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Anne, a motivated 17-years-old girl, just graduated high school and will start her 

professional dance education at the Academy of Theatre and Dance at the Amsterdam 

University of the Arts (ATD). She is highly committed to everything she does and although 

her family and friends expect her to excel within her professional dance career, Anne 

herself feels a bit tense towards the start at the ATD. She has danced her whole life 

in her local dance company and experiences the performance of splits and high kicks 

as easy as any other dance movement. Her dance teacher says she is talented, thin 

and has the gift of being hypermobile. Although she “dances trough life” she has pain 

complaints in her joints and soft tissues sometimes, especially after overloading. During 

the mandatory medical screening by the ATD, Anne was told that she had generalized 

joint hypermobility and was explained this could also be temporarily as part of her 

pubertal growth. Anne feels she benefits from her joint hypermobility as do her parents. 

She excels within dance and experiences besides the occasional pain complaints, no 

limitations within her daily functioning. During audition she experienced that other 

auditioners were also hypermobile, thin and sometimes even performed better than 

herself. Troubled that she may not be able to stand out from or even keep up with the 

other students in class, she has started to practice extra hours.

Some clinical questions that come to mind:

 - How is Anne guided during her pubertal maturation process with her joint hyper-

mobility in a challenging dance company? 

 - What are the possible functional- and psychosocial consequences if Anne remains 

generalized hypermobile in her joints? 

 - How should local dance schools and professional dance educations guide young 

professional dancers in excelling in dance during and after puberty?

 - Are the staff and lecturers aware of the presence of generalized joint hypermobility 

(GJH) and possible presence of hypermobility of other soft tissues within their 

students and the (dis)advantages? 

 - When does one have “just” GJH as being above average on the normality scale for 

joint mobility and where does pathology or disability start?
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1

Generalized joint hypermobility 

Joint hypermobility is characterized as a condition where an individual’s synovial joint 

exhibits a range of motion exceeding the typical limits, accounting for factors such as age, 

gender and ethnic background.1 Prevalence of Generalized Joint Hypermobility (GJH) varies 

from 2–55%2–5 in children and adolescents and 5–43% in adults,4,5 contingent of race, age, 

gender, and the used diagnostic tool. Some children benefit from their joint hypermobility, 

allowing them to excel in sports, dance or music. Others instead develop muscle and joint 

problems or develop systemic symptoms such as chronic fatigue, abdominal discomfort, 

or signs of dysautonomia.6 Joint hypermobility can occur either generalized or localized, 

and both can lead to systemic complaints. Localized Joint Hypermobility can be acquired 

over time through activities like training and stretching, as observed in baseball, ballet, 

gymnastics or playing a musical instrument where these ranges are required to be able 

to excel and reach the top, and as such in these conditions can be experienced as an 

advantage.7–9 

The spectrum of generalized joint hypermobility

It is not yet clear whether GJH is the end of the normal spectrum of joint range of motion 

or whether it is a polygenic group at the mild end of the spectrum of Hereditary Connec-

tive Tissue Disorders (HCTDs).10 Genetic causes of GJH include HCTDs such as Marfan 

Syndrome (MFS), Loeys-Dietz Syndrome (LDS), Ehlers-Danlos Syndrome (EDS), Osteo-

genesis Imperfecta, or an inherited skin disorder (e.g. Cutis Laxa). Depending on the type 

of collagen affected, mutations can lead to various disorders, such as the Ehlers-Danlos 

syndromes (EDS) associated with collagen types I, III, or V. The Ehlers-Danlos syndromes 

represent a diverse group of inherited connective tissue disorders characterized by traits 

like GJH, skin hyperextensibility, and tissue fragility in various parts of the body, including 

the skin, joints, internal organs, and blood vessels.11 Originally classified under the Berlin 

classification in 1986 with 11 numbered subtypes, it was subsequently revised in 1997 

using the Villefranche nosology, which distinguished six subtypes based on clinical features, 

the presence of biochemical abnormalities, and known molecular defects, each subtype 

having major and minor clinical diagnostic criteria. In 2017, due to the discovery of new 

gene mutations and the need for a more precise clinical classification of the hypermobility 

type of EDS, a new international classification was established.12 
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This classification recognizes 13 subtypes with the hypermobile type (hEDS) being the 

most prevalent. The genetic basis of hEDS remains largely unknown and diagnosis relies 

solely on clinical findings.13 Presently, hEDS diagnosis is more stringent, requiring the 

simultaneous presence of three criteria (as outlined in Table 1.1). 

First, it necessitates the presence of GJH, defined as the ability of several joints, in children 

and adolescents, to move beyond normal limits actively or passively. Second, signs of 

generalized tissue fragility (such as mitral valve prolapse, mild skin hyperextensibility, 

pelvic floor prolapse, and arachnodactyly), positive family history, and/or musculoskeletal 

symptoms (e.g., pain, dislocations, joint instability) must be present, whereas some disorders 

are primarily observed in adults. Lastly, other EDS types and connective tissue disorders, 

or conditions causing GJH should be excluded to establish an hEDS diagnosis.12 

In 2017, consensus criteria were established for adults with hypermobile type Ehlers 

Danlos (hEDS)12 and hypermobility spectrum disorders (HSD).14 HSD is referred to all 

individuals who do not completely fulfill the criteria for hEDS and do not suffer from any 

other EDS type but still face symptomatic GJH.14 So far HSDs are specified by the type of 

joint hypermobility; generalized, peripheral or localized and is referred to as G-HSD, P-HSD 

and L-HSD. The type of hypermobility is accompanied with at least one musculoskeletal 

manifestation from the new nosology but do not meet the full diagnostic criteria for hEDS 

or include the so called historical HSD, H-HSD including (all former EDS-HT or JHS) patients 

that self-reported (historical) GJH with a negative Beighton score accompanied by at least 

one musculoskeletal manifestation from the new nosology excluding other HSD types as 

well as other rheumatologic conditions.14 HSD aims to reveal subtypes and close the gap 

between GJH and hEDS gaining recognition for clinically relevant manifestations that can 

seriously impact the quality of life and management of the affected individuals.14 

The most common cause of GJH in children and adolescents is independent of an inherited 

connective tissue or other syndromic disorder and yet is not genetically detectable.6 Because 

of the frequent occurrence of GJH in children, it is more difficult to differentiate between 

children who are physiologically hypermobile or those who have an underlying disorder. In 

addition, the degree of hypermobility decreases during childhood, in girls usually later than 

in boys.15 Skin abnormalities or signs of connective tissue disease often develop over time 

(e.g., stretch marks, abnormal scar formation, hernia). Therefore, it was recently suggested 

by an international pediatric expert working group that the 2017 hEDS / HSD criteria should 

not be applied in children who are not yet mature.6 A new diagnostic framework was 

created specifically for children and adolescents based on literature, international experts 
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and patient organizations that allowed for the changes that may occur during growth. This 

framework provides ‘‘fluid’’ descriptive diagnosis for children and adolescents with GJH. 

Depending on the development of symptoms and complaints, children and adolescents 

may be classified into different diagnostic groups over time. Symptoms may disappear, 

sometimes only the musculoskeletal symptoms persist, or symptoms may increase over 

time. The new diagnostic framework consists of 4 main categories and is based on the 

following clinical symptoms: (1) generalized hypermobility, (2) skin or other connective 

tissue abnormalities (3), musculoskeletal complaints, (4) the presence of co-morbidities, 

and is described in Table 1.2.6

Table 1.2. Diagnostic framework for pediatric joint hypermobility in the presence of skin abnormalities, 
musculoskeltal complications, and/or core morbid conditions6

Generalized 
joint 
hypermobility

Skin and 
tissue 
abnormalities

Musculoskeletal 
complications

Core 
comorbidities

Asymptomatic

Pediatric generalized joint 
hypermobility
Pediatric generalized joint 
hypermobility with skin 
involvement

Present

Present

Absent

Present

Absent

Absent

Absent

Absent

Symptomatic conditions

Pediatric generalized joint 
hypermobility with core 
comorbidities
Pediatric generalized joint 
hypermobility with core 
comorbidities and with skin 
involvement

Pediatric hypermobility spectrum 
disorder, musculoskeltal subtype
Pediatric hypermobility spectrum 
disorder, musculoskeltal subtype 
with skin involvement

Peadiatric hypermobility spectrum 
disorder, systemic subtype
Peadiatric hypermobility spectrum 
disorder, systemic subtype with 
skin involvement

Present

Present

Present

Present

Present

Present

Absent

Present

Absent

Present

Absent

Present

Absent 

Absent

Present

Present

Present

Present

Present

Present

Absent

Absent

Present

Present
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1

Generalized joint hypermobility: functioning and health

While GJH may not cause complaints for some individuals, for others, it can lead to a wide 

range of problems, including soft tissue injuries, internal joint complications, arthritis, joint 

pain (arthralgias), or muscle pain (myalgias), resulting in functional disability and diminished 

societal participation and leisure and sport activities, prompting them to seek medical 

attention.16,17 Currently, “Hypermobility Spectrum Disorders (HSD)” is used in adults as a 

descriptive and exclusion diagnosis. It is characterized by one or more musculoskeletal 

symptoms related to joint hypermobility, such as chronic pain, macrotrauma (dislocations, 

subluxations, or other soft tissue injuries), microtrauma, degenerative joint or bone disease, 

disturbed proprioception, muscle weakness, or other musculoskeletal features (e.g., pes 

planus, valgus deformity of elbows, scoliosis).14 Limited soft tissue fragility related to 

joint hypermobility may also be present, although it does not meet the current diagnostic 

criteria for hEDS.14 

In adults, four different HSDs can be distinguished based on the presence and extent of joint 

hypermobility. Generalized HSD (G-HSD) is characterized by generalized joint hypermobility 

(positive Beighton score) without hEDS diagnostic criteria, Peripheral HSD with GJH primarily 

in hands and feet (P-HSD). Localized HSD (L-HSD) is defined by joint hypermobility at a 

single joint, or a group of joints and historical HSD (H-HSD) is diagnosed when the Beighton 

score is negative but generalized joint hypermobility was self-reported in the past.14

It emphasizes that other causes for symptoms and complaints should be excluded: 

hereditary connective tissue disorders (HDCT), genetic syndromes, skeletal dysplasia, or 

neuromuscular diseases. The minimum age for applying the framework is 6 years, given the 

insufficient bone formation in younger children causing diagnosing difficulties. Full-grown 

adolescents and young adults of 18 years and older with GJH are classified according to 

the current 2017 criteria for h-EDS and hypermobility spectrum disorders (HSD).12

In addition to the degree of GJH, other organ systems composed of connective tissue should 

be assessed within the framework as shown in Table 1.3.6
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Table 1.3. Assessment of other organ systems besides to the degree of GJH according to Tofts et al.6

Skin/connective tissue abnormalities
Musculoskeletal 
complications Co-orbidities

Positive when 3 out of 6 symptoms 

are present;

1. Conspicuously soft or velvety skin 
(subjective)

2. Excessive elasticy of the skin (to 
be tested on the volar side of the 
forearm – subjective)

3. Unexplained stretch marks on 
the back, groin, thighs, breasts or 
abdomen (without major weight 
changes)

4. Atrophic scarring (thin and deep 
scars/mild cigarette paper scars) 
in at least 1 location without true 
parchment-like an/or yellow-brown 
discoloration as seen in classic EDS

5. Bilateral piezogenic papules on the 
heels

6. Recurrent hernia, or a hernia in more 
than one location (excluding umbilical 
hernia)

Positive if two or 

more of the following 

symptoms are present;

 - episodic pain related to 
activities

 - recurrent (sub)luxations 
or obvious joint 
instability

 - presence of soft tissue 
injuries such as sprains

 - Chronic pain
 - Chronic fatigue
 - Functional gastrointestinal 

complaints
 - abdominal pain
 - constipation
 - diarrhea

 - Functional bladder 
complaints
 - stress incontinence
 - involuntary urine loss

 - Dysautonomia
 - orthostatic intolerance
 - postural orthostatic 

tachycardia syndrome 
(POTS) – in older adults

Generalized joint hypermobility: physical and 
psychological factors

First presentation of symptoms in GJH is frequently associated with like trauma, pregnancy, 

childbirth, unresolved previous joint problems or de-conditioning related to a passive 

lifestyle.18 Complaints during childhood like joint pains in back and knees often accompanied 

with a history of growing pains or benign paroxysmal nocturnal leg pain are reported by 

many hypermobile individuals and may be a sign for hypermobility.18 Participation in activi-

ties in activities such as ballet and gymnastics where immanent flexibility is considered 

beneficial may suggest joint hypermobility.18

A history of soft tissue injuries, joint pain, fractures, dislocation, and subluxations, particu-

larly if they occur with minimal provocation and have been slow to resolve, may be a good 

indicator of generalized joint hypermobility. Exploratory questions about other areas of the 

body and body systems are essential. These systemic signs and symptoms may include 

urogenital problems (prolapse, incontinence), vascular problems (bruising, varicose veins, 
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low blood pressure), neural problems (clumsiness, unsteadiness, paresthesia, neuropa-

thies.18

Individuals with GJH may not always exhibit symptoms. In fact, some even leverage GJH 

to excel in specific sports such as gymnastics, martial arts, or dancing. Conversely, others 

may encounter a range of musculoskeletal issues, including joint pain in multiple areas, 

fatigue, reduced motor skills, and muscle weakness, varying from mild to severe.19

Scheper et al. observed that GJH was independently linked to physical deconditioning, 

fatigue, and psychological issues among professional dancers. Surprisingly, these dancers, 

who typically benefit from GJH for executing intricate dance routines, demonstrated asso-

ciations with adverse outcomes. In a longitudinal study in children with HSD/hEDS, the 

presence of multisystemic and psychosocial complaints and pain were most likely to have 

a subsequent debilitating trajectory towards impairments and disability.6,20 

Physical factors

Muscle function is of great value in individuals with HSD, as impaired muscle function is 

associated with impaired physical functioning and activity and may compromise existing 

joint instability and consequently contribute to overload injuries and recurrent joint disloca-

tions, and as such further compromise quality of life.21

Previous research has shown decreased muscle strength (maximal strength and strength 

endurance) in both upper (maximal muscle strength) and lower (maximal strength and 

strength endurance) limbs in children and adults with hEDS and G-HSD (diagnosed according 

to the new and previous diagnostic criteria), which could not be explained by muscle atrophy 

as no different muscle mass was found compared to controls.21,22 

Several factors underlying this decreased muscle strength have been hypothesized: (1) 

pain, (2) fatigue, (3) decreased proprioception (4) exercise avoidance due to pain, fear of 

(sub)luxating, (5) impaired structural properties of connective tissue.23 

Psychological factors

Knowledge from the research domain of chronic pain indicates that pain-related fear plays 

a disabling role in the development and maintenance of chronic musculoskeletal pain 

syndromes, such as hEDS.24–26 

According to the fear-avoidance model (FAM), a biopsychosocial explanatory model for pain 

related disability, pain experience can be interpreted in two different ways. Most people 
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will experience pain as non-threatening and as part of a life experience. Consequently, a 

person will confront and accept pain and perform activities as usual thus maintaining his/her 

habitual activity pattern, regardless pain. But others will consider pain can as threatening 

based on catastrophic thoughts causing pain-related fear and anxiety, which in turn leads 

to avoidance behavior. Long-term avoidance may lead to disuse, depression and disability 

and these long-term consequences may decrease the pain threshold at which ensuing 

pain will be experienced, thus causing a vicious circle. Pain-related fear is also present in 

individuals with hEDS.27–29 

In addition, fear of dislocation or joint instability may also influence functioning of anxious 

persons with hEDS and HSD. It can therefore be hypothesized that the presence of anxiety 

and/or fear will, in addition to physical factors, further disable persons with hEDS and HSD. 

