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Chronic�widespread�pain�and�
neurophysiological�symptoms�

in�joint�hypermobility�
syndrome�(JHS)

Background: Joint Hypermobility Syndrome (JHS) is a multisystemic connective tissue disorder 
characterised by pain, tissue fragility and laxity. This study aims to investigate the prevalence of 
chronic widespread pain (CWP) and the extended neurophysiological features reported by a group of 
patients with JHS.
Methods: Ninety patients with JHS (mean age 34.7 ± 9.9 years), which was diagnosed in 
accordance with the Brighton criteria, and 113 healthy volunteers (mean age 35.7 ± 12.9) with 
no musculoskeletal pain participated in the study. A self-report questionnaire and pain chart were 
employed to collect data. 
Results: CWP was reported by 86% of patients with JHS. The mean number of pain sites in this 
group was 9.8/17 ± 4.2. Fibromyalgia was reported by 19% of this group. Patients with JHS were 
significantly more likely to report the following than healthy volunteers: autonomic symptoms 
(70%, 12%); gastrointestinal symptoms (71%, 9%); and chronic fatigue syndrome (31%, 1%).  
Patients with JHS reported significantly higher mean functional difficulties scores (22.28 ± 4.90) 
than healthy volunteers (17.96 ± 3.73) (P<0.001), indicative of functional difficulties associated with 
developmental coordination disorder/dyspraxia. 
Conclusion: Patients with JHS reported a wide range of neurophysiological symptoms of which 
CWP was a salient feature. There is a need to acknowledge and understand the extended symptoms 
associated with CWP in order to address the holistic needs of patients with JHS. Further studies 
and discussion are required to identify the complex inter-related multifactorial neurophysiological 
mechanisms in those with JHS. 

Key�words: n�Chronic�widespread�pain��n�Developmental�coordination�disorder��n�Hypermobility
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J
oint hypermobility syndrome (JHS) is a mul-
tisystemic condition characterised by pain, 
instability and tissue fragility (Grahame, 
2010). It was first observed by Kirk et al 

(1967) to describe the occurrence of musculoskel-
etal symptoms in the absence of any defined rheu-
matic disease. It shares symptom overlap with the 
hereditary disorders of connective tissues, which 
are: Marfan syndrome, osteogenesis imperfecta, 
and Ehlers-Danlos syndrome (EDS) (Grahame, 
1999). It is widely acknowledged that the hyper-
mobility form of EDS (also known as EDS type 
III) is the same as JHS (Tinkle et al, 2009). For 
clarity, the term JHS will be employed. 

The prevalence of JHS ranges between 30–60% 
in those presenting with musculoskeletal pain to 
rheumatology and physiotherapy clinics, with non-
Caucasian females recording the highest preva-
lence (Grahame and Hakim, 2004). 

JHS is a chronic condition in which symptoms 
often appear in childhood (Sacheti et al, 1997). 
Symptoms include musculoskeletal and vascu-
lar tissue features, which are thought to occur as 
a result of alterations in collagen synthesis. It is 
proposed that in those with hypermobility there 
is an abnormal ratio of type III to type I collagen 
and reduced tenascin-X in the extracellular matrix 
(Child, 1986; Zweers et al, 2005). 

Pain is a salient feature for those with JHS, 
which in some cases may be widely distributed as 
a result of afferent nociceptive signalling (Farmer 
and Aziz, 2010). Chronic widespread pain (CWP) 
may be a feature of JHS but its prevalence is as yet 
unknown. CWP is defined as spinal pain and pain 
in at least two contralateral quadrants, and has been 
more commonly reported in those with fibromyal-
gia and functional gastrointestinal disorders (Wolfe 
et al, 1990; Kato et al, 2006). The link between 
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fibromyalgia and functional gastrointestinal disor-
ders are considered to be a result of aberrant pain 
processing mechanisms within the central nerv-
ous system (Chang et al, 2003), and is thought to 
be part of a complex picture that includes chronic 
fatigue (Kato et al, 2006).

The additional features of JHS go beyond the 
current diagnostic criteria (Brighton criteria) 
(Grahame et al, 2000). These include the follow-
ing neurological features: impaired proprioception 
(Ferrell et al, 2004); autonomic nervous system 
(ANS) and gastrointestinal (GI) symptoms (Hakim 
and Grahame, 2004); fatigue/chronic fatigue syn-
drome (Nijs et al, 2006; Celletti et al, 2012); func-
tional difficulties and developmental coordination 
disorder (DCD)/dyspraxia in childhood (Adib et 
al, 2005; Kirby et al, 2005). It has been suggested 
that functional difficulties reported in children with 
JHS may result from DCD/dyspraxia (Polatajko 
et al, 1995). (DCD/dyspraxia is a term more often 
used to describe children who experience a range 
of difficulties affecting their motor control in 
the absence of a known neurological condition.) 
Cousins and Smyth (2003) and Chirico et al (2012) 
have suggested that these motor difficulties may 
persist into adulthood and may even have a nega-
tive impact on health and wellbeing. It is important 
to note that functional difficulties, in the form of 
poor balance, postural instability, changes in gait 
characteristics and a higher risk of falling, have 
also been recorded in adults with JHS (Galli et al, 
2011; Rombaut et al, 2011a; Celletti et al, 2012). 

Similarities and differences:  
JHS, fibromyalgia, and CFS
JHS, fibromyalgia and CFS have overlapping 
symptoms. Patients with either JHS or fibro-
myalgia report similar physical and functional 
abilities; however, those with JHS report better 
psychosocial abilities than those with fibromyalgia 
(Rombaut et al, 2011b).  

Pain is a common feature in the diagnos-
tic criteria for fibromyalgia and JHS. A diag-
nosis of fibromyalgia involves reporting pain 
in >11/18 soft tissue sites (Wolfe et al, 1990), 
whereas a diagnosis of JHS relies on report-
ing joint pain and soft tissue rheumatism 
(Grahame et al, 2000). However, muscular and/or 
joint pains are not considered to be features of CFS 
(Fakuda et al, 1994). 

