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To the Editor,

The Ehlers-Danlos syndrome hypermobility type (EDS-
HT) is the most frequent hereditary disorder of connec-
tive tissue. EDS-HT is clinically indistinguishable from
the rheumatic clinical condition named joint hypermobility
syndrome (JHS/EDS-HT) [1, 2], which is characterized by
fragility of tissues and joint hypermobility. The prevalence
of JHS/EDS-HT is estimated to be around 3% being more
common among women [3]. The clinical picture of JHS/
EDS-HT encompasses symptoms in multiple body sys-
tems, that is, musculoskeletal, mucocutaneous, gastrointes-
tinal, cardiovascular, uro-gynecological, ocular, olfactory,
oral, and neuropsychiatric problems [4]. Such multifaceted
symptoms can be understood by the wide distribution of
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collagen in the body. Among them, cognitive impairments
constitute a frequent complaint among patients in clinical
setting. However, they have been poorly investigated sys-
tematically [5]. Some studies explored concentration [6]
or cognitive problems [7] in JHS/EDS-HT, but these are
based on self-reports. To our knowledge, no studies exist
on cognitive performance using a more specific tool to
screen difficulties on different neuropsychological domains
in this pathology. To address this concern, we carried out
a controlled observational study comparing the perfor-
mance on neuropsychological tasks between patients with
JHS/EDS-HT and healthy controls. A secondary objective
was to explore the relationship between cognitive perfor-
mance, pain, and fatigue in JHS/EDS-HT patients. For
this, women with JHS/EDS-HT according to Villefranche
[8] and Brighton criteria [1], and matched healthy controls
were recruited in a specialized unit and from the general
population, respectively. Exclusion criteria for all subjects
included: problems in understanding the French language,
history of head trauma and substance abuse, current clinical
depression, or other comorbid somatic condition consid-
ered affecting the cognitive status. Cognitive performance
was assessed with the French version of the Barrow Neu-
rological Institute Screen (BNIS) for higher cerebral func-
tions [9]. The BNIS explores different cognitive domains,
such as speech/language, orientation, attention/concentra-
tion, visuospatial problem-solving, learning and memory as
well as meta-cognitive aspects (awareness of performance)
and affect. In addition, we assessed pain and fatigue inten-
sity with a verbal rating scale. This instrument proposes
a set of hierarchized qualifiers for pain and fatigue expe-
rienced at the present moment, and ranging from absent
to severe. The cognitive assessment was performed by an
experienced neuropsychologist.
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Twenty-eight patients (mean age=36.1, SD=13) and
21 healthy women (mean age=33.6, SD=9.3) were
enrolled at the time of preliminary data presentation. The
groups did not differ in terms of age and years of educa-
tion (Table 1).

A significantly higher proportion of women with cogni-
tive impairment was observed in the patients group (74.4
vs. 23.8%; p<0.05). Patients scored significantly lower
on visuospatial problem-solving, attention, memory, and
awareness of performance that control subjects (Table 2).
No significant relationship was observed between cognitive
performance (BNIS total score) and pain intensity dichoto-
mized as severe versus absent/mild (U=50.5, p=0.133).
Nevertheless, a non-significant trend toward lower scores
on cognitive performance was observed in patients with
severe fatigue (U=36, p=0.061).

Despite limits, these results confirm clinical observa-
tions concerning cognitive impairment in women with
JHS/EDS-HT, especially on visuospatial problem-solving,
attention, and memory. These problems cannot be attribut-
able to depressive mood, because patients were previously
screened for depression. Difficulties in the identification of
visual and spatial relationships among objects observed in
the JHS/EDS-HT group at the assessment of visuospatial
problem-solving (which also includes eye—hand coordina-
tion tasks) are likely related to impairments in propriocep-
tive precision [10], hand—wrist hypermobility, and ves-
tibular problems which could impact visual competences,
including tracking issues [11]. Although non-significant
in this study (probably due to the small sample size), the
potential relationship between fatigue and cognitive perfor-
mance especially on attention and memory merits further

Table 1 Comparison of socio-

X 0 Patients, n = 28 Controls, n = 21 p
demographic characteristics
between the groups Median [IntQ] Median [IntQ]
% (n) % (n)
Age 38.0 [24; 47] 30.0 [27; 38] 0.58%
Years of education 5.5 [4.0; 6.2] 6.0 [6.0; 6.5] 0.08*
Marital status
Married/living with partner 48.0 (12) 83.3 (15) 0.26°
Single/separated/widowed 52.0 (13) 16.6 3)
Number of children 0.5 [0.0; 2.0] 0.0 [0.0; 2.0] 0.910*
Professional situation
Active 60.9 (14) 90.5 (19) 0.36
Inactive 39.1 ) 9.5 2)
IntQ InterQuartil (Q25-Q75)
“Mann-Whitney test
by test
Table 2 Comparison . BNIS Patients, n = 28 Healthy controls, n =21 P
between groups on cognitive
performance Median [IntQ] Median [IntQ]
Total score 36.0 [32.0; 37.7] 39.0 [37.5;41.0] <0.001*
Cognitive impairment (BNIS total 71.4% (n=20) 23.8% (n=5) 0.001°
score <47)
Speech and language 15.0 [14.0; 15.0] 15.0 [15.0; 15.0] 0.114*
Orientation 3.0 [3.0; 3.0] 3.0 [3.0; 3.0] 0.074%
Attention 2.0 [1.0;2.0] 3.0 [2.0; 3.0] 0.001*
Visuospatial problem-solving [6.0;7.0] 8.0 [6.5; 8.0] 0.010*
Memory 5.0 [4.0; 6.0] 7.0 [6.0;7.0] <0.001*
Affect 4.0 [4.0; 4.0] 4.0 [4.0; 4.0] 0.126%
Awareness versus performance 1.0 [0.0; 1.0] 1.0 [1.0; 1.0] 0.006*

BNIS Barrow Neurological Institute Screen for higher cerebral functions, /ntQ InterQuartil (Q25-Q75)

“Mann—Whitney U test

b2 test
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investigation. It has been postulated that fatigue plays a
role in the development of concentration problems [12]. A
factor contributing to fatigue in JHS/EDS-HT is the mal-
function of the autonomic nervous system or dysautonomia
[13], which in turn has been reported as affecting cogni-
tive performances in clinical and non-clinical populations
[14-16]. Thus, dysautonomia may underlie some cogni-
tive problems in JHS/EDS-HT patients. Further studies are
needed to elucidate the nature and clinical significances of
cognitive impairment in this population.
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