In addition, whether this also accounts for adolescents and young adults with asymptomatic 

GJH is currently unknown.

Despite above mentioned evidence, the effects of GJH on physical performance remain 

inadequately understood. If the presumption of connective tissue laxity holds true, GJH 

should impact functional status, even in individuals expected to excel in functional ability, 

such as professional dancers. Functional status encompasses a multi-dimensional concept 

involving patient-oriented health outcomes, encompassing aspects of daily functioning, 

including physical, psychological, and social factors.30 

Although often reported by patients and clinicians, the evidence of impairments on functional 

status in symptomatic GJH is limited, as well the evidence of factors influencing functional 

status. Weight bearing physical activities like standing, walking, and participating in sports 

and leisure activities might be physically demanding in subjects with symptomatic GJH.31,32 

Possibly due to the presence of pain, fatigue and reduced physical fitness that could nega-

tively influence functional status.33–35 However, the extent to which these factors contribute 

to functional status remains uncertain, including the factors that determine how profes-

sional dancers can leverage GJH for benefit rather than contributing to functional disability. 

Generalized joint hypermobility: functioning and health 
using the ICF-CY

To understand physical and psychosocial functioning and health in adolescents with GJH, 

it is important to map everyday problems and indicate interactions between physical 

features, activities, participation, environmental and personal factors, HRQoL and mental 
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health. The United Nations Convention on the Rights of the Child defines “children” as those 

persons below the age of 18 years.36 The WHO defines “adolescence” as the transitional 

stage of physical and psychological development that generally occurs during the period 

from puberty to adulthood.37 Furthermore, other overlapping terms used by the WHO are 

“youth” defined as those persons between 15–24 years. 

The International Classification of Functioning, Disability and Health for Children and Youth 

(ICF-CY: from birth to 18 year of age) is a classification by which the functioning of children 

and youth can be described in detail from different perspectives, such as body functions, 

anatomical characteristics, activities, and participation.37 ICF-CY also contains a classi-

fication of external factors, the immediate and wider environment of a child (Figure 1.1). 

ICF-CY is especially extended with learning and playing aspects and the developmental 

process. The model consists of five interacting domains: “Body functions and structures”, 

“Activities”, “Participation”, “Environmental factors” and “Personal factors”.

Figure 1.1. International Classifi cation of Functioning, Disability and Health for Children and Youth (ICF-CY) 
model.37

In this model “Body Functions” are defined as physiological functions of body systems 

and “Body Structures” as anatomical parts of the body such as organs. Impairments are 

problems in body function or structure such as a significant deviation or loss. “Activity” is 

defined as the execution of a task or action by a child or adolescent. Activity limitations are 

difficulties a child may have in executing activities (mobility, selfcare, household tasks e.g.). 
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“Participation” refers to involvement in daily life. Participation restrictions are problems a 

child or adolescent experience in involvement in daily life situations (friendships, school, 

work, sport, leisure, playing). “Environmental factors” are defined as the physical, social, 

and attitudinal environment in which children live and conduct their lives (support and rela-

tionships, environmental attitudes, services, products, and technology). “Personal factors” 

include the particular background of a child’s life, like gender, age, coping strategies, overall 

behavior pattern, planning, self-esteem, social background, education, and other factors that 

influence functioning. For adults, the International Classification of Functioning, Disability 

and Health (ICF) can be used.38 The ICF-CY provides a common and global language and 

facilitates documentation of functioning, disability and health of children and adolescents.37

Figure 1.2. International Classifi cation of Functioning, Disability and Health for Children and Youth (ICF-CY) 
model of Anne.

Let’s position what we now know about Anne her level of functioning within the ICF framework.

In (pediatric) physical therapy psychometric validated assessment tools should be used, 

regarding disease specific and generic problems within the different domains of the ICF-CY. 

Data should be compared with normative or reference values to contribute to clinical 

reasoning regarding the questions for help of the child, adolescence, and youth with 

(a)-symptomatic generalized joint hypermobility in the broad spectrum from “normality” 

towards “pathology”.
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Generalized joint hypermobility: assessment using the 
Beighton score

The Beighton score (BS) is considered the “gold standard” for assessing GH and consists 

of five standardized tests as visually expressed in Figure 1.3.39-41

Figure 1.3. An illustration of the Beighton Score adapted with permission of M. Claassen, extracted from 
Engelbert et al.41

 

A.

E.

C.

B.

D.

The total score ranges from 0–9 where (0: negative, 1: positive per site), with variable 

cut-off points for age. In children from 6 to 18 years of age, the BS can be taken and is 

referred to as GH at a score more or equal to 6, between 18 and 50 years of age at a score 

more or equal to 5, and over 50 years of age more or equal to 4. Because the BS measures 

only a few joints, an impression of all other joints should also be obtained. The BS is used 

for classification, however, children with local hypermobility of joints outside the BS (e.g., 

shoulder, hip, kneecap, and ankle) can also develop HSD. Because debate remains about 

the psychometric properties of the BS, other tests that measure more joints in different 

planes of motion are also being developed for children.42–45

At the University of Applied Science of Amsterdam (Faculty of Health) as well as in the 

Department of (Pediatric) Rehabilitation of the Amsterdam University Medical Center, 

the functional outcomes and consequences of GJH in the “normal” population, in highly 
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performing professionals, as well as in youth with HCTDs is focus of research regarding 

physical- and psychosocial functioning and societal participation. Strong collaboration with 

children, adolescents, and their parents, and with young adults and with national- and 

international allied health professionals and medical doctors, as well as patient societies 

is considered essential in the diagnostic and therapeutic process of participants with GJH 

and musculoskeletal-, systemic- and psychosocial complaints. 

Aims and outlines of this dissertation

This dissertation studies the relation between anxiety and / or fear and GJH in adolescents 

and young adults. The second aim of this dissertation is to gain a better insight into the 

nature and prevalence of symptoms of anxiety in GJH and the impact on daily life func-

tioning and participation. As diagnosis in children and adolescents with GJH are “fluid”, 

recognition of GJH and associated complaints is essential and the differential diagnostics 

towards HCTDs should be made. Additionally, this dissertation wants to contribute to the 

understanding of the different phenotypes and the changes within the clinical presentation 

in individuals with GJH and the disability they perceive.  

Where one may have GJH without having any problems, others may, when injured, develop 

musculoskeletal- and more systemic problems causing disability. Therefore, we translated 

and validated a questionnaire, the Dutch Child Activity and Limitations Interview (DCALI) 

in Chapter 2 to assess pain-related disability in adolescents with chronic pain. This ques-

tionnaire is proposed as a tool that might be suitable to assess pain-related disability in 

adolescents and youth with chronic musculoskeletal pain, including those with symptomatic 

GJH (HSD and hEDS) as well as HCTDs. 

To evaluate the association between anxiety and GJH we conducted three different studies. 

First, to evaluate the presence and impact of symptomatic GJH and psychosocial charac-

teristics like anxiety and / or fear in a nonclinical group of adolescents. We conducted a 

cross-sectional study in high performing adolescents and young adults who were profes-

sional dance students. We classified four groups based on the presence of GJH and/or 

anxiety and examined on physical- and psychosocial outcomes in Chapter 3. 

Another study described the changes over time in physical functioning as muscle strength, 

endurance, fatigue, pain and psychosocial outcomes as anxiety and pain coping within the 

highly performing professional dance students of Chapter 3. 
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Chapter 4 presents the results of the measurements in the same group with a follow up 

of one year. 

Finally, to gain insight in the associations between GJH, anxiety and pain, we performed 

a systemic review in Chapter 5 presenting the state of the art in the literature regarding 

these associations in adolescents and adults. The current state of evidence regarding these 

associations is presented comparing adolescents with adults and distinguishing healthy 

individuals with GJH from individuals with HSD or (h)EDS.

In Chapter 6, the general discussion reflects on the main findings of the previous chapters, 

the important methodological considerations as well as the strengths and limitations as 

well as the recommendations for the educational, clinical, and scientific implications for 

clinical care and future research.
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Ab
st

ra
ct Purpose: To assess the factor structure, related constructs and internal consistency 

of the Child Activity Limitation Interview 21-Child version for use in Dutch-language 

countries.

Methods: Cross-sectional validation study: After forward and back translation of the 

Dutch version of the Child Activity Limitation Interview 21-Child adolescents (11–21 

years old) with chronic musculoskeletal pain completed an assessment. The assess-

ment contained the Dutch Child Activity Limitation Interview, and questionnaires 

about demographics, pain intensity, functional disability, anxiety and depression. 

Internal consistency and construct validity were evaluated through exploratory factor 

analysis (principal axis factoring with oblique rotation) and hypotheses testing using 

pain intensity, activity limitations, anxiety and depression as comparative constructs. 

Results: Seventy-four adolescents completed the assessment. Exploratory factor 

analysis resulted in a two-factor structure, explaining 50% of the variance. Internal 

consistency was good (Cronbach’s α=0.91 total scale, α=0.90 Factor 1, α=0.80 

Factor 2). All nine hypotheses were confirmed. 

Conclusion: The Dutch version can be used to assess pain related disability in Dutch-

speaking adolescents comparable to the study sample. Scores on both subscales 

provide insight into the severity of the pain-related disability in both daily routine 

and more physically vigorous activities.

Implications for rehabilitation

 - Chronic pain is a disabling disorder which not only impacts physically but restricts 

quality of life.

 - This study provides clinicians a questionnaire to measure pain-related disability 

and quantify the impact of pain on the daily living of adolescents.

 - The advantage of the Dutch version of the Child Activity and Limitations Interview 

over other measurements is that is can distinguish limitations in daily activities 

from more physically vigorous activities.
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Introduction 

Chronic musculoskeletal pain without an underlying disease is considered a common 

problem, affecting 4–40%1 of children and adolescents. Girls are more likely to develop 

chronic pain complaints than boys.2,3 Adolescents with chronic musculoskeletal pain experi-

ence limitations participating in normal age-appropriate activities such as attending school, 

social- and leisure activities, sports and social interactions with peers and family.4 Due to 

rapid psychosocial development and maturation in childhood, the normal age-appropriate 

activities are changing constantly, which makes it very difficult to recognize limitations 

in activity and participation due to pain. Currently, instruments to measure pain related 

disability in adolescents are not available to be applied in a Dutch speaking population. If 

pain-related disability could be assessed in adolescents with chronic musculoskeletal pain 

it would give more insight in the types of activity limitations in adolescents. 

So far only one questionnaire has been specifically developed for screening pain related 

disability in adolescents; the Child Activity Limitations Interview (CALI21-C).5,6 The CALI21-C 

is an English self-report questionnaire and was derived from the original Child Activity Limi-

tations Interview. Where the score of the original CALI only include the eight most difficult 

item the CALI21-C measures the pain-related limitations and distinguishes daily routine- 

and more physically vigorous activities. The modification to a self-report questionnaire 

increased flexibility when an interview was not possible. The English self-report CALI21-C 

has been examined on its factor structure as being an aspect of construct validity but it has 

not yet been translated and validated in a Dutch-language population. A total number of 

21 items in the CALI21-C captures concepts of sleep and rest, eating, school, ambulation, 

mobility, work related tasks and physical, social and recreational interactions. The original 

English CALI21-C has demonstrated good internal consistency and construct validity in 

youth with a variety of chronic pain conditions, like back-, abdominal- and musculoskel-

etal pain, recurrent headaches, juvenile idiopathic arthritis and sickle cell disease.5,6 The 

advantage of the CALI21-C to other frequently used instruments is that it not only recognizes 

limitations in activity and participation but it can also distinguish pain-related disabilities 

affecting activities of daily living from more physically vigorous activities, such as running 

and sports.

 The focus in the current assessment of pain-related disability in youth consist of a set 

of rather generic instead of disease-specific questionnaires. Although questionnaires like 

the Functional Disability Inventory7,8 (FDI) are frequently used, they were originally not 

designed for daily report of pain-related disability in youth. Often limitations in activities 
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are related to “overall health” or do not contain subscales concerning different domains 

in activity, which makes it difficult to gain a more detailed insight in the impact of chronic 

musculoskeletal pain on the daily life. 

The aims of the present study were to establish: (1) the factorial structure, (2) the construct 

validity, (3) the internal consistency of the CALI21-C after translation in the Dutch language 

(DCALI). 

Methods

Participants and procedures

Data was collected at the Department of Rehabilitation Medicine at Maastricht University 

Medical Center between January 2013 and July 2014. In total 94 adolescents with chronic 

musculoskeletal pain visiting the department of rehabilitation medicine were invited to 

participate. After initial intake by a consultant in rehabilitation medicine, the adolescents 

were invited to complete a digital screening set of self-report questionnaires. For the purpose 

of the validation study, the translated DCALI was added to the screening questionnaires. The 

aim of the intake is to gain insight in the level of functioning and the impact of pain on the 

adolescent’s life and to identify facilitating and disabling factors for changing the current 

situation with pain. The adolescents received a link enclosed in an email with a personal 

login code, allowing the participants to complete the questionnaire at home. 

For eligibility, chronic musculoskeletal pain was defined as having musculoskeletal pain 

complaints with a duration over 3 months. Furthermore, no specific somatic (rheumatic, 

neurological and orthopaedic) conditions could be diagnosed as the cause or severity of 

the current pain complaints. The Medical Ethical Committee University Maastricht approved 

of the study (NL41712.068.12/METC12-3-052) and the consent procedure. Participants 

consented for the use of the data for scientific research.

Measures

Pain-related disability The CALI21-C is a measure to assess functional disability due to 

chronic pain in school-age adolescents. The original measure demonstrates sound psycho-

metric properties.5,6 The original English version of the CALI21-C consists of 21 items 

capturing seven concepts, which should encounter the broad range of age-appropriate 

activities of school-aged children. Each item is scored over the previous 4 weeks, rating 

the difficulty in participating in each activity on a five-point Likert scale, ranging from 0 “not 
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difficult” to 4 “extremely difficult”. Total score ranges from 0 to 84 where higher scores 

indicate greater activity limitation or more impairment due to pain.  

In the original version two subscales were found, “Routine” (five items, α=0.73) and “Active” 

(eight items, α=0.93). The routine subscale indicates difficulties with basic activities of 

daily living and learning tasks like “Going to school” or “Reading”. The active subscale 

includes more vigorous physical activities, which require higher levels of functional ability 

like “Sports” and “Riding a bike or scooter”. The CALI21-C showed a high level of internal 

consistency (α=0.95) and revealed relationships with measures of pain intensity and 

depressive symptoms (moderate correlation, r ranged between 0.42–0.58). Confirming the 

hypothesis that the CALI21-C would be moderately related to measures of pain symptoms, 

anxiety and depression.5,6  

Translation procedure

The CALI21-C was originally an English questionnaire. A Dutch version was systemati-

cally produced by a translation process. A first translator translated the questionnaire in 

Dutch. Then a native English speaker translated this Dutch version back into the English 

language. After comparison of the English translation and original English questionnaire 

the final Dutch translation was accepted by the authors. Translation of the CALI21-C into 

a Dutch version was not part of this study.