Fatigue is a feature reported in all three condi-
tions. However, the diagnostic criteria for JHS do 
not mention fatigue (Wolfe et al, 1990; Fakuda et 
al, 1994; Grahame 2003). 

Cutaneous features are another widely-reported 
aspect of the diagnostic criteria of JHS (Grahame, 
2010; Castori, 2012). Cutaneous features often 

include a reduced connective tissue stiffness in 
the abdominal fascia, which may contribute to 
hernias. Although the Brighton diagnostic criteria 
of JHS acknowledges both cutaneous signs and 
hernia (Grahame, 2000), these features are not 
widely discussed in those with a diagnosis of CFS 
or fibromyalgia.

In addition to the symptom overlap between 
these three conditions, there are also clear dif-
ferences. For example, the diagnostic criteria of 
JHS includes skeletal features (marfanoid habi-
tus) and joint dislocations but these features are 
not reported in people with CFS or fibromyalgia 
(Grahame et al, 2000).

The prevalence of CWP among a group of 
patients with JHS has not yet been reported. 
Functional difficulties have been described in 
children and adults  with JHS but its association 
with DCD/dyspraxia in adults has not been inves-
tigated. Furthermore, although Nijs et al (2006) 
reported a link between CFS and hypermobility 
and Bravo et al (2010) suggested that symptoms 
reported by those with either JHS or CFS may be 
similar, there is no evidence that this link has been 
properly investigated.

The objectives of this study were: (i) to describe 
the distribution of pain and prevalence of CWP and 
fibromyalgia in patients with JHS; (ii) to inves-
tigate the association of ANS and GI symptoms 
and CFS; and (iii) to investigate the association 
of DCD/dyspraxia and functional difficulties in 
patients with JHS. 

METHODS

Subjects 
Two convenience sample groups were employed 
for this study. The first group consisted of patients 
with JHS (n=90) who fulfilled the Brighton 
Criteria (Beighton et al, 1973; Grahame et 
al, 2000) and were attending a hypermobility 
clinic in a London teaching hospital. The mean 
age of the JHS patients was 34 years (SD=9.94, 
range=18–61) and 83/90 participants in this group 
were female. 

The second group included healthy volunteers 
comprising staff and students from a university 
(n=113) who reported no musculoskeletal pain in 
the previous 6 months that had required the inter-
vention of a health professional. The mean age 
of the healthy group was 35.7 years (SD=13.24,  
range=18–63) and 82/113 participants  in this 
group were female.

Procedure
Patients from a hypermobility clinic in a tertiary 
centre were sent a letter of invitation, information 
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about the study, a consent form, and a simple paper 
questionnaire. This questionnaire aimed to assess 
hypermobility and had been validated against 
the Beighton score with a sensitivity of 84% and 
specificity of 89% (Hakim and Grahame, 2003). 
Participants were also given the opportunity to dis-
cuss the study with the researcher, who was present 
to take consent. 

Patients from a hypermobility clinic were 
recruited consecutively between May and 
August  2009, and assessed by a consultant 
rheumatologist using the Beighton score and 
Brighton criteria (Beighton et al, 1973; Grahame 
et al, 2000). Healthy group participants from 
Bournemouth University were sent an invitation 
and information about the study with a link to the 
questionnaire on Survey Monkey (www.survey-
monkey.com). The information explained that 
participation was voluntary and that completion 
of the questionnaire was considered as consent. 
Recruitment took place in May 2010. Participants 
were excluded from both groups if they were 
younger than 18 years or older than 65 years of 
age as musculoskeletal impairments outside this 
age group may be associated with other conditions. 
They were also excluded if they were unable to 
report any secondary education qualifications or if 
they reported having a known neurological condi-
tion indicative of either cognitive or neurological 
impairments.

Ethical approval was granted by the National 
Hospital for Neurosurgery and Neurology and 
the Joint Institute of Neurology Research Ethics 
committee (ref 09/H0716/5), and internally from 
Bournemouth University.

Data were collected using a self-report question-
naire. This questionnaire collected information 
about: sites of pain; ANS and GI symptoms; func-
tional difficulties; a previous diagnosis of CFS; 
and/or fibromyalgia. A pain chart was employed 
to collect data relating to the number of pain sites 
reported for 3  months or more. Seventeen sites 
were included: three spinal sites (cervical, thoracic 
and lumbar), and 14 peripheral sites relating to the 
upper and lower limbs. CWP as defined by the 
American College of Rheumatologists is discussed 
above (Wolfe et al, 1990).

Subjects were asked to report if they had any 
other additional symptoms or conditions. These 
questions related to: symptoms of ANS dysfunc-
tion (dizziness, fainting and/or light headedness), 
or GI dysfunction (nausea, constipation, diar-
rhoea and/or stomach ache). These questions had 
been employed in a previous study (Hakim and 
Grahame, 2004). In addition, subjects were asked 
if they had: chronic fatigue syndrome (CFS) 
and/or fibromyalgia. The Functional Difficulties 

Questionnaire (FDQ-9) (Clark et al, 2013), a 
nine-item questionnaire, was employed to collect 
data relating to functional difficulties reported 
in childhood and adulthood. Functional difficul-
ties were measured using a 4-point Likert-type 
scale, e.g. for the question ‘as an adult/child 
how good are/were you … ’ the responses were: 
‘very good’ (1); ‘good’ (2); ‘poor’ (3); and ‘very 
poor’  (4). Total functional difficulties scores 
(FDS) range from 9–36 points, with higher scores 
indicating greater functional difficulties, and an 
FDS of ≥22 indicative of DCD/dyspraxia (Clark 
et al, 2013). Impairments in motor coordination 
have been reported using different methods in 
children and adults with JHS (Adib et al, 2005; 
Rombaut et al, 2011a).

. 
Statistical analyses 
Data analysis was undertaken using SPSS ver-
sion 16, with P set at 0.05. Descriptive statistics 
are shown as mean ± SD for continuous data and 
as percentages or absolute frequencies for cat-
egorical data. 

