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ABSTRACT - Background and Objectives: To develop a self-assessment screening ques-
tionnaire (SQ-CH), with image illustrated criteria to easily identify collagen anomalies
and to assist Hypermobility’s evaluation in a Spanish sample.

Methods: One hundred ninety one participants were recruited form an anxiety outpa-
tient unit of a general university hospital and from a primary care setting, underwent a
complete and rigorous evaluation of hypermobility. First, all participants completed the
self-reported measures for the screening of Hypermobility Syndrome, the 7 self-reported
items in y/n format aiming to validate (SQ-CH) and the 5 item self-reporting questionnaire
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of Hakim and Grahame (2003). Secondly, each of the participants was individual assessed
by a trained clinician on the Beighton and Hospital del Mar evaluation for the diagnosis of
Joint Hypermobility Syndrome.

Results: Significant correlations were found between the SQ-CH and the Beighton and
Hospital del Mar scales as well as with the 5-item self-reporting questionnaire. Results on
temporal stability, specificity and sensitivity of the SQ-CH were satisfactory, and the best
cut-off point was set at 3 positive items (i.e. answered affirmatively).

Conclusions: The developed screening questionnaire for hypermobility (SQ-CH) is, to
our knowledge, the first self-assessment questionnaire to evaluate the symptoms of the
joint hypermobility syndrome in a Spanish population. It has shown good validity and
good reliability and is therefore ready for its use as a screening tool to assess this collagen

condition in all sort of potential suffers, particularly, patients suffering from anxiety.
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Introduction

Joint Hypermobility Syndrome (JHS) is an
inherited connective tissue disorder charac-
terized by a generalized collagen abnormality
with an increase of active or passive joint mo-
bility. The estimated prevalence of Joint Hy-
permobility ranges between 10-20% in west-
ern countries and it is more frequent in women
(3:1). However, in spite of being a source of
pain and distress, JHS often goes unnoticed
and its prevalence still remains unknown'?2.

Clinical features of JHS are always associ-
ated to the connective tissue and can either be
articular or extra-articular. Specifically, pa-
tients with JHS are prone to present chronic
pain (e.g. arthralgia, soft-tissue rheumatism,
chronic with spinal pain, rheumatoid arthritis
and headaches)?; asthma*; anxiety disorders
(particularly panic, agoraphobia and social
phobia)>®; an increased incidence of cardiac
(Mitral Valve Prolapse, high elasticity of the
aortic wall), digestive problems (reflux, irri-
table bowel syndrome, diverticulosis)’ and,
the so-called functional illnesses such as fi-
bromyalgia, temporomandibular joint disor-
der and chronic fatigue’.

Nowadays, JHS requires a clinical diagno-
sis which involves a physical examination ap-
plying standardised criteria®. In clinical prac-
tice, the most frequently used criteria are the
Beighton’s (1988)°, the Brighton’s'? and the
Hospital del Mar’s criteria'!. The Beighton
scoring system is a fast and easily conducted ex-
amination. It consists of five items that describe
nine movements for exploring the mobility
grade on some of the patient joints; being the
highest score (nine), the highest probability to
have JHS. The Brighton revised criteria add
some extra-articular features for the JHS as-
sessment and point out different scores ac-
cording to age. The Hospital del Mar criteria
were obtained after a multivariate analysis of
margins from the original Carter & Wilkin-
son’s, the Beighton’s and the Rotés’ criteria.
This new scale showed consistent indicators
of reliability, internal consistency and pre-
dictive validity, and provided evidence for
using different scores for each gender. It con-
sists of ten items (measuring articular and ex-
tra-articular features), and similarly to the
Beighton’s method one point is given for
each criterion up to a maximum score of 10;
a high score may be an indicative of JHS.
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The cut-off point for the diagnosis of JHS
in any of these scales is based on clinical cri-
teria since there is no gold standard estab-
lished so far. In previous studies cut-off points
chosen were based on the author’s view, tar-
get sample or procedure difficulties. These
cut-off points matched the most widely ac-
cepted as appropriated: 4/5 for the Beighton’s
method (from O points to 4 not JHS / from 5
points to 9 JHS) and 3/4 for men and 4/5 for
women in the Hospital del Mar criteria. In
2003, Hakim & Grahame!? published the
first self-administered screening question-
naire to detect hypermobility, with satisfac-
tory reliability and validity. Analysis showed
that a positive answer to any two questions in
the five-part questionnaire gave the highest
combined sensitivity and specificity (80-
90%) for detecting hypermobility.