Comparator measures

Activity Limitations The Functional Disability Inventory (FDI) is a self-report inventory for 

adolescents and measures activity limitations by 15 items over four domains, school, 

home, recreation and social interactions.9 The items are rated on a five-point Likert scale 

ranging from 0 “no trouble” to 4 “impossible” where higher total scores indicate greater 

amount of activity limitations. The FDI was designed to be applicable to a broad range of 

diseases and varying levels of severity of activity limitations. The original FDI was validated 

in children with abdominal pain at an American University Medical Centre and showed a 

high internal consistency (α ranging from 0.86–0.91) with moderate-to-high test-retest 

reliability (0.74).9 Furthermore, the FDI is also found to be a significant predictor of pain, 

school-related disability somatic and depressive symptoms.9 Although the Dutch version 

of the FDI is a frequent used questionnaire, any cross-cultural validation has not yet been 

performed.7–9

Depressive symptoms Depressive symptoms were measured by the Dutch version of 

the Child Depression Inventory (CDI).10–12 The CDI is a self-report inventory that assesses 
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symptoms of depression in children and adolescents aged 7–18 years. It contains 27 

items on five subscales respectively negative mood, interpersonal problems, ineffective-

ness, anhedonia and negative self-esteem, representing depressive symptoms. Respond-

ents are asked to choose one description out of three that best fits how they have been 

feeling over the past 2 weeks. Descriptions to choose from are “I do most things well”, 

“I do most things wrong” and “I do everything wrong” scored on a scale from 0 to 2 with 

total CDI scores ranging from 0 to 54. Higher scores indicate higher levels of depressive 

symptoms. Timbremont et al.11 found the CDI to have a high internal consistency α=0.85 

in a nonclinical and α=0.86 in a clinical sample. The original English CDI subscales have 

shown good-to-fair internal consistency, negative mood α=0.62, interpersonal problems α=0.59, ineffectiveness α=0.63, anhedonia α=0.66 and negative self-esteem α=0.6810. 

Reliable and valid norms for its utility as a screening instrument for depression in both 

clinical and nonclinical youths are available in the Dutch version.10,13

Pain intensity

Pain intensity was measured by a 10 cm Visual Analogue Scale ranging from “no pain” 

to “the worst pain I can imagine”. The average score of three VAS scales measuring the 

current level of pain, the worst pain in the past week and the least pain in the past week. 

Pain severity measured by VAS has good reliability and validity among individuals as young 

as 9 years.14,15 

Data analysis

Data analysis was performed using SPSS version 23.0 (IBM Corp, Armonk, NY). The digital 

set of questionnaires alerted adolescents in case of unanswered questions. Missing items 

were not replaced. 

Analysis of factor structure and internal consistency After translation the CALI21-C was 

approached as a “new” instrument. Exploratory factors analysis was conducted to inves-

tigate latent constructs within the broader domain of activity.16 All 21 items of the DCALI 

were investigated for normality of the scoring distribution. Inter-item correlations were 

calculated to investigate for a lack of correlation and multicollinearity (inter-item correla-

tion 0.2<r<0.9) in the correlation matrix.17 In case of high inter-item correlations on the 

correlation matrix (r>0.75) the underlying constructs were discussed between the authors. 

If it was concluded that underlying constructs were similar one of the items was excluded. 

Corrected item-total correlations for all DCALI items were calculated. Principal axis factoring 

is used as extraction method. Assessment of the number of factors was examined by the 
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Kaiser’s criterion18 (the eigenvalue represents the amount of variation explained by a factor) 

and interpretation of the Scree plot. The original CALI21-C consisted of two factors, which 

the authors expected to be similar in the translated version. A 1-, 2- and 3-factor structure 

on meaningfulness of the factors was investigated. Items with one factor loading >0.4 and 

a loading <0.4 on other factors were directly included.19 Items loading <0.4 were individu-

ally assessed on clinical relevance. If an item loaded on multiple factors the classification 

of the item to a certain factor was based on the relation of the underlying construct of 

the item with the construct of the factor. Factor structure was established by the use of 

oblique promax rotation as the subscales were known to correlate in the original CALI21-C.6 

Sampling adequacy and internal consistency were evaluated by Kaiser-Meyer-Olkin and 

Cronbach’s α. Values of Cronbach’s α between 0.70 and 0.95 are considered good.20

Conceptual framework and hypotheses for evaluation of construct validity

To assess construct validity, the scores of the DCALI were correlated with scores of theo-

retically more or less related measures, being the FDI,7,8 pain intensity measured by a 

VAS15 and the CDI.13 Escorpizo et al.21 has described pain, in adults, as a musculoskeletal 

condition and classified musculoskeletal-related disability as complex and multifaceted. 

Musculoskeletal-related disability is spread over the different horizontal domains of the 

ICF and can be influenced by contextual factors. Within the ICF model the authors have 

situated pain-related disability primarily in the activity and participation domain and have 

linked it to both the ‘‘body structures and functioning’’ (BSF) domain, for pain intensity, and 

the contextual domain, to encompass the feeling of being disabled due to pain. Functional 

disability (FDI) is a construct closely to pain-related disability and situated in the same 

domain, however it differs from the broader construct of pain-related disability which also 

includes the feeling of pain, situated in the BSF domain, and encompasses the percep-

tion of disability, situated in the contextual domain. In validation studies, the FDI has been 

found to have positive but moderate correlations with pain and somatic and depressive 

symptoms, where higher levels of disability are often seen associated with somatic and 

depressive symptoms.9 In line with previous research it is hypothesized that higher levels of 

functional disability correlate highly positive (0.7<r≤0.9) with higher levels of pain-related 

disability.5,6 Pain intensity (VAS), anxiety and depression (CDI) are known to be associated 

with higher levels of disability in physical fitness, psychological- and social functioning 

in children.22,23 However, these constructs belong to the BSF contextual domain and not 

to the activity and participation domain in which pain-related disability is situated. The 

authors think that pain intensity, anxiety and depression can as described by Escorpizo 

et al.21 influence pain-related disability but this association has not yet been established 
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in adolescents. Therefore, it is hypothesized that DCALI total and subscale scores have 

weak-to-low positive correlations (0<r<0.5) with VAS and CDI. All hypothesized strengths 

and directions of the correlations are expressed in Table 2.1. 

Table 2.1. Hypothesized strengths of correlations between DCALI-C and construct variables

Pain intensity CDI FDI 
FDI 
physical activity

FDI 
daily activities

DCALI total 0<r<0.5 0<r<0.5 0.7≤r<0.9
DCALI active 0<r<0.5 0<r<0.5 0.7≤r<0.9
DCALI routine 0<r<0.5 0<r<0.5 0.7≤r<0.9

The theoretical construct definitions and the strength of the hypothesized correlations are 

based on the original validation study.5 In the original study, the two subscales were found 

and showed to be correlated with each other (r=0.44). It is expected that in the DCALI has a 

similar two factor structure with the two subscales correlating moderately with each other.

Analysis of construct validity 

To assess construct validity, based on formulated hypotheses, correlations between DCALI 

and the other measurements were calculated. Based on the distribution of the item scores, 

Spearman correlation coefficients were compared to the hypothesis as stated in Table 2.2. 

Construct validity was determined with >75% of the hypotheses confirmed.20

Results

Clinical characteristics

Sociodemographic and pain-related characteristics of the participants are presented in Table 

2.2. Twenty participants were excluded from the analysis, because they completed none of 

the questionnaires in the digital set of questionnaires. Scores of seventy-four participants, 

(66 girls) with a mean age of 16 years completed the digital set of questionnaires and were 

included in the analysis. All participants had chronic musculoskeletal pain in varying body 

parts, in 51% of the participants the pain started between 1 and 5 years ago. Table 2.3 

reports on the average scores on all four measurements used in this study.

Factor structure

Normality within the scoring of the DCALI items was assumed after eyeballing of the data 

investigating skewness (range -1.12 to 2.96) and kurtosis (range -1.39 to 8.47). An overview 
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Table 2.2. Clinical characteristics

Characteristics

Age (mean, SD, range) 16 (3), 11–21 
Gender (N, % female) 66 (89%)
Educational level (N, %)

Elementary school 5 (9.5%)
Lower general secondary education 10 (13.5%)
Higher general secondary education 16 (21.6%)
Pre university education 15 (20.3%)
Vocational education 12 (16.2%)
University of applied sciences 6 (8.1%)
University 1 (1.4%)

Current school participation (N, %) 67 (90.5%)
School absences in the past year (N, %)

0–14 days 30 (40.5 %)
15–30 days 14 (18.9%)
1–3 months 15 (20.3%)
>3 months 13 (17.6%)

Missing 2 (2.7%)

Pain related characteristics

Onset of current pain complaints (N, %)
<3 months ago 2 (2.8%)
3–6 months ago 4 (5.4%)
6–12 months ago 15 (20.3%)
1–5 years ago 38 (51.4%)
<5 years ago 9 (12.2%)
Missing 6 (8.1%)

Type of pain problem
Generalized pain problem / Fibromyalgia / hypermobility syndrome 24 (32.4%)
Complex Regional Pain Syndrome 7 (9.5%)
Chronic back pain / Whiplash 18 (24.3%)
Pain in upper extremities 5 (6.8%)
Pain in lower extremities 14 (18.9%)
Undefi ned 5 (6.8%)

Signifi cant other person with chronic pain complaints (N, %) 23 (31.1%)

of the item scoring is shown in Supplementary Table S2.1. Items 3, 8, 12, 16 and 17 didn’t 

use the entire range of the answering scale. On average, 31% (8–85%) of the participants 

scored in the lowest answering category of the Likert scale. Cumulatively, 50% of the 

participants scored on the lowest two answering categories, meaning that they either had 

no difficulties or little difficulties with the type of activities and participation in the items. 

The highest answering category was answered on average 15% (0–46%).
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The correlation matrix was investigated for correlations <0.2 and >0.9 with item-total 

correlations ranged between -0.02 and 0.83. Inter-item correlations above 0.75 are 

shown in Table 2.4 and were discussed by the authors. Item correlations between item 

2 “Gym” and 5 “Sports” and between 5 and 14 “Running” considered to have overlap as 

sport is a broader construct. The authors considered that both “Gym” and “Running” are 

adding clinical relevant information on the type of activity and participation. The constructs 

of items 7 “Playing with friends” and 12 “Doing things with friends” are similar but the 

authors consider them to differ between primary school aged children (item 7) and older 

children (item 12). Item 1 “Going to school” and item 21 “Being up all day (without a nap 

or rest)” seemed similar in the DCALI, it is suggested to rephrase item 21 into “Spending 

the day without a nap”. Because of their clinical relevance these items were kept within 

the analysis. Item 11 “After school practices” was eliminated from the sample based on 

collinearity with item 12 and 13 “Going to clubs/church activities” and the limited informa-

tion in relation to the other items. Many inter-item correlations were <0.2, but all items 

correlated with at least 1 other item.24 

The remaining 20 translated items were entered in the exploratory factor analysis using 

an extraction method of principal axis factoring with a promax rotation. Results are shown 

in Table 2.5. Kaiser-Meyer-Olkin measure was (0.82) and Bartlett’s Test24 was significant 

(p<0.001). The Cattel’s Elbow criterion identified a two-factor structure explained 50% of 

the variance. Four items (item 10, 16, 17 and 19) had loadings <0.4 and were therefore not 

included in the analysis. This resulted in a 16-item Dutch version of the DCALI, containing 

10 items in Factor-1, which could be labeled as “Active” subscale and 6 in Factor-2, which 

could be labeled as “Routine” subscale. 

Table 2.3. Descriptive statistics of all study variables

Total N=74

Mean SD Range

DCALI-C, (0–80) 28 13 2–55
DCALI-C Active, (0–50) 20 9 0–37
DCALI-C Routine, (0–30) 8 5 0–18
FDI, (0–75) 22 10 2–44
FDI Physical Activities, (0–40) 14 6 1–27
FDI Daily Activities, (0–35) 8 5 0–19
CDI, (0–54) 10 6 1–29
Pain Intensity, (0–100) 54 26 0–100
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Table 2.4. Multicollinearity in inter-item correlations.

Items Dutch English Pearson
Item 
eliminated Construct

1 Naar school gaan Going to 
school

0.752 - Item 21 should be rephrased. 

21 De hele dag op 
school zijn (zonder 
een dutje te doen 
of te rusten)

Being up 
all day 
(without a 
nap or rest)

2 Gymnastiek Gym 0.757 - Both items contain sports, in 
Dutch “gym” means sports 
activities in primary school 
whereas “sporten” is mainly 
focused on sporting activities 
not related to school.

5 Sporten Sports

5 Sporten Sports 0.767 - “Hardlopen” is considered 
both a sporting activity as 
well as a motoric movement. 

14 Hardlopen Running

7 Met vrienden 
spelen/omgaan

Playing with 
friends

0.847 - Both items focus on doing 
things with friends although 
“spelen met vrienden/
omgaan” related more to 
primary school aged children 
and “dingen doen met 
vrienden” to older children.

12 Dingen doen met 
vrienden

Doing 
things with 
friends

11 Naschoolse 
activiteiten

After school 
practices

0.753 11 Both items focus on time 
spent after school. Item 12 is 
providing more information.12 Dingen doen met 

vrienden
Doing 
things with 
friends

11 Naschoolse 
activiteiten

After school 
practices

0.770 11 Both items focus on time 
spent after school. Item 13 is 
providing more information.13 Naar clubjes/

verenigingen gaan
Going to 
clubs/ 
church 
activities

Internal consistency was calculated, resulting in a Cronbach’s α of 0.91 for the total scale 

(16 items), Cronbach’s α of 0.90 for Factor 1 and Cronbach’s α of 0.80 for Factor 2. 
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Hypotheses testing for construct validity

All comparator measurements were positively correlated with higher levels of pain-related 

disability. The calculated correlations in hypothesis testing were presented in Table 2.6. As 

hypothesized, highest positive correlations were found between total and subscale scores 

of the DCALI and the closest construct within the same ICF domain, activity limitations 

measured by the FDI. As hypothesized the DCALI total score correlated highly with total 

activity limitations (FDI; r=0.85). The DCALI active subscale correlated highly with the 

physical activity subscale of the FDI (r=0.83) and the DCALI routine subscale correlated 

highly with the daily activities subscale of the FDI (r=0.82) as hypothesized. 

Moderate positive correlations between anxiety and depression (CDI) and pain-related 

disability total scale and subscales were found to be low, DCALI total score; r=0.34, p<0.01, 

DCALI Routine; r=0.39, p<0.01 and DCALI Active; r=0.26, p<0.05. Correlations between 

pain intensity and pain-related disability total and subscales were low to moderate, DCALI 

total score; r=0.45, p<0.01, DCALI Routine; r=0.39, p<0.01 and DCALI Active; r=0.26, 

p<0.05). Subscales of the DCALI were correlated 0.55 as hypothesized.