Independent t  tests were employed to compare 
the participant characteristics for age, gender, 
and FDS. Mean age among males was reported 
using an independent t  test, and analysed using 
the Mann-Whitney U  test. Between-group com-
parisons in education were undertaken using the 
Mann-Whitney U  test. For the multiple regres-
sion model, the following were reported to give 
meaning to the model in relation to co-linearity 
and biasing: the case to independent variable ratio; 
variance inflation factor (VIF) values; VIF aver-
ages; and tolerance. The following are generally 
considered acceptable: a respondent to independ-
ent variable ratio of at least 10:1; VIF values close 
to one; VIF averages not greater than one; and a 
tolerance value of 0.5 or higher (Tabachnick and 
Fidell, 2001). 

Pearson’s chi square was employed to test asso-
ciations between categorical data, and odds ratios 
were calculated. Relative risk was reported where 
percentage outcomes exceeded 10% as odds 
ratios may exaggerate occurrence. Fisher’s exact 
was employed to test associations between cat-
egorical data in cases where the frequency was 
less than five.

RESULTS

Participants characteristics
A convenience sample of 90 patients with JHS 
was recruited. Participants were invited to join the 
study at the same time that their invitation to attend 
the clinic was sent. A total of 154 invitations were 
sent out, and out of this total, 40 participants were 
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unable to attend their appointment, 17 patients who 
attended wanted more time to consider participa-
tion in the study or declined to participate, and 
seven did not fulfil the diagnostic criteria. For the 
healthy group, out of 177 responders to the ques-
tionnaire, 64 responders did not fulfil the inclusion 
criteria, which resulted in a convenience sample of 
113 healthy volunteers. All patients in this study 
reported either two major criteria or one major and 
two minor criteria. Two positive answers to the 
simple questionnaire equated to a Beighton score 
of 4/9 points. Table 1 shows the descriptive charac-
teristics of the study groups. 

There was no significant difference in the ages 
of the two groups. A greater percentage of females 
were among the participants with JHS 83/90 (92%) 
than among the healthy volunteers 82/113 (73%); 
however, there was no significant difference in the 
ages of the females or males in each group. Those 
in the healthy volunteer group were significantly 
more likely to report their highest educational 
achievement in tertiary education compared with 
the group of patients with JHS. Patients with JHS 
reported significantly higher FDSs than healthy 
volunteers, which was indicative of greater func-
tional impairments. Patients with JHS were sig-
nificantly more likely to report FDS ≥22 indicative 
of DCD/dyspraxia. In addition, patients with JHS 
were significantly more likely to report symptoms 
of the ANS and GI systems than those with CFS. 
The majority of patients with JHS reported multi-
site pain and some also reported fibromyalgia. 

Pain 
The mean and SD of the number of pain sites 
patients with JHS reported were 9.83 ± 4.18 
(range=1−17). Seventy seven patients out of 90 
(86%) with JHS reported having CWP. Of the 
13/90 (14%) who did not report CWP, only 4/90 
(4%) reported pain in less than three sites. The 
most common pain sites were the knee 77/90 
(86%) and the lower back 75/90 (83%). The least 
common sites were the elbow 35/90 (39%) and 
foot 50/90 (56%).

ANS and GI symptoms and CFS 
Table 1 shows the results for the two subject 
groups. Table 2 shows a comparison between par-
ticipants from each group who reported one or 
more ANS or GI symptom and CFS and the sig-
nificance of the association reported. 

The ANS symptoms reported in the study 
were: dizziness, fainting, and light headedness. 
There was a greater probability of one or more 
ANS symptoms being reported by patients with 
JHS than healthy volunteers, indicating a high 
risk. Seven patients with JHS self-reported pos-

tural orthostatic tachycardia syndrome (POTS), 
and all of these patients reported two or more 
symptoms. Fifty two percent (47/90) of patients 
with JHS reported two or more symptoms and 
34% (31/90) of patients with JHS reported all 
three symptoms. No healthy volunteers reported 
more than one symptom.

The gastrointestinal symptoms that participants 
reported in the study were: nausea, constipation, 
diarrhoea, and stomach ache. Patients with JHS 
were more likely than healthy volunteers to report 
one or more GI symptom, indicating a high risk of 

Table 1. Participant characteristics for patients with JHS and  
healthy volunteers

Variable Patients with JHS
(n=90) (n=83/90 
female)

Healthy 
volunteers 
(n=113) 
(n=82/113 
female) 

P (two tailed)

Mean�age�(years)�
±�SD

33.96�±�9.94 35.73�±�13.24 0.278

Female�mean�age�
(years)�±�SD

34.65�±�9.87 35.83�±�12.91 0.516

Male�mean�age�
(years)�±�SD

25.71�±�6.95 35.48�±�14.28 0.145

Highest�
educational�
achievement�
tertiary�education

49�(54%) 75�(66%) 0.005*

FDS 22.28�±�4.90 17.96�±�3.73 <0.001*

DCD/dyspraxia�FDS�
≥22

50�(56%) 21�(19%) <0.001*

One�or�more�ANS�
symptoms�(%)

63�(70%) 14�(12%) <0.001*

One�or�more�GI�
Symptoms�(%)

64�(71%) 10�(9%) <0.001*

CFS�(%) 28�(31%) 1�(1%) <0.001*

Fibromyalgia�(%) 17�(19%) 0�(0%) <0.001*

Pain�sites�(n)�mean�
±�SD

9.83�±�4.18 0 <0.001*

Descriptive�statistics�are�shown�as�mean�±�SD�for�continuous�data�and�as�
percentages�or�absolute�frequencies�for�categorical�data.��
ANS=autonomic�nervous�system;�CFS=chronic�fatigue�syndrome;�FDS=functional�
difficulties�scores;�GI=gastrointestinal;�JHS=joint�hypermobility�syndrome;�*P<0.01

Table 2. Frequency and percentage of symptoms/condition reported

Symptoms/
condition

Patients with 
JHS (n=90)

Healthy 
volunteers 
(n=113)

P (2-sided) Estimated 
risk (95% CI)

One�or�more�ANS�
symptoms

63�(70%) 14�(12%) <0.001* 5.6�(3.4–9.4)

One�or�more�GI�
symptoms

64�(71%) 10�(9%) <0.001* 3.3�(2.4–4.4)

CFS�(yes) 28�(31%) 1�(1%) <�0.001* Fisher’s�exact

*P<0.001;�ANS=autonomic�nervous�system;�CFS=chronic�fatigue�syndrome;�
GI=gastrointestinal;�JHS=joint�hypermobility�syndrome
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GI symptoms for patients with JHS. Fibromyalgia 
was reported by 17/90 patients with JHS, of whom 
15/17 (88%) reported one or more GI symptom.