The aim of this study is to develop a self-
administered screening questionnaire to de-
tect Joint Hypermobility Syndrome (SQ-
CH), simple and reproducible, with pictures
attached to each item in order to facilitate the
JHS detection in a Spanish population.

Method

Participants

A hundred and fifty eight patients between
18 and 60 years old were consecutively re-
cruited from an anxiety outpatient unit be-
longing to a general university hospital. Ano-
ther set of thirty three subjects were recruited
in a primary care setting for reliability means.
Patients suffering from any disease that could
have hindered JHS evaluation were excluded
of the study.

Instruments

All outpatients underwent a socio-demo-
graphic interview. Hypermobility syndrome

was screened through a self-assessment cri-
teria set which included the 7 criteria Screen-
ing Questionnaire to detect Hypermobility
(SQ-CH) aiming to be validated, which in-
cludes the basis of the 5 item self-reporting
questionnaire of Hakim and Grahame (2003).
Diagnosis of JHS was conducted through the
JHS physical examination which was based
on the Beighton’s”? and Hospital del Mar’s'!
criteria. All physical examinations were con-
ducted for a specialised clinician.

The development of the self-assessment
questionnaire SQ-CH consisted of two steps:
a detailed Spanish translation of the Hakim
and Grahame’s five criteria, including a more
detailed wording'? and the addition of two
new criteria. Added criteria were extrarticu-
lar items known to be present in the complete
syndrome. All seven items are in dichotomy
format (yes/no) and included an attached im-
age for comprehension purposes; one point is
given for each criteria answered affirmatively
(minimum 0, maximum 7 points) (annex 1).

Procedure

Two trained and validated clinicians (S.R
and [.G) carried out JHS assessments apply-
ing the mentioned criteria. Both examiners
had previously been validated on the basis for
agreement between them and clinical rheuma-
tologists’ standard (kappa inter-examiners re-
liability ranged from 0. 8 to 1). These exam-
iners were unaware of the SQ-CH score
results. To assess test re-test reliability, the
SQ-CH was administered and re-adminis-
tered after one week to 33 participants. Be-
fore taking part in the study, patients received
an oral and written explanation of the data
recollecting protocol; written consent for
publication was obtained from all the pa-
tients. Hospital del Mar ethical committee ap-
proval was sought and granted.
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Statistical analysis

Socio-demographic descriptive data and
JHS characteristics were studied. Clinimetric
properties evaluated in the SQ-CH were: (a)
temporal stability (b) internal consistency, (c)
concurrent validity of SQ-CH questionnaire
compared to Beighton and Hospital del Mar
criteria respectively, and to the self-reporting
questionnaire of Hakim and Grahame, (d)
cut-off points and the sensitivity and speci-
ficity analysis, (e)sensitivity, specificity and
odds ratio for each item studied according to
the cut-of point suggested (f) analysis of pos-
itive and negative predictive value, and per-
centage of wrong classified according to the
estimated prevalence. Non-parametric tech-
niques were chosen because the normal dis-
tribution of the joint hypermobility measures
could not be guaranteed. Statistical analysis
was conducted by the SPSS (19.0) software
for Windows.

Table 1

Results

The mean age of the sample was 35.52
years (SD = 10. 18) and 71. 27% were women.
Most of the recruited participants of the sam-
ple (89.9%) met DSM-IV-TR inclusion crite-
ria for Panic and/or Phobic cluster disorders.

Temporal stability of the SQ-CH assessment
showed a tau-kendall index of 0.911 and an
intraclass correlation coefficient (ICC) of
0.961 (IC 95% = 0.922-0.980). Positive and
statistically significant correlations were ob-
tained among the 7 items that compose the
questionnaire and the total score of SQ-CH.
Mean equality assessment on test-retest was
granted (Table 1). The interval consistency of
the questionnaire (Cronbach alpha coeffi-
cient) was of 0.713.