Table 2.6. Construct validity, Spearman correlations between DCALI and construct variables

1. 
DCALI

2. 
DCALI 
active

3.
DCALI 
routine

4. 
CDI

5. 
Pain 
intensity

6. 
FDI

7. 
FDI 
physical 
activity

8. 
FDI 
daily 
activities

1. DCALI - 0.93* 0.80* 0.34* 0.45* 0.85* 0.78* 0.72*
2. DCALI Active - 0.55* 0.26** 0.45* 0.79* 0.83* 0.53*
3. DCALI Routine - 0.39* 0.33* 0.68* 0.45* 0.82*

4. CDI - -.08* 0.36* 0.24** 0.45*
5. Pain intensity - 0.50* 0.48* 0.42*
6. FDI - 0.91* 0.83*
7. FDI Physical Activity - 0.55*
8. FDI Daily Activities -

DCALI-C, total score on the Child Activity and Limitation Interview; DCALI-C Active, subscale score on the 
Activity domain of the Child Activity and Limitations Interview; DCALI-C Routine, subscale score on the 
Routine domain of the Child Activity and Limitation Interview; CDI, total score on the Child Depression 
Inventory; Pain Intensity, average rating of pain at this moment, worst pain in the past week and least pain 
in the last week measured on a 10cm visual analogue scale: FDI, total score on the Functional Disability 
Inventory, FDI Physical Activity, subscale score on the Physical Activities domain of the Functional Disability 
Inventory; FDI Daily Activities, subscale score on the Daily Activities of the Functional Disability Inventory. 
Bold values show the confi rmed hypothesis.
** p<0.05 (two-tailed).
* p<0.01 (two-tailed).
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Discussion

To enable the use of the CALI21-C in Dutch-speaking adolescents with chronic musculoskel-

etal pain, the internal consistency and aspects of construct validity of the Dutch translation 

of the CALI21-C were evaluated. Exploratory factor analysis showed a two-factor structure 

in the Dutch version of the CALI21-C. Good internal consistency, Cronbach’s α>0.80, was 

found in the total scale (16 items) and both in the active subscale (10 items) and routine 

subscale (6 items) of the DCALI.20 With all nine hypotheses confirmed in hypotheses testing 

construct validity was evaluated as excellent.20 Relationships turned out as hypothesized 

with the Routine subscale having slightly stronger correlation with anxiety and depression 

symptoms then the Active subscale. Based on consistent psychometric properties, the DCALI 

is advised in measurement of pain-related disability in adolescents with chronic pain that 

were treated in rehabilitation care in the Netherlands.

These findings are in line with the results in the original validation of the CALI21-C.5 The 

Dutch version of the CALI21-C resulted after the exploratory factor analysis in a 16-item 

two-factor structure with an Active subscale of 10 items and a Routine subscale of 6 

items. These factor loadings slightly differ from the original child version, which consisted 

of 13 items with 8 items in the Active subscale and a Routine subscale of 5 items. Item 6 

“Doing a hobby”, item 12 “Doing things with friends” and item 13 “Going to clubs/church 

activities” were added to the Active subscale and item 9 “Housework or chores” and item 

20 “Being up all day” loaded in the Routine subscale while it was loaded in the Active 

subscale in the original version. Item 16 “Eating regular meals” did not load in both factors 

while it was loaded in the Routine factor in the original version whereas item 21 “Being 

up all day without a nap or rest” did load on the Routine subscale where it was not loaded 

on any factor in the original version.

Labelling the two factors similar as in the original version seemed legitimate considering 

that the majority of the items in both Active and Routine subscale met up to the original 

definitions, respectively physically vigorous activities and routine activities of daily living. Our 

sample included adolescents with chronic musculoskeletal pain from an academic medical 

centre with chronic musculoskeletal pain on different body parts. The original sample also 

included paediatric pain patients with headaches and abdominal pain. Furthermore, the 

majority of our sample chronic musculoskeletal pain patients was female (86%), as similar 

to the Dutch population. In contrast to the original sample were only 58% was female. 
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Both subscales as well as the total scale of the DCALI had a high internal consistency, 

with all a Chronbach’s α<0.80. The small difference in the internal consistency of both 

subscales and the total scale might be explained by the reduction of items in the DCALI. 

It is important to note that within this study there are some limitations. It was chosen to 

approach the translated DCALI as a “new” measurement tool and therefore exploratory 

factor analysis was performed to determine the factor structure. The high Kaiser-Meyer-Olkin 

measure provided foundation to perform factor analysis but due to the limited sample size 

of only 74 participants a confirmatory factor analysis was not performed.17 Furthermore, 

the scoring by the five-point Likert scale of the DCALI was assumed be a continuous 

variable. Therefor we used a factor analysis method for continuous data although the data 

was found to be moderately skewed. Moreover, item 1, 2, 5, 7, 14 and 21 were kept in the 

analysis despite inter-item correlations >0.75. Although the authors discussed these items 

for similar underlying constructs interpretations of all translated items were not tested in 

the target population. 

Scores on both subscales provide insight in the severity of the pain-related disability in 

both daily routine activities as well as more physical vigorous activities. Clinicians could 

also use the DCALI to provide more tailored care specific to a domain with disability. 

 Next step in the validation of the DCALI is to asses other parts of the methodological quality 

of measurement instruments.25 Besides reproducing the results of the EFA by a confirmatory 

analysis in other populations with chronic pain like recurrent abdominal pain or disease-

related pain. Moreover, evaluating the face- and content validity would be valuable. Testing 

the interpretation of the items of the DCALI by the target population increases the useful-

ness in daily practice by clinicians. This might also provide an explanation for the items 

that changed subscale with the original CALI21-C. Furthermore, it is valuable to assess 

test-retest reliability and the sensitivity to changes of treatment or interventions to enable 

the measurement to be used as an evaluation in changed levels of activity limitations in 

research or as a response to treatment. 

Conclusion

The Dutch version of the Child Activity and Limitation Interview demonstrated good internal 

consistency and aspects of construct validity in a sample of Dutch-speaking school-aged 

adolescents seeking help for chronic musculoskeletal pain who are comparable to the 

study sample. Therefor the DCALI can be used in adolescents with chronic musculoskeletal 
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pain comparable to this study sample to assess the presence and severity of pain-related 

disability in both daily routine activities and more physically vigorous activities in school-

aged children and adolescents with chronic musculoskeletal pain complaints. 
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Ab
st

ra
ct The purpose of this study was to study the association between the presence 

of generalized joint hypermobility (GJH) and anxiety within a non-clinical high 

performing group of adolescents and young adults. Second, to study the impact 

of GJH and/or anxiety on physical and psychosocial functioning, 168 adolescents 

and young adults (mean (SD) age 20 (2.9)) were screened. Joint (hyper)mobility, 

anxiety, and physical and psychosocial functioning were measured. In 48.8% of all 

high performing adolescents and young adults, GJH was present, whereas 60% had 

symptoms of anxiety. Linear models controlled for confounders showed that adoles-

cents and young adults with GJH and anxiety had decreased workload (ß(95%CI) 

-0.43(-0.8 to -0.08), p-value 0.02), increased fatigue (ß(95%CI) 12.97(6.3–19.5), 

p-value <0.01), and a higher level of pain catastrophizing (ß(95%CI) 4.5(0.5–8.6), 

p-value 0.03). Adolescents and young adults with only anxiety had increased fatigue 

(ß(95%CI) 11(4.9–19.5). In adolescents and young adults with GJH alone, no impact 

on physical and psychosocial functioning was found. Adolescents and young adults 

with the combination of GJH and anxiety were significantly more impaired, showing 

decreased physical and psychosocial functioning with decreased workload, increased 

fatigue, and pain catastrophizing. Presence of GJH alone had no negative impact on 

physical and psychosocial functioning. This study confirms the association between 

GJH and anxiety, but especially emphasizes the disabling role of anxiety. Screening 

for anxiety is relevant in adolescents and young adults with GJH and might influence 

tailored interventions.



Joint hypermobility and anxiety in adolescents

51

3

Introduction 

Generalized joint hypermobility (GJH) is characterized by the ability to move beyond the 

“normal” limits of range of motion in multiple joints. GJH is not necessarily synonymous 

with complaints and could also be helpful to excel, for example, in sports like rhythmic 

gymnastics or dance, where GJH is highly prevalent.1,2 The pressure to perform in elite 

sports can be overwhelming with a possible increase in risk of injury and psychological 

overload.3 When GJH, as a non-symptomatic condition, is accompanied by chronic muscu-

loskeletal pain and soft tissue injury, GJH is referred to as Joint Hypermobility Syndrome 

(JHS).4 JHS shows similarities with the hypermobile type of Ehlers–Danlos syndrome (EDS-

HT).5 EDS-HT is described based on major criteria as GJH and skin involvement and minor 

criteria as chronic pain, recurrent dislocations, and a positive family history.6 A revision of 

the clinical criteria of EDS in 2017 clarifies the diversity within hypermobility.7 In EDS-HT, 

soft tissue frailty was added and is now referred to as hypermobile EDS (hEDS). The term 

Hypermobility Spectrum Disorder (G-HSD) is currently used for JHS and former EDS-HT 

patients who do not fulfill the new criteria (hEDS).7

There have been minimal studies pertaining to disease progression in GJH, h-EDS, and 

HSD, with the available studies primarily addressing physical functioning.8,9 In the disease 

progression of hEDS/HSD from childhood, adolescence, and adulthood roughly three phases 

are proposed based on cross-sectional observations by Castori et al.10 The first phase, in 

childhood and adolescence, is dominated by an excessive amplification of tissue laxity and 

increased joint flexibility, while in adulthood phases, two and three describe next to physical 

factors like GJH, and psychosocial complaints like pain avoidance, anxiety, and depression. 

Phases two and three seem to have an increasing impact on quality of life accompanied 

by physical deconditioning and limited joint mobility.10 However, this theory has not been 

verified yet. Current models in the GJH literature describe an association between GJH 

and anxiety but do not differentiate individuals with both GJH and anxiety from those with 

GJH alone.9,11 The association between GJH and anxiety and the impact on physical func-

tioning in healthy adolescents and young adults has not been studied in detail, whereas 

adolescents and young adults, in this specific lifespan, might be even more vulnerable 

for anxiety related disability, based on fear of negative evaluation or social phobias.12 The 

impact might best be studied in a population in which hypermobility is highly prevalent 

with 57%, such as in young high performing dancers.1,2 Hypermobility is common in high 

performance dancers because it is perceived as a sign of talent.13 
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Our objective is to study the impact of GJH and anxiety on physical and psychosocial 

functioning within a non-clinical group of high performing adolescents and young adults. 

Materials and methods

Two cohorts of first year students of a dance academy were screened on musculoskeletal 

complaints, and physical and psychosocial functioning a week before the start of their 

education in August 2015 and 2016. All students were enrolled after they successfully 

completed the regular selection and audition procedure. Students were eligible for inclusion 

when (1) no orthopedic, cardiopulmonary, rheumatological, or neurological conditions 

or disorders influencing physical performance were present, and (2) they were able to 

understand the questionnaires and to adhere to the protocol. 

From all participants, written informed consent was obtained. To create an open and safe 

environment, the screening took place outside the dance academy in the outpatient clinic of a 

university medical center without presence of staff of the dance academy. The outcomes were 

shared individually with the student without informing the dance academy, in order to secure 

the privacy. The study was approved by the Medical Ethical Committee of the Amsterdam 

University Medical Center (reference numbers W15_093#15.0110 and W16_237#16.277). 

Physiotherapy students performed the functional testing as assessors after having received 

intensive training. For three weeks, training of standardized operating procedures was 

performed by expert researchers with broad experience in screening GJH, and measure-

ments were analyzed for inter-rater reliability. The expert researchers remained present 

during the measurements. In between, while resting, the questionnaires were filled in. 

Demographic and body characteristics

Data regarding age, gender, medication use, and injury history were obtained. Body char-

acteristics such as standing height (cm), measured with a wall mounted stadiometer, and 

weight (kg), measured by a scale both measured without shoes and heavy clothing (rounded 

to the nearest centimeter and 0.1 kg) were collected, and BMI was calculated (kg/m2).

Physical functioning

Participants were asked if they suffered from a present injury or an injury in the past two 

weeks, which body part was affected, if it was traumatic, the duration, and if this was 

a recurrent injury. An injury was defined as “any physical complaint that enables you to 

participate in dance activities”.14
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Joint (hyper)mobility The Beighton score (BS) to measure the presence of local and gener-

alized joint (hyper)mobility was performed as the first assessment of the measurement 

set not allowing the participants to have a warming-up phase. The BS consists of five 

clinical bilateral maneuvers of the little finger, thumb, elbow, and knee, each side scoring 

1 point, and the spine also scoring 1 point, resulting in a total score of 9 points. Generalized 

joint hypermobility (GJH) was determined by a Beighton score ≥5, as described by Juul-

Kristensen et al. The Beighton score is a validated instrument to measure hypermobility in 

adolescents and adults with an acceptable inter-rater reliability.15

Muscle strength was measured by a hand-held dynamometer (Citec, Groningen, The Neth-

erlands) according to a standardized protocol16 and expressed in Newtons. Total muscle 

strength was presented as a composite score of strength tests in the ankle dorsal flexors, 

knee extensors, hip flexors, shoulder abductors, elbow flexors, and handgrip. The break 

method was conducted in the hip flexors, ankle dorsal flexors, elbow flexors, and the 

shoulder abductors. Regarding grip strength and muscle strength of the knee extensors, 

the make method was used.16,17 Measurements were performed bilaterally three times, 

whereas the highest value of both sides was summed up and divided by two to create a 

mean muscle strength per muscle group. Values were compared to the reference’s values of 

adolescents.16 The reliability of hand-held dynamometry in children, adolescents, and adults 

has been established with test–retest correlation coefficients ranging from 0.74 to 0.99.16

Workload was measured by the steep ramp test (SRT) and performed at a protocolled 

electronically braked cycle ergometer (Lode Corival CPet; Lode B.V. Groningen, the Neth-

erlands). After three-minutes of warming-up at 25 Watt (W), the ramp protocol18 applied 

20 W/10 s resistance, and the participant was instructed to maintain a pedaling frequency 

of 60 to 80 revolutions per minute (rpm). Peak performance was defined as the point at 

which despite strong verbal encouragement, the pedaling frequency dropped below 60 

rpm. The maximum wattage was normalized for weight and expressed as W/kg. The SRT 

is a reliable and valid exercise test in adolescents and adults.18,19 

Psychosocial functioning and pain intensity

Anxiety and Depression were measured by the Hospital Anxiety and Depression Scale 

(HADS).20 The self-reported questionnaire consists of two subscales (anxiety and depres-

sion), each consisting of 7 items rated on a 4-point Likert scale from 0 to 3, with higher 

scores indicating higher levels of anxiety or depressive state. A subscale score equal or 

above 8 in the general population is an indicator of symptoms of anxiety or symptoms of 

depression.20 Subscales showed good internal consistency (HADS anxiety Chronbach’s 
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α=0.83 (0.68–0.93); HADS depression (Chronbach’s α=0.82 (0.67–0.90)) and good 

concurrent validity20 in somatic (mostly cancer), psychiatric, primary care patients, and 

the general population, including both adults and adolescents.