Functional difficulties and DCD/dyspraxia 
Results of the mean FDS for the two groups are 
seen in Table 1. Compared with the healthy vol-
unteers (M=17.96, SD=3.73), patients with JHS 
showed significantly higher mean FDS (M=22.28, 
SD=4.90), t(201)=7.113 P<0.001 (two tailed). 
There was a significant association between JHS 
and the reporting of DCD/dyspraxia (chi square 
(1)=30.11, P<0.001). This represents the fact that, 
based on the odds ratio, the odds of patients with 
JHS reporting DCD/dyspraxia was 5.5 times (95% 
CI=2.9−10.3) greater than the healthy volunteers. 
The functional difficulties reported related to gross 
motor activities, fine motor activities, and organisa-
tion. Gross motor difficulties included impaired 
coordination and ability at games involving ball 
skills as a child and, as an adult, impaired balance, 
obstacle avoidance, and ball skills. Fine motor 
activities and organisation included impaired hand 
writing as a child and, as an adult, DIY skills and 
organisation. 

Data were divided into two categorical vari-
ables in which the reporting of ‘poor’ or ‘very 
poor’ at an item was considered as a functional 
difficulty. The reporting of an item as ‘good’ or 
‘very good’ was classified as no functional dif-
ficulty, see Table 3. 

Multiple regression analysis was employed to 
assess for confounding factors relating to age, 
gender, education and group membership using 

the FDS as the independent variable. The ratio of 
cases to independent variables was greater than 
50:1. The VIF values were close to one and the 
VIF averages were not substantially greater than 
one. Tolerance was above 0.5, and R2 was 0.214, 
which meant that this model explained 21.4% of 
the variance (Field, 2005). There was no signif-
icant difference between age, sex or education. 
Group membership was significantly associated 
with differences in the FDS (see Table 4), indi-
cating that the healthy volunteer group had sig-
nificantly lower FDS than the patients in the JHS 
group. Therefore, the healthy volunteer group 
reported fewer functional difficulties than the 
patients in the JHS group.

DISCUSSION

What is the prevalence of CWP in those 
with JHS? 
This is the first study to describe the prevalence 
of CWP in a patient group with JHS. CWP 
was reported by 86% of patients with JHS. To 
set this in context, Croft et al (1993) reported an 
11%  prevalence for CWP in a general popula-
tion. According to our findings, it appears that 
CWP was eight times more prevalent in those with 
JHS than in the general population. This finding 
should be interpreted within the limitations of this 
study (for example the small sample size). Further 
research with a larger sample size is required to 
confirm these results. By definition, CWP is a fea-
ture for those diagnosed with fibromyalgia. In this 
current study 19% of patients with JHS also self-
reported fibromyalgia. 

CWP is a common feature in those with func-
tional gastrointestinal disorders (FGID) and fibro-
myalgia (Chang et al, 2003). Wessely et al (1999) 
and Whitehead et al (2002) suggested that where 
there are ‘disease clusters’ with patho-aetiologi-
cal factors similar to CWP, the common factor is 
likely to be central sensitisation. Central sensitisa-
tion describes an increased excitability of neurons 
within the CNS and may follow an adverse periph-
eral nociceptive incident (Woolf, 2011). Patients 
with JHS who have inherently weaker connective 
tissues may be at greater risk of peripheral noci-
ceptive incidents than those without JHS. This 
increased risk may contribute to more nocicep-
tive incidents and thus more pain. In addition, the 
reporting of chronic pain may result from aberrant 
sensory processing within the CNS. Aberrant sen-
sory processing is understood to be the underlying 
pain mechanism for those with FGID and fibro-
myalgia (Chang et al, 2003). It is also suggested 
that sympathetic overactivity contributes to central 
modulation, thus enhancing maladaptive behaviour 

Table 3. Frequency and percentage of functional difficulties reported

Items Patients with JHS (n=90) P (two 
sided)

Estimated 
risk and 
(95%CI)Patients 

with JHS 
n (%) (n=90)

Healthy 
volunteers n 
(%) (n=113)

1.�Child�
handwriting

32�(36) 27�(24) 0.069 1.5�(1.0–2.3)

2.�Child�games 46�(51) 43�(38) 0.063 1.3�(1.0–1.8)

3.�Child�
coordination

42�(46) 27�(24) 0.001* 1.9�(1.3–2.8)

4.�Adult�obstacle�
avoidance

69�(77) 26�(23) 0.001** 3.7�(2.5–5.6)

5.�Adult�
organisation

26�(29) 12�(11) 0.001* 1.8�(1.3–2.4)

6.�Adult�ball�skills 55�(61) 45�(40) 0.001** 1.6�(1.2–2.2)

7.�Adult�balance 48�(53) 18�(16) 0.000** 2.4�(1.8–3.2)

8.�Adult�DIY 33�(37) 12�(11) 0.001** 2.0�(1.6–2.7)

9.�Adult�
handwriting

37�(41) 32�(28) 0.056 1.5�(1.0–2.1)

*P<0.01;�**�P<0.001;�JHS=joint�hypermobility�syndrome
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to pain and gastrointestinal symptoms (Sato and 
Perl, 1991; Bravo et al, 2010). These findings have 
implications for the diagnostic criteria for JHS in 
which a more detailed assessment of the nature 
of pain described by patients is required. Further 
studies are needed to enhance our understanding 
of the possible link between the connective tissues, 
the multisystemic symptoms, and the aberrant pain 
processing in JHS to guide clinicians in managing 
this condition.