Due to the high correlation index (r = 0.9;
p<0.001) and the results similarity between

Temporal stability (test-retest) among the 7 items and the total score of Screening Questionaire for the
assessment of Joint Hypermobility Syndrome, a colagen condition (SQ-CH)

rho P Mean difference (TD) 1C (95%) U P
ITEM1 0.820 0.000 0.030 (0.304) -0.077-0.138 -0.577 0.564
ITEM2 0.833 0.000 -0.060 (0.242) -0.146-0.025 -1.414 0.157
ITEM3 0.697 0.000 0.030 (0.394) -0.109-0.170 -0.447 0.655
ITEM4 0.361 0.000 0.030 (0.304) -0.077-0.138 0.577 0.564
ITEM5 0.847 0.039 -0.060 (0.242) -0.146-0.025 -1.414 0.157
ITEM6 0.548 0.000 0.090 (0.458) -0.071-0.253 -1.134 0.257
ITEM7 0.814 0.001 -0.030 (0.304) -0.138-0.077 -0.577 0.564
Total score 0.961 0.000 0.030 (0.529) -0.157-0.128 -0.333 0.739

JHS measures, those obtained by Beighton’s
evaluation system are not included. Accord-
ing to the Hospital del Mar criteria, the preva-
lence of JHS in the sample is 37.3%. SQ-CH

is positively correlates with both the Hospi-
tal del Mar criteria (rho = 0. 745; p<0.001)
and the self-reporting questionnaire of Hakim
and Grahame (rho = 0.857; p<0.001).
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The cut-off point proposed for this sample
population is 2/3 (from 0-2 lack of JHS and
from 3-7 JHS) with a sensitivity of 0.78 and
a specificity of 0.24. The area under the ROC
curve of the 7 self-assessed criteria (SQ-CH)
is 0.861.Sensitivity and specificity percent-
ages for the 2/3 cut-off point in relation to the
Hospital del Mar criteria are 78.0% and
75.8% respectively, obtaining a percentage of
65.75% correctly classified as positive and

Table 2

85.2% correctly classified as negative. Like-
lihood ratios are positive and significant for
each item according to the cut-off point in re-
lation to the total score in SQ-CH (Table 2).

Finally, the estimated prevalence of JHS
when measured by SQ-CH is of 44.3%. With
a positive predictive value of 92.79%, nega-
tive predictive value of 46.22% and a propor-
tion of wrongly classified of 22.48%.

Odds ratio for each item at cut-off point 2/3 of the Screening Questionaire for the assessment of Joint
Hypermobiilty Syndrome, a collagen condicioin (SQ-CH)

Likelihood ratio

Value P Risk estimate (odds ratio) IC (95%)
ITEM 1 46.32 0.000 12.91 5.50-30.32
ITEM 2 36.83 0.000 9.33 4.24-20.55
ITEM 3 34.09 0.000 7.28 3.58-14.78
ITEM 4 4.05 0.044 6.69 0.76-58.67
ITEM 5 6.16 0.013 342 1.24-9.43
ITEM 6 28.75 0.000 7.10 3.29-15.32
ITEM 7 31.99 0.000 7.17 3.47-14.79
Discussion quires a high sensitivity and temporal stability.

The proposed self-assessment question-
naire for JHS screening in a Spanish sample
(SQ-H) has shown adequate clinimetric prop-
erties. Global correlation between SQ-CH
and the widely used criteria of Beighton® and
Hospital del Mar!! are high as expected. Cor-
relation between SQ-CH and the self-report-
ing questionnaire of Hakim and Grahame!?
also showed high correlation. Therefore, data
in temporal stability, specificity and sensi-
tivity are appropriate for a screening ques-
tionnaire.

The SQ-CH has been created as a screening
tool to facilitate the JHS diagnosis, which re-

Results shown in the test-retest indicate tem-
poral stability in both the inter-item reliability
and the total score of the questionnaire relia-
bility. The internal consistency is close but
under 0.8. However, the fact that JHS has a
huge diversity of clinical manifestations and
items have to measure different constructs
might explain a lower internal consistency.

Based on the validity results, the cut-off
point is established at 2/3 (patients would
probably have JHS at a score of 3 or more).
Considering this cut-off point, 44. 3% of the
studied sample has JHS, with a 78% of sen-
sitivity compared to the criteria of Hospital
del Mar. Previous studies have shown a 10-
20% prevalence of hypermobility affection in
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general population and a 60%-70% of JHS in
patients suffering from panic/phobia clus-
ter'2>%, Recently a longitudinal study con-
cluded that JHS is a risk factor for develop-
ing anxiety disorders, showing that patients
with JHS present a higher incidence (RR:
22.6) of anxiety disorders than non JHS pa-
tients'3. Furthermore, a study conducted with
brain magnetic resonance imaging (MRI)
techniques observed structural differences in
emotional-processing brain regions and
specifically concluded that bilateral amyg-
dala volume distinguished those participants
with from those without hypermobility'4. On
the bases of these findings, the target sample
of the study was deliberately chosen from an
anxiety unit in order to detect more hyper-
mobility subjects; therefore the percentage
obtained was higher than in the general pop-
ulation but lower than the one proposed in
studies that used an anxious clinical sample>®.
The observed difference with other anxious
clinical samples might be due to the fact that
10% of our sample includes anxiety diagno-
sed spectrum disorders (obsessive-compul-
sive disorders, non-specified anxiety disorder
and generalised anxiety disorder) but not
panic/ phobic cluster which is described to be
the most associated to joint hypermobility
syndrome.