Fatigue was quantified by the Checklist Individual Strength (CIS20),21,22 a self-reported 

questionnaire consisting of 20 items rated on a 7-point Likert scale ranging from 1 to 7 

with higher scores indicating higher levels of fatigue. Known cut-off for severe fatigue is 

a total score equal or above 40.21 The CIS20 has a good internal consistency of the total 

scale (Chronbach’s α=0.90) and good validity in multiple groups.23 

Pain coping was defined by both pain catastrophizing, measured by the Pain Catastrophizing 

Scale (PCS),24 and vigilance, measured by the Pain Vigilance and Awareness Questionnaire 

(PVAQ).25 The PCS asks the participants to reflect on past painful experiences and to indicate 

the degree to which they experienced each of 13 thoughts or feelings when experiencing 

pain. The self-reported questionnaire consists of 13 items rated on a 5-point Likert scale 

with higher scores indicating higher levels of catastrophizing. The PCS comprises subscales 

for rumination (4 items), magnification (3 items), and helplessness (6 items). The PVAQ 

measures the participant’s attention to pain itself and changes in pain. The self-reported 

questionnaire consists of 16 items, which are rated on a 6-point Likert scale with higher 

scores indicating higher levels of attention. Both the PCS and the PVAQ showed good 

internal consistency of the total scores (Chronbach’s α=0.95 for PCS, Chronbach’s α=0.94 

for PVAQ).24,25

Data analysis

Distribution of the data was checked, and if normality was confirmed by Kolmogorov–

Smirnov mean, standard deviations and range were presented, whereas skewed data 

were presented as median (50th percentile) and interquartile range (25th and 75th 

percentile), and nominal data was presented as number and percentage. Data of the two 

cohorts (2015 and 2016) were combined, since an independent t-test, Mann Whitney-U, 

or the chi-square test for every variable showed no significant differences in demographic 

variables. Descriptive statistics stratified for gender were used to present the clinical 

characteristics and physical and psychosocial functioning. To study the impact of GJH and 

anxiety on physical functioning, either separately or in combination, four subgroups were 

constructed: (1) adolescents and young adults without GJH and anxiety (no anxiety/no 

GJH), (2) adolescents and young adults with GJH alone (GJH), (3) adolescents and young 

adults with anxiety alone (anxiety), and (4) adolescents and young adults with increased 

presence of both GJH and anxiety (GJH and anxiety). Univariate analysis was performed by 
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comparing outcomes of physical and psychosocial parameters of adolescents and young 

adults without anxiety and without GJH and the other three groups. A Bonferroni test was 

used for multiple testing with a significance level of 1.67%. Differences between groups 

were expressed as mean difference (MD). 

Linear regression was performed to study the impact of GJH and anxiety on physical and 

psychosocial functioning. Dependent variables consisted of physical factor workload, 

muscle strength, and psychosocial factors such as fatigue, pain coping, and vigilance. 

The four subgroups, adolescents and young adults with GJH, adolescents and young 

adults with anxiety, and adolescents and young adults with GJH and anxiety, were used as 

independent variables. As potential confounders, age, gender, and BMI were introduced. 

Data are expressed as regression coefficients, 95% confidence intervals, and r-square.

Results

All 170 participants from the cohorts 2015 and 2016 were invited to participate. Two 

students declined to participate, and consequently 168 participants were included (Table 

3.1). GJH was present in 82 (48.8%) participants with higher prevalence in females than 

males (respectively 56.7% and 35.9%, p<0.01). In total, 16.7% participants suffered from 

an injury at the time of the screening. Sixty one percent of all participants (68.3% in female 

and 46.8% in male) showed symptoms of anxiety.

Table 3.2 shows univariate analysis of psychosocial and physical functioning in adolescents 

and young adults without GJH and anxiety compared to the scores of adolescents and 

young adults with GJH or anxiety or both GJH and anxiety. Adolescents and young adults 

with GJH scored comparable on physical and psychosocial factors to their peers without 

GJH and without anxiety.

Univariate analysis showed that adolescents and young adults with GJH and anxiety had 

significant higher scores on fatigue (MD(SE) 11(3.0); p-value <0.01), catastrophizing 

(MD(SE) 5(1.9); p-value 0.01), lower muscle strength (mean difference (MD(SE) -268(57.6); 

p-value <0.01), and workload (MD(SE) -0.5(0.17); p-value <0.01) than adolescents and 

young adults without GJH and anxiety. Adolescents and young adults with anxiety alone 

had significant higher scores on fatigue (MD(SE) 10(3.0); p-value <0.01).

Linear regression models can be found in Figure 3.1a–e with a R2 ranging from 0.05 to 

0.73, indicating that a low to relatively high proportion of the variance was explained by 

the variables.
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Linear regression models of psychological factors adjusted for age, gender, and BMI 

showed that adolescents and young adults with GJH and anxiety had increased scores 

of fatigue (ß(95%CI) 12.97(6.3–19.5); p-value <0.01) and pain catastrophizing (ß(95%CI) 

4.5(0.5–8.6); p-value 0.03). Adolescents and young adults with anxiety alone also had 

increased levels of fatigue (ß(95%CI) 11.0(4.9–19.5); p-value <0.01), while adolescents 

and young adults with only GJH had no increased risk. Vigilance was associated with age 

Figure 3.1. Linear regression models of physical and psychological factors adjusted for age, gender and 
BMI. (a) Workload (W/kg). Linear regression of factors associated with workload, adjusted for age, gender 
and BMI. (b) Muscle strength (N). Linear regression of factors associated with muscle strength, adjusted 
for age, gender and BMI. (c) Fatigue (points). Linear regression of factors associated with fatigue, adjusted 
for age, gender and BMI. (d) Pain catastrophizing (points). Linear regression of factors associated with 
pain catastrophizing, adjusted for age, gender and BMI. (e) Vigilance (points). Linear regression of factors 
associated with vigilance, adjusted for age, gender and BMI.

d

e
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(ß(95%CI) 0.78(0.2–1.1); p-value 0.01) and BMI (ß(95%CI) -0.83(-1.6 to -0.1); p-value 

0.03). Adolescents and young adults with either anxiety or GJH had no increased risk of 

maladaptive coping or vigilance.

Linear regression analyses regarding physical functioning after adjustment for age, gender, 

and BMI showed that adolescents and young adults with GJH and anxiety had a significantly 

decreased workload (ß(95%CI) -0.43(-0.8–0.08); p-value 0.02) (Figure 3.1). Adolescents 

and young adults with only GJH had no increased risk. After adjustment, GJH and anxiety, 

separately or combined, was not associated with muscle strength.

Discussion

Adolescents and young adults with the combination of GJH and anxiety had decreased 

workload and experienced more fatigue and pain catastrophizing. GJH alone did not impede 

adolescents and young adults in their physical and psychosocial functioning.

Current models in the GJH literature11 describe an association between GJH and anxiety 

but do not differentiate individuals with both GJH and anxiety from those with only GJH. Our 

results show that the overall workload was high, representing the physical capacities of our 

sample as compared to the general population.26 However, remarkably, within this group, 

differences existed; a decreased workload was found in adolescents and young adults with 

both GJH and anxiety compared to their peers without GJH and anxiety. Circumstances in this 

phase directly before the start of their new education can be perceived as highly demanding, 

especially by those vulnerable to anxiety related problems. Challenging expectations about 

their physical performance (potentially especially as perceived important by themselves) 

can trigger a negative impact of pre-existent psychosocial factors, such as uncertainty, 

anxiety, or fear. Presence of fear (f.e. fear of failure, fear of injury) and psychological stress 

in these high performers can induce fear avoidance behavior, which may have influenced 

maximal performance of individuals with GJH and anxiety. Performance avoidance goals 

were also observed by Lench et al. in participants with high trait anxiety,27 and a recent 

review on hypermobile adolescents and young adults proposed that vulnerability to anxiety 

might cause avoidance behavior as a coping strategy to avoid injury and complaints.9 In 

addition, GJH is highly prevalent in the general child population and considered common 

during growth.28 Some adolescents develop primarily musculoskeletal complaints, and 

GJH is associated with functional disability.29 The adolescents and young adults with GJH 

and anxiety in our sample did not experience disability; however, they were not able to 

perform physically equally to reference values.
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Furthermore, the presence of increased experience of fatigue, anxiety, and pain catastro-

phizing in adolescents and young adults with GJH and anxiety compared to adolescents 

and young adults with anxiety alone who only showed increased experience of fatigue, 

could suggest that they might already have been struggling to keep up. This suggestion is 

supported by the literature with different types of anxiety disorders in adolescents showing 

that somatic symptoms are associated with anxiety severity and impairment in life.30,31

Within GJH and hEDS/HSD studies, the primary focuses are often on physical symptoms 

in order to explain physical functioning. Remarkably, we found in our study sample a 

high percentage of symptoms of anxiety that seems to impact physical functioning even 

more. The present study has several limitations. First, the external validity of our results: 

We included a sample of high performers (pre-professional dancers) due to their known 

high prevalence of GJH. They were selected on a high-performance level of physical 

and psychosocial functioning but have not started their education. Literature regarding 

Dutch high performers from the Netherlands Olympic Committee, Netherlands Sports 

Confederation describe a high incidence of symptoms of anxiety of 57%, comparable to 

the prevalence in our sample.32

It is tempting to relate anxiety to the risk of injury these adolescents and young adults 

might have. In the literature, this well-known concept is referred to as pain related fear 

and is frequently described in pain populations. The (interpersonal) fear avoidance model is 

expressing that fear could result in a vicious circle of a psychological trait causing avoidance 

and eventually could lead to de-conditioning.33 Our findings also show that participants with 

anxiety but no hypermobility do have an increased level of fatigue but no pain catastrophizing 

nor decreased physical functioning. This suggests that the anxiety seems to contribute to a 

psychological component of fatigue but without restraints for physical capacity and coping 

in adolescents and young adults without hypermobility. Moreover, our sample is currently 

starting a professional dance education program, and therefore avoidance or disuse seems 

not evident within our sample at this specific timepoint based on their choice to participate 

in an educational program at a dance academy. However, it is possible that participants 

with GJH and anxiety did show avoidance within our measurements.

Secondly, the cross-sectional design and the specific timing of the measurement does not 

allow us to draw any conclusions about future dysfunction or potential drop-out. Follow up 

of these adolescents and young adults seems recommended.

Thirdly, all participants were healthy adolescents and young adults and, so far, successfully 

completed their audition and are waiting to start their education. Most of the individuals 
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with GJH mentioned within the screening that they were aware of their joint hypermobility, 

but none of the subjects was diagnosed with an anxiety disorder by a psychologist or 

psychiatrist. In our sample, the HADS was used to indicate an anxious state in a group of 

high performers in circumstances that can be perceived as high demanding and thereby 

stress provoking. These situations are normal to this population; however, the HADS is 

designed to indicate an anxious state, not to diagnose a psychiatric disorder.34

For external validation of our results, it is recommended to study the level of functioning in 

subjects with GJH alone compared to those with GJH and anxiety. To our knowledge, this has 

not yet been performed in healthy participants nor in participants with a clinical condition.

GJH and anxiety is found to decrease workload, increase levels of fatigue, and enhance 

pain catastrophizing. However, our results emphasize the importance of longitudinal studies 

to test whether the combined presence of GJH and anxiety could be used as a predictor 

for a dysfunctional trajectory or disease progression. Based on our result, we recommend 

that screening for anxiety is relevant in adolescents and young adults with GJH in high 

performers as well as in adolescents and young adults with G-HSD and h-EDS, since this 

might influence tailored interventions.

Conclusions

Adolescents and young adults with the combination of GJH and anxiety were significantly 

impaired, showing decreased physical and psychosocial functioning with decreased 

workload, increased fatigue, and pain catastrophizing. The presence of GJH alone had no 

negative impact on physical and psychosocial functioning. This study confirms the associa-

tion between GJH and anxiety. Screening for anxiety is relevant in adolescents and young 

adults with GJH and might influence tailored interventions.
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Ab
st

ra
ct Young professional dancers find themselves in a demanding environment. GJH within 

dancers is often seen as aesthetically beneficial and a sign of talent but was found 

to be potentially disabling. Moreover, high-performing adolescents and young adults 

(HPAA), in this specific lifespan, might be even more vulnerable to anxiety-related 

disability. Therefore, we examined the development of the association between the 

presence of Generalized Joint Hypermobility (GJH) and anxiety within HPAA with a 

one-year follow-up. In 52.3% of the HPAA, anxiety did not change significantly over 

time, whereas GJH was present in 28.7%. Fatigue increased significantly in all HPAA 

at one year follow-up (respectively, females MD (SD) 18(19), p<0.001 and males MD 

(SD) 9(19), p<0.05). A significantly lower odds ratio (ß(95%CI) 0.4(0.2–0.9); p-value 

0.039) for participating in the second assessment was present in HPAA with GJH 

and anxiety with a 55% dropout rate after one year. This confirms the segregation 

between GJH combined with anxiety and GJH alone. The fatigue levels of all HPAA 

increased significantly over time to a serious risk for sick leave and work disability. 

This study confirms the association between GJH and anxiety but especially empha-

sizes the disabling role of anxiety. Screening for anxiety is relevant in HPAA with GJH 

and might influence tailored interventions.
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Introduction 

Young professional dancers find themselves in a highly demanding environment. As 

their future sporting career and life are determined by their current performance, these 

high-performing adolescents and young adults (HPAA) often complete extensive training 

hours.1–3 With expectations and demands placed on the individuals by choreographers, 

teachers, parents, or themselves,4,5 the pressure to perform in elite sports can be over-

whelming, with a possible increase in the risk of injury and psychological overload.6,7 

Research within dance is primarily focused on causes of high injury risk. Self-reported 

seasonal prevalence of injury ranges from 40% (time-loss) to 92% (all health problems 

depending on the definition of injury).8–10 However, two reviews that discuss the possible 

causes of injury point out that the methodological quality of the included studies is often 

lacking.11,12 Factors identified with risk of injury include both physical and psychosocial 

factors. One of these physical factors is Generalized Joint Hypermobility (GJH), which is 

highly prevalent with 57% of young high-performing dancers.13–15 Although this factor 

was found to be potentially disabling, GJH is within the dance community often seen as 

aesthetically beneficial and a sign of talent. Dance requires complex movements that often 

extend the normal range of joint movement. GJH can be helpful to excel in sports such 

as rhythmic gymnastics or dance but can also be accompanied by complaints. Patients 

with Joint Hypermobility Syndrome (JHS) or Ehlers Danlos syndrome hypermobility type 

(EDS-HT) show similar complaints such as chronic musculoskeletal pain end soft tissue 

injury but differ in others, such as skin involvement, positive family history, and recurrent 

dislocations.16,17 The diversity within joint hypermobility is presented in the revision of the 

clinical criteria of EDS in 2017. Soft tissue frailty was added and is now referred to as 

hypermobile EDS (hEDS). For former EDS-HT patients who do not fulfill the new criteria 

and JHS patients, the term Hypermobility Spectrum Disorder (G-HSD) is currently used. In 

GJH, h-EDS, and HSD, disease progression has been barely studied over time and primarily 

addresses physical functioning.18,19

The GJH literature does not segregate individuals with GJH from individuals with both GJH 

and anxiety, although they underline the association between the two, anxiety and GJH.19,20 

Psychosocial complaints within the disease progression are proposed from adulthood based 

on cross-sectional observations by Castori et al.21

Recently, we found in a cross-sectional study that HPAA, a group of young professional 

dancers with the combination of GJH and anxiety, were showing significantly decreased 

physical and psychosocial functioning, illustrated by a decreased workload, increased 
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fatigue, and pain catastrophizing.22 In a cross-sectional study, we confirmed the associa-

tion between GJH and anxiety but especially emphasized the disabling role of anxiety. The 

presence of GJH alone had no negative impact on physical and psychosocial functioning.22 

High-performing adolescents and young adults in this specific lifespan might be even more 

vulnerable for anxiety-related disability based on fear of negative evaluation.23

The objective of our study is to examine the changes over time of impact of GJH and anxiety 

on physical and psychosocial functioning with a one-year follow-up within a non-clinical 

group of high-performing adolescents and young adults.

Materials and methods

The HPAA underwent a baseline measurement (T0) at the start of their education at a Dance 

Academy and a follow-up measurement exactly one year later (T1). This was performed 

the week before their educational program started. Students were eligible for inclusion 

when (a) no orthopedic, cardiopulmonary, rheumatological, or neurological problems 

influencing physical performance were present, and (b) they were able to understand the 

questionnaires and to adhere to the protocols. The measurements were performed by a 

team independent of the Dance Academy. Individual feedback on their performance was 

reported back directly to each student.