Is there an association between JHS and 
ANS symptoms?
Patients with JHS were significantly more likely 
to report ANS symptoms than healthy volunteers 
(P<0.001), which indicates an association between 
JHS and ANS (see Table 2). Furthermore, seven 
patients with JHS reported a diagnosis of POTS, 
and all of these patients reported two or more 
ANS symptoms. POTS is defined as an increase 
of >30 beats per minute in a symptomatic person 
when moving from a supine to a vertical position 
(Schondorf and Low, 1993). Additional symptoms 
include orthostatic intolerance and autonomic dys-
function. Half of the patients with JHS reported 
two or more symptoms, whereas no healthy vol-
unteers reported two or more symptoms. These 
results concur with previous studies involving peo-
ple with either hypermobility or JHS (Gazit et al, 
2003; Hakim and Grahame, 2004). 

Is there an association between JHS and 
GI symptoms?
Patients with JHS were significantly more likely 
to report GI symptoms than healthy volunteers 
(P<0.001), which indicates an association (see 
Table 2). Unexplained GI symptoms are gener-
ally referred to under the umbrella term FGID — a 
group of disorders in which structural and biome-
chanical abnormalities have yet to be found. These 
disorders have previously been shown to share 
similar epidemiological features as JHS and fibro-
myalgia and, importantly, all report pain (Farmer 
and Aziz, 2010). 

Is there an association between patients 
with JHS and self-report CFS?
Patients with JHS were significantly more likely to 
self-report CFS than healthy volunteers (P<0.001), 
indicating an association (see Table 2). Previous 
research has indicated a link between joint hyper-
mobility and CFS (Baron et al, 2002: Nijs et al, 
2006) but the link with JHS had not been previ-
ously established. In addition, CFS in those with 
hypermobility has been linked to ANS dysfunction 
(Rowe et al, 1999). The link between ANS dys-
function and CFS was reported in the literature in 

the 1970s and again more recently (Newton et al, 
2007). The mechanisms of this association have 
been discussed in relation to cardiovascular decon-
ditioning (Hurwitz et al, 2009), low blood volume 
(Stewart, 2009), and sympathetic dysfunction. It is 
suggested that sympathetic dysfunction contributes 
to modulation of pain in the CNS (Woolf, 2011), 
which might explain why some patients with JHS 
report enhanced pain.

Is there an association between JHS and 
functional difficulties? 
For the first time, this study describes functional 
difficulties reported by patients with JHS in child-
hood and adulthood. Patients with JHS recorded 
significantly higher FDS than healthy volunteers 
(P<0.001), which was indicative of an association 
with functional impairments and DCD/dyspraxia 
(see Table 1). Patients with JHS were significantly 
more likely to report being ‘poor’ or ‘very poor’ 
at a range of functional activities through life. 
Functional impairments are referred to as impair-
ments in motor control, this is a process which 
involves the integration of perception, action and 
cognition in the peripheral and central nervous 
system. These impairments appear to be present 
throughout life and may result in biomechanical 
dysfunction. It could be argued that biomechanical 
dysfunction contributes to tissue damage, thus con-
tributing to nociceptive input for those with JHS 
who inherently have weakened connective tissues. 
Impairments in motor control occur as a result of 
aberrant sensory processing and this manifestation 
may further contribute to central pain processing 
and enhanced pain perception.

These findings need to be considered within 
the context of the limitations of this study. 
Convenience samples were used and the patient 
group recruited from a tertiary clinic in London. 

Table 4. Multiple regression analysis to investigate the relationship between 
age, gender, education and group membership (n=203)

Unstandardised 
coefficients

95% CI

B SE t P lower upper

Age� �0.016 0.027 0.600 0.549 -0.037 0.069

Gender -1.257 0.800 -1.573 0.117 -2.834 0.316

Education �0.191 0.655 �0.292 0.771 -1.101 1.483

Group�membership�
(patients�with�JHS�
[n=90]�and�healthy�
volunteers�[n=113])

-�4.124 0.640 -6.446 0.000* -5.385 -2.862

*P<0.001
JHS=joint�hypermobility�syndrome
The�explanatory�variables�were:�gender;�0=female,�1=male,�group�membership;�
0=patients�with�JHS,�1=HV,�education;�0=secondary��education,�1=tertiary�education�
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It is anticipated that as patients came from all 
over the southern half of England, they consisted 
of a group who were motivated to seek a diag-
nosis and support and, therefore, might be those 
with a more severe form of the condition. Females 
were over-represented and the control group were 
not age-matched. To control for these limitations, 
regression analysis was employed (see Table 4). 
This study used self-report, which may pose issues 
of validity and bias. The authors acknowledge that 
participant data employed in this study partially 
contributed to investigating the psychometric prop-
erties of the FDQ-9 (Clark et al, 2013). 

CONCLUSION

To our knowledge, this is the first study that: (i) 
reports on the prevalence of CWP in a group with 
JHS attending a tertiary centre; (ii) provides evi-
dence for an association between CFS and JHS; 
and (iii) describes the association between DCD/
dyspraxia and functional difficulties reported 
through life in those with JHS. There is a case 
for clinicians to assess for broader neurophysi-
ological symptoms in patients with JHS pre-
senting with CWP in order to understand and 
better manage this condition. This study adds to 
the growing body of evidence that recognises the 
multifactorial manifestations of JHS. The clini-
cal implications are that if this condition is to be 
recognised and treated holistically a revision of 
the diagnostic criteria to reflect this evidence is 
required. Future research is needed to explore 
effective interventions that ameliorate the debili-
tating symptoms reported. IJTR  
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and no financial or sponsorship support.

