doi: 10.1038/s41598-020-63499-2

61. Tochigi M, Zhang X, Ohashi J, Hibino H, Otowa T, Rogers M, et al.

Association study between the TNXB locus and schizophrenia in a Japanese

population. Am J Med Genet B Neuropsychiatr Genet. (2007) 144b:305–

9. doi: 10.1002/ajmg.b.30441

62. Liu LL, Wei J, Zhang X, Li XY, Shen Y, Liu SZ, et al.

Lack of a genetic association between the TNXB locus and

schizophrenia in a Chinese population. Neurosci Lett. (2004)

355:149–51. doi: 10.1016/j.neulet.2003.10.059

63. Wang J, Sun S, Zhang L, Wang Z, Ye L, Liu L, et al. Further study of genetic

association between the TNXB locus and schizophrenia. Psychiatr Genet.

(2011) 21:216. doi: 10.1097/YPG.0b013e3283413398

64. Henry J, Collins E, Griffin A, Zimbron J. Treatment of severe emotionally

unstable personality disorder with comorbid Ehlers-Danlos syndrome

and functional neurological disorder in an inpatient setting: a case for

specialist units without restrictive interventions. Case Rep Psychiatry. (2021)

2021:6664666. doi: 10.1155/2021/6664666

65. Pétursson H. The benzodiazepine withdrawal syndrome. Addiction. (1994)

89:1455–9. doi: 10.1111/j.1360-0443.1994.tb03743.x

66. Niedt K, Young C, Sharoha N. Risperidone for the management of treatment-

resistant anxiety in a patient with Ehlers-Danlos syndrome: a case report.

Cureus. (2020) 12:e9493. doi: 10.7759/cureus.9493

67. Lunn MP, Hughes RA, Wiffen PJ. Duloxetine for treating painful

neuropathy, chronic pain or fibromyalgia. Cochrane Database Syst Rev. (2014)

Cd007115. doi: 10.1002/14651858.CD007115.pub3

68. Lian YN, Wang Y, Zhang Y, Yang CX. Duloxetine for pain in fibromyalgia

in adults: a systematic review and a meta-analysis. Int J Neurosci. (2020)

130:71–82. doi: 10.1080/00207454.2019.1664510

69. Mazzella JM, Adham S, Frank M, Legrand A, Lahlou-Laforêt K, Jeunemaitre

X. Communication of genetic information to at-risk relatives during the

multidisciplinary monitoring of vascular Ehlers-Danlos syndrome in a French

referral clinic. J Genet Couns. (2020) 29:828–37. doi: 10.1002/jgc4.1211

70. Hakim A, De Wandele I, O’Callaghan C, Pocinki A, Rowe P. Chronic fatigue

in Ehlers-Danlos syndrome-hypermobile type. Am J Med Genet C Semin Med

Genet. (2017) 175:175–80. doi: 10.1002/ajmg.c.31542

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Ishiguro, Yagasaki and Horiuchi. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychiatry | www.frontiersin.org 6 January 2022 | Volume 12 | Article 803898

https://doi.org/10.1002/ajmg.c.31544
https://doi.org/10.1016/S0033-3182(10)70659-9
https://doi.org/10.1007/s11920-010-0164-0
https://doi.org/10.1093/rheumatology/ket317
https://doi.org/10.1016/j.pnpbp.2004.05.014
https://doi.org/10.1007/s00296-013-2901-2
https://doi.org/10.4103/jispcd.JISPCD_103_18
https://doi.org/10.3390/genes10110843
https://doi.org/10.1097/00124509-200312000-00010
https://doi.org/10.1186/s12891-015-0549-7
https://doi.org/10.1080/09638288.2017.1419294
https://doi.org/10.1007/s00296-015-3375-1
https://doi.org/10.7759/cureus.3760
https://doi.org/10.1177/1367493519867174
https://doi.org/10.1155/2015/504691
https://doi.org/10.1016/j.bbr.2014.04.042
https://doi.org/10.1056/NEJMoa002939
https://doi.org/10.1038/ng850
https://doi.org/10.1002/ajmg.c.30071
https://doi.org/10.1016/j.aanat.2008.04.003
https://doi.org/10.1111/j.1365-2133.2010.09949.x
https://doi.org/10.1097/MCD.0b013e32834c4bb7
https://doi.org/10.1186/s13104-019-4753-7
https://doi.org/10.1038/s41598-020-63499-2
https://doi.org/10.1002/ajmg.b.30441
https://doi.org/10.1016/j.neulet.2003.10.059
https://doi.org/10.1097/YPG.0b013e3283413398
https://doi.org/10.1155/2021/6664666
https://doi.org/10.1111/j.1360-0443.1994.tb03743.x
https://doi.org/10.7759/cureus.9493
https://doi.org/10.1002/14651858.CD007115.pub3
https://doi.org/10.1080/00207454.2019.1664510
https://doi.org/10.1002/jgc4.1211
https://doi.org/10.1002/ajmg.c.31542
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Ehlers-Danlos Syndrome in the Field of Psychiatry: A Review
	Introduction
	Neurodevelopment Disorders and EDS
	Anorexia Nervosa and EDS
	Addiction and EDS
	Anxiety Disorders and EDS
	Mood Disorders, Schizophrenia, and EDS
	Personality Disorder and EDS
	Psychiatric Treatment
	Conclusion
	Author Contributions
	Acknowledgments
	References