Data regarding (loss to) follow-up were collected for HPAA not participating in the follow-up 

measurement. Possible reasons for loss to follow-up were: (I) unable to participate due 

to training or logistic problems, (II) unwilling to participate, (III) proceeded their study at a 

different dance academy or participated in a guest program, and (IV) dropped out based 

on their performance or due to injury.

The studies were approved by the Medical Ethical Committee (reference numbers 

W15_093#15.0110 and W16_237#16.277), and written informed consent of all HPAA 

was obtained.

Procedures

After having received intensive training in the standardized operating procedures during 

three weeks by expert researchers with broad experience in screening GJH, physiotherapy 

students performed the functional testing as assessors, and their measurements were 

analyzed for inter-rater reliability. The assessors performed a specific measurement in 

both T0 and T1. The expert researchers (JdV, RE) supervised the measurements. The 
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screening performed at T1 was equal to the proceedings and measurements at the start 

of the study (T0). A detailed description of the measurements is described within the study 

of de Vries et al.22

In brief, measurements started with a visual analog scale combined with a Manikin to 

evaluate pain and questionnaires assessing injury history, fatigue, and general health status. 

HPAAs’ joint hypermobility was measured without a warm-up using the Beighton score 

following completion of questionnaires.24 Then body composition was measured, followed 

by muscle strength measurements using a hand-held dynamometer25 and the Steep Ramp 

test performed at a standardized protocolled electronically braked cycle ergometer.26 In 

between, questionnaires regarding psychosocial parameters of coping (by the Pain coping 

Scale and the Pain Vigilance and Awareness Questionnaire, PVAQ), anxiety, and depression 

(by the Hospital Anxiety and Depression Scale, HADS) were completed.27–29

Statistical analyses

The distribution of the data was checked and combined if normality was confirmed by 

a Shapiro–Wilk test and visual assessment. Data were presented as means, standard 

deviations, and ranges, whereas skewed data were presented as median (50th percentile) 

and range (25th and 75th percentile). Clinical characteristics were stratified for gender. 

Likewise, to the baseline study, the four subgroups based on GJH and anxiety were used 

within the analyses. Still, the classification of T0 was repeated at T1, and the results were 

compared to check for differences in classification with an intraclass correlation coefficient 

(absolute agreement). Afterward, differences in the baseline for physical and psychosocial 

parameters were compared between HPAA that participated in the follow-up and HPAA 

that did not (transferred students, dropped out, or were otherwise unable to participate 

at the measurements at T1). In order to study the impact of GJH and anxiety over time 

on those lost to follow-up, a log-linear regression was performed with the dependent 

variable participation in the second assessment (yes/no). The four subgroups were used 

as independent variables.

At T1, outcomes were compared between the reference group (HPAA without GJH and 

without anxiety) and the other three groups (based on the classification of T0) and to cut-offs 

from normative data (non-dancers). A Bonferroni test was used for multiple testing with a 

confidence level of 1.67%. Then, the four subgroups were tested on changes within each 

subgroup between T0 and T1 using a paired T-test or a Wilcoxon signed Rank test and 

presented as a mean difference (MD) with a standard deviation and a 95% confidence 

interval (95%CI).
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Results

In total, 101 of the 168 HPAA screened at baseline (T0) participated in the follow-up meas-

urements. Of the 46 HPAA that did not participate, 27 chose to proceed with their study at 

a different dance academy, 13 dropped out based on their performance, and 6 dropped out 

due to an injury. Twenty-two were unable to be present at the T1 measurement.

An overview at T1 with changes in physical and psychosocial parameters compared to 

T0 is presented in Table 4.1. GJH was present in 28.7% of all HPAA at T1 (33.3% of the 

females and 18.8% of the males). Anxiety did not change significantly over time and 

remained present in 52.3% of all HPAA (56.5% females and 43.8% males). Both male and 

female HPAA had a significant increase in total muscle strength (respectively, males MD 

(SD) 127 (169), p<0.001, females MD(SD) 55(213), p<0.001) and fatigue (respectively, 

males MD(SD) 9(19), p<0.05, females MD(SD) 18(19), p<0.001). Pain coping decreased 

significantly (respectively, males MD(SD) -5(9), p<0.05; females (MD)(SD) -4(8), p<0.001).

When comparing the subgroups at T0 and T1, there was an absolute agreement between 

the classification of GJH and anxiety at T0 and T1 was 54.7% (p<0.01).

We compared baseline characteristics of the HPAA who missed T1, dropped out, or 

transferred with the HPAA that were screened at T1. All HPAA that missed T1 had at T0 

significantly higher psychosocial scores on anxiety MD(SD) 2(1), p<0.01, and vigilance 

MD(SD) 8(3), p<0.01 than their peers that were screened at T1. At baseline, the dropouts 

showed only significantly increased fatigue scores MD(SD) 9(3), p<0.05 than HPAA that 

were still enrolled at T1. Transferred students weighted significantly less MD(SD) 4.2(2), 

p<0.05 and had significantly lower BMI MD(SD) 2.2(0.5), p<0.01 at baseline than HPAA 

that were still enrolled at T1.

In order to study the impact of GJH and anxiety, the outcomes of physical and psychosocial 

parameters of the reference group (HPAA without GJH and anxiety) were cross-sectionally 

compared to the other three groups. The group with GJH and the group with anxiety scored 

comparable on physical and psychosocial factors to their peers without GJH and anxiety.

HPAA with GJH and anxiety weighted significantly less (respectively, MD(SD) p-value 

8.6(2.9), p<0.05) and had less muscle strength (respectively, MD(SD) p-value 195(201), 

p<0.05) as the reference group but also had almost twice as many females (84.0%).

Within each subgroup, changes in scores (delta) between T0 and T1 were calculated and 

presented in Table 4.2.
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No GJH/no anxiety

HPAA without GJH and anxiety showed increased muscle strength and fatigue (respectively, 

MD(SD) p-value 118(128), p<0.01 and MD(IQR) p-value 16(-28–38), p<0.05) between T0 

and T1. All other physical and psychosocial parameters remained stable.

GJH

HPAA with GJH showed significantly decreased Beighton score (respectively, MD(IQR) 

p-value-2 (-3 to -1), p<0.05) and pain complaints (respectively, MD(SD) p-value 41(78), 

p<0.05), whereas fatigue increased (respectively, MD(IQR) p-value 25(16–35), p<0.05) 

between T0 and T1. All other physical and psychosocial parameters remained stable.

Anxiety

HPAA with anxiety had significantly increased scores of muscle strength and fatigue 

(respectively, MD(IQR) p-value 12(5–18), p<0.05 and MD(SD) p-value 109(144), p<0.01) 

between T0 and T1. All other physical and psychosocial parameters remained stable.

GJH and anxiety

HPAA with GJH and anxiety showed increased muscle strength (respectively, MD(SD) 

p-value 81(125), p<0.05), workload (respectively, MD(IQR) p-value 0.3(0–0.54), p<0.05) 

and fatigue (respectively, MD(IQR) p-value 12(5–20), p<0.05) between T0 and T1. All other 

physical and psychosocial parameters remained stable.

Lost to follow up

Loglinear regression analysis showed only within HPAA with GJH and anxiety a significantly 

lower odds ratio, respectively, ß(95%CI) p-value 0.4(0.2–0.9); p-value 0.039, on partici-

pating in the second assessment. Of all HPAA with GJH and anxiety measured at T0, 55% 

dropped out before their second year started.

The other groups, HPAA without GJH and anxiety, GJH, and anxiety, showed lower dropout 

rates of respectively, 34%, 29%, and 33%, with no significant odds on participating in the 

second assessment.



Chapter 4

76

Discussion

This follow-up study is the first to show the impact over time of GJH and anxiety in HPAA. 

Significantly more HPAA with the combination of GJH and anxiety at T0 were not seen at 

follow-up (T1). Of those HPAA that participated in T1 physical and psychosocial parameters 

were comparable to all HPAA, independent of the presence of GJH and/or anxiety. All HPAA 

had a significant increase in their level of fatigue between T0 and T1.

All HPAA that participated in the follow-up assessments showed that the presence of GJH 

and anxiety separately has no influence on their physical and psychosocial functioning.

However, a remarkable finding was the significantly higher loss to follow-up in the HPAA 

with both GJH and anxiety.22 This is supported by the low odds of participation in the second 

assessment for the group with GJH and anxiety. This finding seems in accordance with 

earlier findings in the literature stating that HPAA with GJH is struggling to keep up, possibly 

resulting in more injuries and decreased levels of physical functioning.13,30,31 However, these 

studies did not differentiate between individuals with GJH alone and individuals with the 

combination of GJH and anxiety.

In the present study, those with GJH alone had no increased risk of leaving the dance 

academy. The prevalence of anxiety in young athletes in the literature was only one-third of 

the prevalence we found using the same questionnaire. Known barriers to help-seeking for 

mental health in young athletes are described by Gulliver et al. and consist of not knowing 

about mental disorders or their symptoms, when to seek help, and being worried about 

what both the personal and sport environment around the high performer will think.32

It is important to mention that we conducted this research in a healthy, successful HPAA. 

All participants were informed about their scores, including the increased anxiety scores 

after the screening, in a personal report. Still, almost 80% that had anxiety at T0 remained 

anxious at T1, and HPAA with both GJH and anxiety decreased physical and psychosocial 

functioning at T0 compared to peers.22 It is unknown if they reached out for help or consulted 

a professional for their mental problems, or changed their training routines after T0.

The overall increased fatigue scores were unexpected because the moment of measurement 

was just before the start of the academic year, after a six-week summer break. Moreover, 

40% had a serious risk for sick leave and work disability at T1, again with a higher incidence 

in HPAA with GJH and anxiety. The demand for HPAA is high with general technical training 

and time spent to perfection the esthetic part of the performance. Dancers are found to 
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“dance through” their injuries and fatigue and value training and frequent repetition more 

than recovery time and rest.33 When there is a negative balance between recovery time and 

training, HPAA could suffer from non-functional overreaching or overtraining syndrome.34 

Symptoms of overtraining syndrome and non-functional overreaching are characterized by 

fatigue, performance decline, and mood disturbances which could be a reason for quitting.

The presence of generalized joint hypermobility and psychosocial problems has recently 

been studied by Meulenbroek et al.19 They stated that GJH seems to make individuals more 

vulnerable to injury and experience musculoskeletal pain more frequently. In addition, a 

vulnerability for heightened pain-related fear is proposed as an underlying mechanism 

explaining the relationship between GJH and disability. Thus far, the relation between anxiety 

and GJH or JHS/EDS has been mostly described within adults.20,35–38 This is in accordance 

with a theoretical model of disease progression by Castori et al.21,39 However, our study 

shows that not only in adults with GJH but already in adolescents and young adults with 

GJH, clinicians should be aware of the presence of anxiety.

This study has intrinsic limitations that need consideration. First, the T1 assessment took 

place right before the start of the second year at the dance academy. For HPAA that were 

not participating at T1, follow-up data were provided by the Dance academy. Students 

that missed the follow-up assessment but were eligible for starting did not share specific 

reasons for missing the assessment.

Dancers that chose to continue their dance education at a different dance academy did 

not share the underlying reasons or information if they continued at the same level or 

had to repeat the first year, for example. For these dancers that missed the assessment 

or continued elsewhere, it is not possible to draw any conclusions about their capacity to 

proceed with dance education. However, comparing the baseline characteristics of all loss 

to follow-up groups, it is shown that their physical functioning did not differ. The dancers 

that dropped out of the education might have been already struggling to keep up by having 

already increased fatigue levels at T0.

Secondly, we questioned the HPAA about their injury history and received treatment. Because 

this only concerned physical injuries and not their mental health, we do not have any 

information on whether they consulted a professional or adapted their routine in any way 

after receiving their personal report reflecting their scores of T0. Despite their awareness 

of their joint hypermobility, none mentioned a possible mental health issue. Therefore, it 

is unknown whether the high prevalence of anxiety is persistent due to not receiving help 

from professionals or not being effectively treated by professionals.
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This study provides a clear insight into the physical and psychosocial parameters of HPAA 

in the starting phase of their dance education. It underlines the importance of a broader 

baseline screening, including both physical as well as mental aspects of the dancer. 

Clinicians working with dancers should realize that the combination of GJH with anxiety 

increases the risk of leaving the dance academy after one year and the presence of only GJH 

is no liability. Therefore, caregivers and staff should be sensitive to the presence of anxiety 

in dancers. Additionally, dancers should be informed about the possible consequences of 

“pushing through” and have access to a safe environment to discuss their anxiety.

Conclusions

We studied high-performing adolescents and young adults (HPAA) and the changes over 

time of impact of Generalized Joint Hypermobility and anxiety on physical and psychoso-

cial functioning with one-year follow-up and found in 52.3% that anxiety did not change 

significantly over time, whereas GJH was present in 28.7%. Fatigue increased significantly 

in all HPAA at one-year follow-up. A significantly lower odds ratio for participating in the 

second assessment was present in HPAA with GJH and anxiety with a 55% dropout rate 

after one year. This confirms the segregation between GJH combined with anxiety or GJH 

alone. The fatigue levels of all HPAA increased significantly over time to a serious risk for 

sick leave and work disability. This study confirms the association between GJH and anxiety 

but especially emphasizes the disabling role of anxiety. Screening for anxiety is relevant 

in HPAA with GJH and might influence tailored interventions.
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Ab
st

ra
ct Objective: To present an overview of the existing knowledge of the presence of 

anxiety in individuals with generalized joint hypermobility (GJH) in different phases 

of their life. 

Data sources: Medline, PsychINFO, and Cochrane were searched from inception 

to late August 2024. 

Study selection: Observational studies that included participants aged >12 years 

with GJH without comorbidities and psychiatric conditions and provided any infor-

mation regarding fear or anxiety symptoms. 

Data extraction: Extracted data included study and population characteristics and 

data regarding anxiety and pain. 

Data synthesis: Of the 532 identified articles, 32 were included, with a total 

number of 12,116 subjects. Most studies (n=24) included adults aged >21 years. 

In total, 11 studies included a population with asymptomatic GJH, and 21 included 

a sample with symptomatic GJH. Findings on the presence of anxiety were similar 

in all life phases in individuals with symptomatic GJH whereas in individuals with 

asymptomatic GJH, people in earlier life phases tended to report less anxiety. Pain 

complaints were highly frequent in populations with symptomatic GJH. Increased 

levels of anxiety seemed to be related to higher levels of hypermobility. The highest 

levels of anxiety were found in individuals with symptomatic GJH followed by those 

with asymptomatic GJH, who showed slightly increased (but not significant) different 

levels of anxiety than their peers without GJH. 

Conclusions: Anxiety may be related to the different stages of the spectrum of GJH, 

in terms of severity. This review supports the need to screen for anxiety in individuals 

with GJH in all life phases independent of their complaints.
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Introduction 

Generalized joint hypermobility (GJH) involves excessive joint mobility. Prevalence ranges 

from 5–43%1,2 in adults and 2–55%3 in children and is influenced by factors such as sex, 

race, age, and assessment methods. In activities such as gymnastics and martial arts, GJH 

can be advantageous.4,5 However, some individuals with GJH may experience musculoskel-

etal issues or systematic symptoms disabling them in daily life. GJH without complaints 

is considered the initial stage of joint hypermobility, with Ehlers-Danlos Syndrome (EDS), 

a hereditary connective tissue disorder, on the far end.