Adib N, Davies K, Grahame R, Woo P, Murray KJ (2005) Joint 
hypermobility syndrome in childhood. A not so benign mul-
tisystem disorder? Rheumatol (Oxford) 44(6): 744–50

Baron DF, Cohen BA, Geraghty MT, Violand R, Rowe PC 
(2002) Joint hypermobility is more common in children with 
chronic fatigue syndrome than healthy controls. J Pediatr 
141(3): 421–5

Beighton PH, Solomon L, Soskolne CL (1973) Articular mobil-
ity in an African population. Ann Rheum Dis 32(5): 413–7

Bravo JF, Sanhueza G, Hakim AJ (2010) Cardiovascular auto-
nomic dysfunction and chronic fatigue in fibromyalgia 
and joint hypermobility syndrome. In: Hakim AJ, Keer R, 
Grahame R (eds) Hypermobility, Fibromyalgia and Chronic 
Pain. Churchill Livingstone, London: 69–82

Castori M (2012) Ehlers-Danlos Syndrome Hypermobility 
Type: an underdiagnosed Hereditary Connective tissue dis-
order with mucocutaneous, articular and systemic manifesta-
tions. ISRN Dematology 2012: 751768

Celletti C, Galli M, Cimolin V, Castori M, Albertini G, 
Camerota F (2012) Relationship between fatigue and gait 
abnormality in Joint Hypermobility Syndrome/Ehlers-Danlos 
Syndrome Hypermobility type. Res Dev Disabil 33(5): 
1914–8

Chang L, Berman S, Mayer EA, Suyenobu B, Derbyshire S, 
Naliboff B (2003) Brain responses to visceral and somatic 
stimuli in patients with irritable bowel syndrome with and 
without fibromyalgia. Am J Gasterol 98(6): 1354–61

Child AH (1986) Joint hypermobility syndrome: inherited dis-
order of collagen synthesis. J Rheumatol 13(2): 239–46

Chirico D, O’Leary D, Cairney J, Haluka K, Coverdale NS, et 
al, (2012) Longitudinal assessment of left ventricular struc-
ture and function in adolescents with developmental coordi-
nation disorder. Res Dev Disabil 33(2): 717–25

Clark CJ, Thomas S, Khattab AD, Carr EC (2013) 
Development and psychometric properties of a screening 
tool for assessing Developmental Coordination Disorder in 
adults. Int J Phys Med Rehabil 1: 145

Cousins M, Smyth MM (2003) Developmental coordination 
impairments in adulthood. Hum Mov Sci 22(4–5): 433–59

Croft P, Rigby AS, Boswell R, Schollum J, Silman A (1993) 
The prevalence of chronic widespread pain in the general 
population. J Rheumatol 20(4): 710–3

Fakuda K, Straus SE, Hickie I, Sharpe MC, Dobbins JG, 
Komaroff A (1994) The chronic fatigue syndrome: a com-
prehensive approach to its definition and study. International 
Chronic Fatigue Syndrome Study Group. Ann Intern Med 
121(12): 953–9

Farmer AD, Aziz Q (2010) Bowel dysfunction and joint hyper-
mobility syndrome and fibromyalgia. In: Hakim AJ, Keer R, 
Grahame R (eds) Hypermobility, Fibromyalgia and Chronic 
Pain. Churchill Livingstone, London: 83–9

Field A (2005) Discovering statistics using SPSS. 3rd edn. 
Sage, London

Ferrell WR, Tennant N, Sturrock RD, Ashton L, Creed G 
(2004) Amelioration of symptoms by enhancement of pro-
prioception in patients with joint hypermobility syndrome. 
Arthritis Rheum 50(10): 3323–8

Galli M, Rigoldi C, Celletti C, Mainardi L, Tenore, N, Albertini 
G, Camerota F (2011) Postural analysis in time and fre-
quency domains in patients with Ehlers-Danlos syndrome. 
Res Dev Disabil 32(1): 322–5

Gazit Y, Nahir AM, Grahame R, Jacob G (2003) Spectrum 
of dysautonia in the hypermobility syndrome. Am J Med 
115(1): 33–40

Grahame R (1999) Joint hypermobility and genetic collagen 
disorders. Are they related? Arch Dis Child 80(2): 188–91

Grahame R (2003) Hypermobility and Hypermobility 
Syndrome. In Keer R, Grahame R (eds) Hypermobility 
Syndrome Recognition and Management for Physiotherapists 
Butterworth Heinemann, London: 1–13

Grahame R (2010) What is the Joint Hypermobility Syndrome? 
JHS from Cradle to Grave. In: Hakim AJ, Keer R, Grahame 
R (eds) Hypermobility, Fibromyalgia and Chronic Pain. 
Churchill Livingstone, London:19–34

Grahame R, Bird H, Dolan A (2000) The revised (Brighton) 
1998 criteria for the diagnosis of benign hypermobility syn-
drome. J Rheumatol  27(7): 1777–9

Grahame R, Hakim AJ (2004) High prevalence of joint hyper-
mobility syndrome in clinic referrals to a north London com-
munity hospital. Rheumatol 43 (suppl 2): 91

Hakim A, Grahame R (2003) A simple questionnaire to detect 
hypermobility: An adjunct to the assessment of patients with 
diffuse musculoskeletal pain. Int J Clin Pract 57(3): 163–6

Hakim AJ, Grahame R (2004) Non-musculoskeletal symptoms 
in joint hypermobility syndrome. Indirect evidence for auto-

n� Joint�hypermobility�syndrome�is�recognised�as�an�inherited�connective�
tissue�disorder.

n� Chronic�widespread�pain�is�a�common�feature�and�in�some�cases�is�
reported�with�fibromyalgia.

n� Chronic�fatigue�syndrome,�autonomic�and�gastrointestinal�symptoms�are�
significantly�associated�with�joint�hypermobility�syndrome.

n� Functional�impairments�and�Developmental�Coordination�Disorder/
Dyspraxia�are�significantly�more�likely�to�be�reported�in�those�with�joint�
hypermobility�syndrome.

n� The�diagnostic�criteria�for�joint�hypermobility�syndrome�require�reviewing�
in�the�light�of�the�neurophysiological�symptoms�reported.