According to the estimated prevalence, the
high positive predictive values and the low
proportion of cases wrongly classified, reaf-
firm the questionnaire’s functionality. Finally,
validity measures guarantee a correct diag-
nosis evaluation in hypermobility and high
correlation compared to criteria with clinical
exploration, already mentioned above.

Further contributions of this Spanish ques-
tionnaire are the additional attached images
which enable the interpretation of the im-
ages, moreover we have avoided the term
Jjoint because the questionnaire includes ex-
tra-articular features and instead, the word
collagen should be more appropriate to name
the clinical condition.

In regard to the limitations, a wide age
range might have been a confounding vari-
able, even though we excluded ages ranging
below 18 and above 60 in order to avoid a
possible bias in the JHS exploration and eval-
uation. On the other hand, the cut-off point
settled entails an adequate but not high per-
centage of specificity. Nevertheless, it is ad-
equate in statistical terms and, in clinical
means, its usefulness lies in the screening ca-
pability. Hence, in order to evaluate and prop-
erly diagnose JHS, the original criteria with
clinical exploration will also be needed. Fur-
thermore, the number of sample participants
should preferably be larger referring to ROC
statistical analyse terms. Finally, due to the
study’s design and the impossibility to repeat
the evaluations in all participants, test-retest
reliability measures have not been applied to
the complete sample but to a group of 33 par-
ticipants. However, the obtained results guar-
antee the stability of the questionnaire.

In summary, the developed screening ques-
tionnaire for Joint Hypermobility Syndrome
(SQ-CH) is, to our knowledge, the first self-
assessment questionnaire to detect JHS in
Spanish and follows the original line opened
in English by Hakim and Grahame with their
questionnaire. It is useful and appropriate as
a screening tool, previous to the clinical di-
agnosis (hetero-administered). Therefore, it
presents an important contribution in the JHS
diagnosis and, might provide an easy way to
assess this collagen condition in all sort of
potential sufferers of JHS and particularly,
patients suffering from anxiety disorders.

Key message

The Screening Questionnaire for Colla-
gen condition and Hypermobility’s assess-
ment (SQ-CH) has shown good validity and
reliability in a Spanish sample and therefore
is useful and appropriate.
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CUESTIONARIO AUTO-ADMINISTRADO PARA LA EVALUACION
DE LA ELASTICIDAD DEL COLAGENO

INSTRUCCIONES: El coldgeno es una proteina que forma parte de la piel, los huesos, tendones y el

tejido conectivo. Este cuestionario retine 7 preguntas sencillas para conocer el grado de elasticidad de
las fibras de coldgeno de su cuerpo.

Por favor, rellene el formulario y lea las preguntas con atencidn, a continuacion, rodee con un circulo la
respuesta (S1/ No) que considere mds acertada segtin su experiencia

NOMBRE: EDAD:
ALTURA: PESO ACTUAL VARON: MUJER:
FECHA:

1. (De pequefio podia, o ha podido alguna vez (incluso actualmente) colocar las palmas de las manos
en el suelo sin doblar las rodillas?

Si —-NO

2. (Puede doblar el dedo pulgar hasta llegar a tocarse el antebrazo de la siguiente forma?

Mano izquierda

Si —-NO
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3. De nifio/a, jpodia abrirse de piernas completamente o contorsionar el cuerpo con algunas posturas
especiales? (vea algunos ejemplos). Con uno ya vale.

4. (Se ha dislocado alguna vez el hombro o la rétula?

SI -NO

5. ¢Tiene facilidad para desencajar o arquear articulaciones? (Ej. dedos, muiieca, codos, etc).
Con uno ya vale.

(Dobla asi el codo? (Se le desencajaun pocola  (Es capaz de doblar mucho sus
mufieca al dar mano? dedos, rodillas, espalda, etc?

SI-NO
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6. ¢ Tiene tendencia a tener cicatrices gruesas o amplias? (vea dos ejemplos).
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