EDS comprises a group of hereditary connective tissue disorders marked by GJH, skin hyper-

laxity, and tissue frailty affecting blood vessels, internal organs, joint and skin.6 The latest 

international classification in 20177 encompasses 13 subtypes. This revision accommodated 

newly discovered gene mutations and provided a comprehensive clinical classification for 

the hypermobile type of EDS (hEDS). Diagnosis of hEDS remains primarily clinical due to 

unclear genetic underpinnings. Diagnostic criteria include GJH, signs of tissue fragility (e.g. , 

mitral valve prolapse, mild skin hyperextensibility, pelvic floor prolapse, arachnodactyly), 

positive family history, and/ or mus culoskeletal symptoms (e.g., pain, dislocations, joint 

instability). Exclusion of other EDS types, connective tissue disorders, or conditions causing 

GJH is essential.7 When GJH is symptomatic but does not meet syndrome criteria, it is 

termed hypermobility spectrum disorder (HSD).8

Individuals with hEDS often experience reduced physical functioning in daily life.9-11 Common 

musculoskeletal pain in both HSD and hEDS can lead to disability, driven by pain-related 

fear and anxiety.9,12 Many attribute their decreased activity levels to pain, and fear of pain 

is particularly pronounced in those with chronic musculoskeletal issues.13-15 This fear can 

cause avoidance behaviors even in the absence of pain, creating a cycle of inactivity and 

disability, as described in the Fear-Avoidance Model.16-18 Misinterpreted pain signals can 

lead to fear and avoidance of activities that might worsen pain. The Fear-Avoidance Model 

has been adapted for HSD and hEDS, highlighting the added challenges of hypermobility, 

which increase injury risk and exacerbate this cycle.19

Anxiety is closely linked to quality of life across various populations. Reduced quality of 

life is a predictor of mental health issues, including anxiety disorders.20 Anxiety experi-

ences can differ by age; younger adults often feel shame or guilt, while older adults may 

experience fear.21
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During adolescence, anxiety and chronic pain become more prevalent.22 It is unclear if 

the effects of fear and anxiety in GJH change with age. Some articles suggest that while 

pain-related fear contributes to disability in adults with HSD, it may not affect younger 

individuals similarly.23,24 Recent research indicates that, in adolescents, chronic pain – not 

GJH – may be the primary driver of fear and disability.25

In the past decade, there has been increasing interest in understanding how anxiety 

impacts individuals with diverse types of GJH, with or without associated complaints, and 

across various stages of life. Therefore, the aim of this review is to present a systematic 

analysis of the current knowledge on the presence of anxiety and pain in individuals with 

GJH, considering variations across life stages.

Methods

Search strategy and selection process

For the structure of this study, the PRISMA statement for Reporting Systematic Reviews25 

was used based on the published literature. The search strategy was built around the 

DDO (domain, determinant, outcome) format with “domain” being any individual aged 

>12 years, “determinant” being the presence of GJH in any form, and “outcome” being 

any data regarding anxiety or fear. The full search strategy is included in the appendix.

A literature search was conducted in the electronic databases Medline, PsychINFO, and 

Cochrane from inception until late August 2024. The search was created by all authors 

and first designed in Medline (PubMed) whereafter it was adapted to run in PsychINFO 

(EBSCO) and Cochrane. Databases were searched for articles published in English by the 

search strategy (Supplemental Appendix S5.1 “Search strategy”, available online only at 

http://www.archives-pmr.org/).

The screening and selection process was performed through Covidencea and considered 3 

phases. First, duplicates were removed. Second, 2 reviewers (J.v.D. and E.R.) performed an 

initial screening using study titles and abstracts. Possible disagreements were settled by a 

third reviewer (M.G.). Third, after reading the full text of the articles, the final selection was 

made. Eligibility criteria were articles that included participants who were ≥12 years old 

with GJH without other comorbidities affecting their functional status, without psychiatric 

conditions, and provided any information regarding fear or anxiety symptoms. Articles 

that studied psychiatric conditions, did not use an observational study design, or were not 

published or available in English were excluded.
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Methodological qual ity

The integrity of the included studies was appraised critically using the critical appraisal 

tools of the Johanna Briggs Institute checklist for case-controlb and cross-sectionalb 

designs and the Critical Appraisal Skills Programme cohort studies checklist.26,c The tool 

was chosen accordingly to the research design. The Johanna Briggs Institute checklist for 

cross-sectional and case-control studies consisted of 8 and 10 items with answers of “yes”, 

“no”, and “unclear”, and the Critical Appraisal Skills Programme cohort study checklist 

consist of 12 items with responses of “yes”, “no”, and “can’t tell”. To create consistency, 

critical appraisal responses “unclear” and “can’t tell” were labeled as “unclear”. Appraisal 

items included setting, study population, procedure, measurement issues, and analysis. 

Appraisal was performed by the first author (J.v.D.) and the fifth author (S.R.).

Data extraction and analysis

Because of s ignificant heterogeneity of the selected studies in outcomes, diversity in the 

use of clinimetrics, and different cutoffs in assessing GJH, meta-analysis could not be 

performed. Data were analyzed descriptively. Descriptive characteristics (first author and 

year, study design, population, sex, age, main outcome of anxiety, and secondary outcome 

of pain) are described in a standardized summary of findings table. Data was collected 

by the first author (J.v.D.) and checked by the second author (E.R.). Age was categorized 

into 2 groups: adolescents and young adults were aged 12–21 years and adults aged >21 

years. Age boundaries were set according to Kaplan’s definition of life stage with early 

adolescents starting at 12 years of age.27

Results

A total of 32 articles met the inclusio n criteria and are included in this review.25,28-58 Figure 

5.1 describes the PRISMA flowchart of our literature search.

Figure 5.2 shows the methodological quality of the included studies. Apart from the mainly 

cross-sectional design, sometimes with a case-control format, most were well-performed 

and described. Most procedural unclarities were in studies that used a digital question-

naire and did not disclose how provided answers may have been influenced by parents or 

others related to the test subject. Strategies to deal with confounding factors were often 

not addressed.
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Reviews from databases/registers (n=10)   
  

  

Studies screened (n=394) 

Studies sought for retrieval (n=96) 

Studies assessed for eligibility (n=96)     

Duplicates removed (n=138)   

Studies not retrieved (n=0) 

Studies excluded (n=63)   
Language (n=5) 
No anxiety (n=2) 
Co-  (n=3) 
Wrong outcomes (n=13) 
Wrong comparator (n=2) 
Wrong study design (n=20) 

 (n=19) 

 

  Studies included in review (n=32)     

 

Studies from databases/registers (n=488) 
 

Studies retrieved from reviews (n=44)   

Total studies from databases/registers (n=532)   

Studies excluded (n=298) 

Figure 5.1. Flowchart of the identification of studies by databases.

The population characteristics of the studies are presented in Table 5.1. One study41 

included an only female sample; all other studies included both males and females. Eight 

studies25,28,41,52,54,55-57 included adolescents and young adults between 12 and 21 years of age. 

Of these 8, 5 articles28,41,52,54,56 included healthy participants with GJH without complaints, 

and 325,55,57 included patients with symptomatic GJH that were hEDS patients treated at a 

(university) medical center or a specialized hEDS clinic and an outpatient rehabilitation clinic. 
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Figure 5.2. Continued
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5

Twenty-two articles29-33,34-40,42,43-49,51,53 included adults >21 years of age. Most of these studies 

presented participants <50 years of age, and only 1 study included older adults with a 

mean age of 68.5 years.36 Six studies included a sample with asymptomatic GJH.33-36,42,43 

Fifteen studies29-32,37-40,44-49,51,53 included patients with symptomatic GJH diagnosed with 

HSD/(h)EDS, with 429,38,49,51 recruiting patients from a specialized EDS unit, and 4 including 

known hEDS/HSD patients with no information if those individuals were currently receiving 

any medical care. 

Two articles overlapped in age groups by including all adult patients with symptomatic 

GJH, hEDS >18 years.50,58 

Two determine the presence of GJH at the time of the study, 10 studies used the 

Beighton score,25,32,34,41-44,48,56,57 6 the Villefranche criteria,29,30,38,40,53,55 and 6 the Brighton 

criteria.28,30,32,35,38,53 Five included only officially registered EDS patients31,39,45-47 and 3 used 

the 5-part questionnaire.48,52,54 In 4 studies, EDS patients were diagnosed by a physician 

or seen at a special EDS clinic49,50,51,58 and 3 by the Hospital del Mar criteria.33,36,37

To assess anxiety and fear symptoms, the Anxiety Sensitivity Index,29,41 Beck Anxiety 

Inventory,54 Depression Anxiety Stress Scale,58 Fear Survey Schedule (FSS),34,52 Gener-

alized Anxiety Disorder Assessment,50,51 Hamilton Anxiety Rating Scale,32,43,53 Hospital 

Anxiety and Depression Scale,29,31,39,40,44-46,50,56 International Classification of Diseases, 

Tenth Revision anxiety,41 Modified Wolpe Fear Scale,35,36 Pediatric Anxiety Symptoms and 

Depressive symptoms short form scales,25,55 State-Trait Anxiety Inventory,33,35 and the 

Symptom Checklist-90-R42,49 were used. In addition to the generic questionnaires, fear/

anxiety-specific questionnaires were also used to assess kinesiophobia by the Tampa Scale 

of Kinesiophobia,29,30,38,48 social anxiety by the Liebowitz Social Anxiety Scale28,35,37 and the 

Social Phobia Inventory,54 fears by the Fear Survey Schedule,28,34,36,52 perceived harmfulness 

by the Photograph Series of Daily Activities − Youth,57 and pain catastrophizing by the Pain 

Catastrophizing scale (for adults and for children).25,29

In total, 16 studies also collected data regarding pain25,29-31,38,40,45-51,55-58 using the visual 

analog scale25,56,57 or the Numeric Pain Rating Scale,45,48 Graded Chronic Pain Status,58 the 

McGill questionnaire,50 the Multidimensional Pain Inventory,49,51 the Brief Pain Inventory,44,45 

or an inventory of pain complaints in frequency30,31,38,45-48,50,55 or use of medication as 

analgesics or opiates.40

Adolencents and adults with symptomatic GJH were diagnosed with either HSD25,37,43,48,57 

or hEDS29,31,39,40,44,45-47,50,51,55,58 with 4 studies30,38,49,53 including both HSD and hEDS criteria. 
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Within popualtions with symptomatich GJH, pain was highly frequent and often chronic, 

with mild to moderate intensity.39,44-47,49-51,55,58 Two studies that included samples of all 

types of EDS and found that pain did not differ between the types.49 However, 67.1% of 

adults patients with hEDS reported experiencing pain of severe to very severe intensity,29 

while in vascular EDS, adult patients presented no severe pain but only mild to moderate 

pain scores with an equal distribution of number of pain locations.45 Types of pain in hEDS 

patients were described as chronic back pain (78.8%), chronic arthralgias/joint pain (83.3% 

of 99%), chronic myalgias (85.7%), and recurrent headaches (76.3%).30,46

An overview of associations between anxiety and GJH is presented in Table 5.2. Overall, 

anxiety was associated with GJH in almost all studies.

The role of anxiety in adolescents and young adults with asymptomatic GJH

Anxiety scores in adolescents and young adults with GJH without complaints were increased 

compared to peers without GJH.28,41,54,56 Normal to mild social anxiety was present.28,41,54

 The number of items that were indicated as fearful and the severity of the experienced fear 

and anxiety was significantly increased in adolescents and young adults with asymptomatic 

GJH compared to their peers without GJH.52 High-performing adolescents with asympto-

matic GJH and anxiety had fewer physical abilities and more pain and fatigue complaints 

than their peers without GJH and/or anxiety.56 Pain was found to be significantly increased 

over time in high-performing adolescents with asymptomatic GJH without anxiety.56

Mild social anxiety was observed in undergraduate stude nts with GJH but no complaints.28 

Another study highlighted the disabling impact of asymptomatic GJH coupled with anxiety. 

Specifically, in high-performing adolescents, researchers compared the disability levels 

among groups: those with both asymptomatic GJH and anxiety, those with only asymp-

tomatic GJH, those with only anxiety, and those with neither GJH nor anxiety.56 The study 

revealed that high-performing individuals with asymptomatic GJH and anxiety exhibited 

reduced physical abilities and more complaints over time than their peers. Additionally, 

anxiety levels remained high and stable over time.56
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The role of anxiety in adolescents and young adults wit h symptomatic GJH

Adolescents with symptomatic GJH aged 12–18 years had a moderate level of anxiety, with 

12% of the patients scoring above the clinical cutoff59 for elevated anxiety.55

Two studies included patients with chronic musculoskeletal pain (CMP) with and without 

GJH and healthy adolescents with and without GJH.25,57 Elevated scores of perceived 

harmfulness in activities, as construct of pain-related fear, were experienced in adoles-

cents with CMP compared to healthy peers; however, these scores were independent of 

the presence of GJH.57 Also, the level of catastrophizing and pain intensity did not differ 

between adolescents with or without hypermobility and CMP.25,57

The role of anxiety in adults with asymptomatic GJH

Adults with asymptomatic GJH had higher anxiety scores42,43 and more specific anxiety as 

state, trait anxiety, social anxiety, and severity of fears than controls without asymptomatic 

GJH.33-36 Contradictory results were found on the frequency of fears in healthy adults with 

asymptomatic GJH compared to peers without asymptomatic GJH.34,35 Psychological distress 

including anxiety was significantly higher within adults with asymptomatic GJH compared 

to healthy controls but did not exceed the cutoff for pathological levels of psychological 

distress including anxiety.42

The role of anxiety in adults with symptomatic GJH

Adults with symptomatic GJH had increased overall scores of anxieties1,32,37,40,44,45-47,51,53 

and kinesiophobia.29,30,38,44,48 Psychological distress was increased but did not exceed 

pathological cutoffs.49 In populations with symptomatic GJH, the presence of anxiety 

and pain complaints were accompanied by other psychosocial complaints such as pain 

catastrophizing, somatosensory amplification, and decreased social functioning.29 Highly 

anxious hEDS patients scored significantly higher in pain catastrophizing and somatosensory 

amplification and lower in social functioning than those without high anxiety.29

Three studies that overlapped in age-groups by including all adult patients with sympto-

matic GJH, hEDS older than 18 years reported similar prevalences of anxiety39,50,58 as the 

symptomatic groups.
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Discussion

This systematic review studied the impact of anxiety/fear and pain in different types of GJH, 

in different life phases. With >60% of the included studies performed in the last decade, 

a growing interest has been shown in symptoms of anxiety/fear and pain in individuals 

with GJH.

The review showed that increased levels of anxiety seem to be related to the different stages 

in the spectrum of hypermobility, with more anxiety in individuals with symptomatic GJH 

compared to individuals with asymptomatic GJH and the general population. Although the 

levels of anxiety within adolescents and adults with asymptomatic GJH did not reach clinical 

levels, these scores were still significantly increased compared to those of the general 

population. Contradictory results were found on specific anxiety and fears in asymptomatic 

GJH, whereas increased scores of specific anxiety and fears were demonstrated in indi-

viduals with symptomatic GJH. Anxiety scores in clinical populations of individuals with 

symptomatic GJH seemed similar in different life phases. However, research in individuals 

with asymptomatic GJH tended to report fewer anxiety symptoms in earlier life phases.

In this review limited evidence was available regarding anxiety in adolescents with 

asymptomatic GJH, although in adolescents, anxiety is very common. About 28% of Dutch 

adolescents suffer from lifelong increased anxiety.59,60 Although college students may be 

more prone to mental disorders as they are exposed to many stressors, they often do not 

seek help but prefer to deal with those problems alone or with friends and relatives.61-63 

This preference to avoid mental support is also found in adolescents with chronic pain and 

GJH who tend to focus on the physical nature of their pain and even downplay their levels 

of psychological distress and anxiety themselves when seeking medical help.64 The limited 

focus in research on adolescents with asymptomatic GJH leaves a gap in understanding 

early psychological impacts.