KEy PoInTS



ResearchResearch

International�Journal�of�Therapy�and�Rehabilitation,�February�2014,�Vol�21,�No�2� 67

©
 2

01
4 

M
A

 H
ea

lth
ca

re
 L

td

nomic dysfunction? Rheumatol (Oxford) 43(9): 1194–5
Hurwitz BE, Coryell VT, Parker M, Martin P, Klimas NG, 

Stakianakis GN et al (2009) Chronic fatigue syndrome: ill-
ness severity, sedentary lifestyle, blood volume and evidence 
of diminished cardiac function. Clin Sci (Lond) 118(2): 
125–35

Kato K, Sullivan PF, Evengard B, Pedersen NL (2006) Chronic 
widespread pain and its comorbidities: a population-based 
study. Arch Intern Med 166(15): 1649–54

Kirby A, Bryant A, Davies R (2005) Hypermobility syndrome 
and developmental coordination disorder: similarities and 
features. Int J Ther Rehab 12(10): 431–7

Kirby A Sudgen D, Berveridge S, Edwards L, Edwards R (2008) 
Dyslexia and developmental coordination disorder in further 
and higher education – similarities and differences. Does the 
‘label’ influence the support given?  Dyslexia 14(3): 197–213

Kirk JH, Ansell B, Bywaters EC (1967) The hypermobility syn-
drome. Ann Rheum Dis 26: 419–25

Newton JL, Okonkwo K, Sutcliffe K, Seth A, Shin J, Jones 
DEJ (2007) Symptoms of autonomic dysfunction in chronic 
fatigue syndrome. Q J Med 100(8): 519–26 

Nijs J, Aerts A, De Meirleir K (2006) Generalised joint hyper-
mobility is more common in chronic fatigue syndrome than 
in healthy control subjects. J Manipulative and Physiol Ther 
29(1): 32–9

Polatajko HJ, Fox AM, Missiuna C (1995) An international con-
sensus on children with developmental coordination disorder. 
Can J Occu Therapy 62(1): 3–6

Rombaut L, Malfait F, De Wandele I, Thijs Y, Palmans T, De 
Paepe A et al (2011a) Balance, gait, falls and fear of falling 
in women with the hypermobility type of Ehlers-Danlos syn-
drome. Arthrit Care Res 63(10): 1432–9

Rombaut L, Malfait F, De Paepe A, Rimbaut S, Verbruggen, G, 
De Wandele I et al (2011b) Impairment and impact of pain in 
female patients with Ehlers-Danlos syndrome: a comparative 
study with fibromyalgia and rheumatoid arthritis. Arthritis 
Rheum 63(7): 1979–87

Rowe PC, Barron DF, Calkins H, Maumenee IH, Tong PY, 
Geraghty MT (1999) Orthostatic intolerance and chronic 
fatigue syndrome associated with Ehlers-Danlos syndrome.  J 
Pediatr 135(4): 494–9

Sacheti A, Szemere J, Beernstein B, Tafas T, Schechter N, 
Tsipouras P (1997) Chronic pain is a manifestation of the 
Ehlers-Danlos syndrome. J Pain Symptom Manage 14(2): 
88–93

Sato J, Perl ER (1991) Adrenergic excitation of cutaneous 
pain receptors induced by peripheral nerve injury. Science 
251(5001): 1608–10

Schondorf R, Low PA (1993) Idiopathic postural orthostatic 
tachycardia syndrome: an attenuated form of acute pandysau-
tonomia. Neurology 43(1): 132–7

Stewart JM (2009) Chronic fatigue syndrome: comments on 
deconditioning, blood volume and resulting cardiac function.  
Clin Sci (Lond) 118(2): 121–3

Tabachnick BG, Fidell LS (2001) Using multivariate statistics. 
4th edn. Allyn & Bacon, Boston

Tinkle B, Bird HA, Grahame R, Lavallee M, Levy HP, Sillence 
D (2009) The lack of clinical distinction between the hyper-
mobility type of Ehlers-Danlos syndrome and the joint hyper-
mobility syndrome (a.k.a. hypermobility syndrome). Am J 
Med Genet 149A(11): 2368–70

Wessely S, Nimnuan C, Sharpe M (1999) Functional somatic 
syndromes: one or many? Lancet 354(9182): 936–9

Whitehead WE, Palsson O, Jones KR (2002) Systematic 
review of the comorbidity of irritable bowel syndrome 
with other disorders: what are the causes and implications? 
Gastroenterology 122 (4):1140–56 

Wolfe F, Smythe HA, Yunnus MB, Bennett RM, Bombardier 
C, Goldenburg DL (1990) The American College of 
Rheumatology 1990 criteria for the classification of fibromy-
algia: report of the multicenter criteria committee. Arthritis 
Rheum 33(2): 160–72

Woolf CJ (2011) Central sensitisation: Implications for the diag-
nosis and treatment of pain. Pain 152(suppl 3): S2–15

Zarate N, Farmer AD, Grahame R, Mohammed SD, Knowles 
CH, Scott SM, Aziz Q (2010) Unexplained symptoms and 
joint hypermobility: is connective tissue the missing link? 
Neurogastroenterol Motil 22(3): 252–78

Zweers MC, Kucharekova M, Schalkwijk J (2005) Tenascin-X, 
a candidate gene for benign joint hypermobility syndrome 
and hypermobility type Ehlers-Danlos syndrome? Ann Rheum 
Dis  64(3): 504–5

Joint� hypermobility� syndrome� (JHS)� is� a�
long-term� hereditary� condition,� charac-
terised�by�excessive�joint�range�of�motion�

and�pain�in�the�absence�of�inflammatory�joint�
disease.� Prevalence� estimates� differ� widely�
due�to�historical�variation�in�diagnostic�crite-
ria�and�the�population�studied.�

Recent� epidemiological� data� suggest� that�
19.2%� and� 4.2%� of� adolescents� (aged�
14  years)� scored� ≥4/9� and� ≥6/9� respec-
tively� on� the� Beighton� score� (Clinch� et� al�
2011).� A� score� of� ≥6/9� was� predictive� of�
later� musculoskeletal� pain� (aged� 18� years),�
particularly� when� accompanied� by� obesity�
(Tobias�et�al,�2013).�Therefore,�hypermobility�
is�both�prevalent�and�an�important�predictor�
of� musculoskeletal� pain,� yet� JHS� continues�
to� be� under-recognised� and� poorly� man-
aged�(Simmonds�and�Keer,�2007).�Although�
research� activity� seems� to� be� gaining� some�
momentum,� our� understanding� of� the� epi-
demiology,� aetiology,� impact� and� optimal�
management�of�the�condition�is�in�its�infancy.�

This�study�is�therefore�an�important�addi-
tion� to� the� existing� knowledge� and�under-
standing� in� the�area.�The� researchers� com-
pared� patients� diagnosed� with� JHS� against�

a�healthy�population�and�the�results�suggest�
that� adults� with� JHS� have� a� much� higher�
prevalence� of:� chronic� widespread� pain;�
fibromyalgia;� chronic� fatigue� syndrome;�
autonomic� and� gastrointestinal� symptoms;�
and� functional� difficulties.� This� provides�
important� empirical� evidence� for� concomi-
tant�signs�and�symptoms,�which�have�previ-
ously�been� reported�anecdotally.� The� study�
has�some�methodological�limitations�related�
to:� gender� imbalance;� different� methods�
of� questionnaire� administration� between�
groups;�and�a�reliance�on�self-reported�diag-
nosis�and�recall.�However,�the�sample�size�is�
relatively�large�for�a�JHS�study,�and�the�size-
able�differences�between�groups�are�unlikely�
to�be�due�to�such�methodological�issues.

Considerations for practice
The�results�support�the�need�for�truly�holistic�
assessment�and�management�of�people�with�
JHS.� Our� research� group� will� soon� publish�
findings�of�qualitative�research�with�patients�
and�health�professionals,�which�illustrate�the�
complexities� of� diagnosing,� living� with,� and�
effectively� managing� JHS.� Such� a� complex�
condition� requires� complex� long-term� man-
agement�strategies.

Conclusion
There�is�a�need�for�sustained�research�activity�
in�this�area.� In�particular,�we�need�to�better�
understand�the�aetiology�and�impact�of�JHS�
to� be� able� to� devise� effective� management�
strategies,� including� the� use� of� therapeutic�
exercise�(Palmer�et�al,�2013).�This�study�rep-
resents�a�very�important�piece�of�the�jigsaw.
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In� 1967,� Kirk� et� al� introduced� the� idea�
that� generalised� joint� hypermobility� (GJH)�
was�associated�with�musculoskeletal�com-

plaints.� Since� then,� increasing� interest� has�
resulted� in� research� into� the� relationship�
between� GJH� and� musculoskeletal� com-
plaints.�In�recent�years,�much�has�been�learnt�
about� the� clinical� characteristics� of� sympto-
matic� forms� of� GJH� (e.g.� JHS,� EDS-HT)� and�
their�consequences�for�the�individual�patient.�

The�current�interesting�study�is�one�exam-
ple� of� scientific� curiosity� that� demonstrates�
the� complex� multi-systemic� nature� of� JHS/
EDS-HT,� which� presents� for� many� clinicians�
as�a�complex�problem�that�is�hard�to�address.�
Currently,�no�causal�pathological�mechanisms�
for�the�onset�of�complaints�in�individuals�with�
GJH�are�known�and�little�is�known�about�the�
factors�that�underlie�functional�decline.�Most�
published� studies� are� of� a� cross-sectional�
nature� and� are� unable� to� identify� causality.�
In� addition,� most� included� patient� popula-
tion�have�diverse�disease�severity�and�disease�
manifestation�(Remvig�et�al,�2011).�Although�
large�variations�in�the�phenotype�and�disease�
severity�of�JHS/EDS-HT�can�be�considered�as�
one� of� the� defining� characteristics� (Remvig�
et� al,� 2011),� this� poses� an� additional� chal-
lenge� when� generalising� results� to� other�

clinical�populations.�Although�diagnostic�cri-
teria� have� been� in� place� for� years,� much�
discussion�still�exists�on�the�validity�of� these�
criteria� (Remvig� et� al,� 2011;� Scheper� et� al,�
2013).�The�diagnosis�of�JHS/EDS-HT�is�often�
overlooked� and� often� not� even� considered,�
which� could� add� to� the� large� diversity� of�
reports� on� the� phenotype.� Still,� despite� the�
issues� surrounding� diagnostics� and� the� lack�
of� a� pathophysiological� model,� treatment�
is� available� that� might� be� beneficial� to� the�
individual�patient�but�again,�the�mechanisms�
forming�these�treatment�modalities’�basis�are�
unclear� (Remvig� et� al,� 2011;� Scheper� et� al,�
2013).� Science� should� now� make� an� effort�
to� connect� interesting� individual� findings�
and�start�determining�their�clinical�relevance�
to� patients,� to� provide� them� with� effec-
tive�diagnostics�and� integrative�care� (Kirk�et�
al,� 1967).� Research� needs� to� answer� such�
questions�as:�(1)�What�does�it�mean�to�have�
proprioceptive� deficits,� muscle� weakness� or�
psychopathology�and�can�they�be�influenced�
by�treatment?�(2)�What�is�the�natural�course�
of� GJH/JHS/EDS-HT� and� is� there� an� optimal�
window� of� opportunity� for� treatment?� (3)�
Can� subtypes� of� patients� be� identified� and�
should� treatment�be�different� for�each�sub-
type?�(4)�How�do�environmental�factors,�e.g.�

parenting�or�coping�strategies,�influence�the�
natural�course�of�the�disease?�In�conclusion,�
science� has� come� a� long� way� and� in� many�
excellent� studies� has� provided� the� scientific�
community� with� challenging� questions� that�
have�yet�to�be�answered.
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