The increased anxiety symptoms observed in adults with HSD and hEDS align with 

the anxiety seen in other chronic pain populations, including patients with rheumatoid 

arthritis.65-68 While anxiety in adults with HSD and hEDS has been frequently studied, 

research on adolescents and young adults with GJH remains predominantly focused on the 

biological and physical consequences of the condition.69,70 In contrast, other chronic pain 

populations recognize the role of psychosocial factors, such as anxiety and pain-related 

fear, in contributing to disability. This biopsychosocial approach acknowledges these 

factors as integral to understanding disability.16,65,66,68,71,72 Consequently, the evaluation of 

psychosocial factors is incorporated into the diagnostic process for these populations.73,74
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Research adopting a biopsychosocial approach is emerging, although it is still limited in this 

population.75,76 In this review, such an approach was only applied to HSD and hEDS patients 

in specialized rehabilitation settings, where it is common practice to treat populations with 

complex disabilities. Rehabilitation is often necessary for children and adolescents with 

impairments and functional limitations, significantly impacting their functioning and well-

being.77 The referral of patients with complex disabilities to this type of care, based on their 

level of disability, may explain the higher presence of psychosocial factors in these popula-

tions. Recently, a framework has been presented to distinguish those with hypermobility 

as a common physical trait from those with more serious complaints or even hEDS.78 In 

this framework, anxiety was not included as criteria but presented as a comorbidity factor 

in hypermobile children and adolescents and considered to be potentially distressing and 

disabling. If so, a different subtype in the framework is assigned.78 Although this seems to 

acknowledge the role of anxiety in GJH, this is only concerning anxiety disorders.78

The results of this review underline the importance of understanding the full scope of 

impairment from GJH. It urges screening for anxiety in all types of GJH and being aware 

of the threshold of reporting these symptoms in adolescents and young adults.

Simultaneously, this overview of studies also show that the level of evidence of the included 

studies can still be improved, with only 3 longitudinal studies and further studies with a 

cross-sectional design. Methodological quality of the included studies showed that strat-

egies in coping with confounding factors were often lacking, and descriptions of study 

procedures left room for improvement. Overall, the Beighton Score, as prescribed by the 

consensus statement of 2017, was the most used tool to determine GJH. Most studies 

examined adults and only a few studies focused on adolescents and young adults, especially 

within a clinical setting. Most of the included studies used generic questionnaires to explore 

anxiety symptoms. The variability in clinical measurements indicates that a standardized 

methodology for assessing anxiety in GJH populations has yet to be established. Although 

over half the studies also reported pain in addition to anxiety, only 1 studied pain in indi-

viduals with asymptomatic GJH.

Study limitations

There are some limitations that need to be considered. First, taxonomy was inconsistent 

even in studies published after the consensus statement of 2017.7 In the original studies, 

historical terms were used such as joint hypermobility syndrome, benign joint hypermobility 

syndrome, hEDS, EDS, HSD, and EDS-hypermobility type. Heterogeneity in definitions of 

GJH and, accordingly, in diagnostic criteria and anxiety assessment tools reduced compa-
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rability. To improve comparability, GJH was categorized into 2 groups: symptomatic and 

asymptomatic. Also, with most studies (n=27) having a cross-sectional design, associa-

tions between GJH and anxiety and pain do not establish causality. In 3 studies,31,49,50 

methodological quality was lacking; however, their findings were in line with the overall 

conclusions, and we decided to take their results into account as the intent of this review 

was to present the extent of the existing body of knowledge in the field of GJH and anxiety 

including all relevant studies. Due to the reliance in this review on cross-sectional studies, 

this review does not establish causality between GJH and anxiety. As a result, conclu-

sions on the disabling influence of anxiety over time need to be made with caution. More 

longitudinal studies are needed to explore causal relationships between GJH and anxiety. 

Focus on psychosocial factors in younger populations with asymptomatic GJH is required 

to develop targeted interventions.

Conclusions

Anxiety levels vary across the spectrum of GJH. Individuals with GJH with complaints 

exhibit higher anxiety levels than those with asymptomatic GJH and the general popula-

tion. While anxiety levels among adolescents and adults with asymptomatic GJH did not 

reach clinical levels, they are still significantly elevated compared to those of the general 

population. These findings underscore the importance of screening for anxiety in both 

symptomatic and asymptomatic individuals with GJH, across different age groups. Clinicians 

and support staff should be mindful of the barriers adolescents and young adults may face 

in expressing anxiety symptoms. Tailored treatment for symptomatic GJH should involve 

an interdisciplinary approach, focusing on both physical and psychosocial interventions.
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The data that support the findings of this study are available from the corresponding author, 

upon reasonable request.



Chapter 5

114

References

1. Birrell FN, Adebajo AO, Hazleman BL, Silman AJ. High prevalence of joint laxity in West Africans. Br J 
Rheumatol 1994;33:56–9.

2. Jessee EF, Owen DS, Sagar KB. The benign hypermobile joint syndrome. Arthritis Rheum 1980;23:1053–6.
3. Murray KJ. Hypermobility disorders in children and adolescents. Best Pract Res Clin Rheumatol 

2006;20:329–51.
4. Grahame R, Jenkins JM. Joint hypermobility−asset or liability? A study of joint mobility in ballet dancers. 

Ann Rheum Dis 1972;31:109–11.
5. McCormack M, Briggs J, Hakim A, Grahame R. Joint laxity and the benign joint hypermobility syndrome 

in student and professional ballet dancers. J Rheumatol 2004;31:173–8.
6. Grahame R. Ehlers-Danlos syndrome. S Afr Med J 2016;106:S45–6.
7. Malfait F, Francomano C, Byers P, et al. The 2017 international classification of the Ehlers-Danlos 

syndromes. Am J Med Genet C Semin Med Genet 2017;175:8–26.
8. Castori M, Tinkle B, Levy H, Grahame R, Malfait F, Hakim A. A framework for the classification of joint 

hypermobility and related conditions. Am J Med Genet C Semin Med Genet 2017;175:148–57.
9. Syx D, De Wandele I, Rombaut L, Malfait F. Hypermobility, the Ehlers-Danlos syndromes and chronic pain. 

Clin Exp Rheumatol 2017;35(Suppl 107):116–22.
10. Rombaut L, Malfait F, Cools A, De Paepe A, Calders P. Musculoskeletal complaints, physical activity and 

health-related quality of life among patients with the Ehlers-Danlos syndrome hypermobility type. Disabil 
Rehabil 2010;32:1339–45.

11. Juul-Kristensen B, Schmedling K, Rombaut L, Lund H, Engelbert RH. Measurement properties of clinical 
assessment methods for classifying generalized joint hypermobility—a systematic review. Am J Med 
Genet C Semin Med Genet 2017;175:116–47.

12. Kumar B, Lenert P. Joint hypermobility syndrome: recognizing a commonly overlooked cause of chronic 
pain. Am J Med 2017;130:640–7.

13. Baeza Velasco C, Bulbena Vilarrasa A. [The relationship between anxiety and joint hypermobility: literature 
review] [French]. Ann Méd-Psychol Rev Psychiatr 2010;168:263–7.

14. Garcia-Campayo J, Asso E, Alda M. Joint hypermobility and anxiety: the state of the art. Curr Psychiatry 
Rep 2011;13:18–25.

15. Palomo-Toucedo IC, Leon-Larios F, Reina-Bueno M, Vázquez-Bautista MD, Munuera-Martínez PV, 
Domínguez-Maldonado G. Psychosocial influence of Ehlers-Danlos syndrome in daily life of patients: a 
qualitative study. Int J Environ Res Public Health 2020;17:6425.

16. Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal pain: a state 
of the art. Pain 2000;85:317–32.

17. Crombez G, Eccleston C, Van Damme S, Vlaeyen JW, Karoly P. Fear-avoidance model of chronic pain. 
Clin J Pain 2012;28:475–83.

18. Leeuw M, Goossens ME, Linton SJ, Crombez G, Boersma K, Vlaeyen JW. The fear-avoidance model of 
musculoskeletal pain: current state of scientific evidence. J Behav Med 2007;30:77–94.

19. van Meulenbroek T, Huijnen IP, Simons LE, Conijn AE, Engelbert RH, Verbunt JA. Exploring the underlying 
mechanism of pain-related disability in hypermobile adolescents with chronic musculoskeletal pain. 
Scand J Pain 2020;21:22–31.

20. Hohls JK, König HH, Quirke E, Hajek A. Anxiety, depression and quality of life—a systematic review of 
evidence from longitudinal observational studies. Int J Environ Res Public Health 2021;18:12022.

21. Lawton MP, Kleban MH, Dean J. Affect and age: cross-sectional comparisons of structure and prevalence. 
Psychol Aging 1993;8:165–75.

22. King S, Chambers CT, Huguet A, et al. The epidemiology of chronic pain in children and adolescents 
revisited: a systematic review. Pain 2011;152:2729–38.

23. Castori M, Camerota F, Celletti C, et al. Natural history and manifestations of the hypermobility type 
Ehlers-Danlos syndrome: a pilot study on 21 patients. Am J Med Genet A 2010;152A:556–64.



Role of anxiety in individuals with GJH

115

5

24. Castori M, Morlino S, Celletti C, et al. Re-writing the natural history of pain and related symptoms in 
the joint hypermobility syndrome/Ehlers-Danlos syndrome, hypermobility type. Am J Med Genet A 
2013;161A:2989–3004.

25. van Meulenbroek T, Huijnen IP, Wiertz CM, Verbunt JA. Pain-related fear and its disabling impact in 
hypermobile adolescents with chronic musculoskeletal pain. J Orthop Sports Phys Ther 2017;47:775–81.

26. Barker TH, Stone JC, Sears K, et al. Revising the JBI quantitative critical appraisal tools to improve their 
applicability: an overview of methods and the development process. JBI Evid Synth 2023;21:478–93.

27. Kaplan PS. Adolescence. Boston: Wadsworth Publishing; 2003.
28. Baeza-Velasco C, Gely-Nargeot MC, Vilarrasa AB, Fenetrier C, Bravo JF. Association between psychopatho-

logical factors and joint hypermobility syndrome in a group of undergraduates from a French university. 
Int J Psychiatry Med 2011;41:187–201.

29. Baeza-Velasco C, Bourdon C, Montalescot L, et al. Low- and high-anxious hypermobile Ehlers-Danlos 
syndrome patients: comparison of psychosocial and health variables. Rheumatol Int 2018;38:871–8.

30. Bathen T, Bjørnødegård HångmannHao A, Hoff M, Øinaes Andersen L, Rand-Hendriksen S. Multidisciplinary 
treatment of disability in Ehlers-Danlos syn- drome hypermobility type/hypermobility syndrome: a pilot 
study using a combination of physical and cognitive-behavioral therapy on 12 women. Am J Med Genet 
A 2013;161A:3005–11.

31. 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.

32. Bulbena A, Duró JC, Porta M, et al. Anxiety disorders in the joint hypermobility syndrome. Psychiatry Res 
1993;46:59–68.

33. Bulbena A, Agulló A, Pailhez G, et al. Is joint hypermobility related to anxiety in a nonclinical population 
also? Psychosomatics 2004;45:432–7.

34. Bulbena A, Gago J, Sperry L, Bergé D. The relationship between frequency and intensity of fears and a 
collagen condition. Depress Anxiety 2006;23:412–7.

35. Bulbena A, Gago J, Pailhez G, Sperry L, Fullana MA, Vilarroya O. Joint hypermobility syndrome is a risk 
factor trait for anxiety disorders: a 15-year follow-up cohort study. Gen Hosp Psychiatry 2011;33:363–70.

36. Bulbena-Cabré A, Rojo C, Pailhez G, Buron Maso E, Martín-Lopez LM, Bulbena A. Joint hypermobility is 
also associated with anxiety disorders in the elderly population. Int J Geriatr Psychiatry 2018;33:e113–9.

37. Burón E, Bulbena A, Bulbena-Cabré A, Rosado SS, Pailhez G. Both anxiety and joint laxity determine the 
olfactory features in panic disorder. Psychiatry Res 2018;262:420–6.

38. Celletti C, Castori M, La Torre G, Camerota F. Evaluation of kinesiophobia and its correlations with pain 
and fatigue in joint hypermobility syndrome/Ehlers-Danlos Syndrome hypermobility type. Biomed Res 
Int 2013;2013:580460.

39. Chaleat-Valayer E, Amélie Z, Marie-Héléne B, et al. Therapeutic education program for patients with 
hypermobile Ehlers-Danlos syndrome: feasibility and satisfaction of the participants. Educ Ther Patient/
Ther Patient Educ 2019;11:10202.

40. De Wandele I, Calders P, Peersman W, et al. Autonomic symptom burden in the hypermobility type of 
Ehlers-Danlos syndrome: a comparative study with two other EDS types, fibromyalgia, and healthy 
controls. Semin Arthritis Rheum 2014;44:353–61.

41. Eccles JA, Quadt L, McCarthy H, et al. Variant connective tissue (joint hypermobility) and its relevance to 
depression and anxiety in adolescents: a cohort-based case-control study. BMJ Open 2022;12:e066130.

42. Ercolani M, Galvani M, Franchini C, Baracchini F, Chattat R. Benign joint hypermobility syndrome: 
psychological features and psychopathological symptoms in a sample pain-free at evaluation. Percept 
Mot Skills 2008;107:246–56.

43. Gurer G, Sendur F, Gultekin BK, Ozcan ME. The anxiety between individuals with and without joint hyper-
mobility. Eur J Psychiatry 2010;24:205–9.



Chapter 5

116

44. Hakimi A, Bergoin C, De Jesus A, et al. Multiple sustainable benefits of a rehabilitation program in 
therapeutic management of hypermobile Ehlers-Danlos syndrome: a prospective and controlled study 
at short- and medium-term. Arch Phys Med Rehabil 2023;104:2059–66.

45. Heidi J, Gry V, Lidal IB. Pain and fatigue in adults with Loeys-Dietz syndrome and vascular Ehlers-Danlos 
syndrome, a questionnaire-based study. Am J Med Genet A 2022;188:2605–16.

46. Johansen H, Velvin G, Fugl-Meyer K, Lidal IB. Adults with Loeys-Dietz syndrome and vascular Ehlers-Danlos 
syndrome: a cross-sectional study of life satisfaction. J Rehabil Med 2021;53:jrm00236.

47. Johansen H, Velvin G, Lidal I. Adults with Loeys-Dietz syndrome and vascular Ehlers-Danlos syndrome: 
a cross-sectional study of patient experiences with physical activity. Disabil Rehabil 2022;44:1968–75.

48. Liaghat B, Skou ST, Sondergaard J, Boyle E, Søgaard K, Juul-Kristensen B. Clinical characteristics of 
100 patients with hypermobility spectrum disorders and shoulder complaints with or without mechanical 
symptoms: a cross-sectional study. Arch Phys Med Rehabil 2022;103:1749–1757.e4.

49. Lumley MA, Jordan M, Rubenstein R, Tsipouras P, Evans MI. Psychosocial functioning in the Ehlers-Danlos 
syndrome. Am J Med Genet 1994;53:149–52.

50. Murray B, Yashar BM, Uhlmann WR, Clauw DJ, Petty EM. Ehlers-Danlos syndrome, hypermobility type: a 
characterization of the patients’ lived experience. Am J Med Genet A 2013;161A:2981–8.

51. Niermeyer M, Ball D, Green M, et al. Interoceptive attention regulation in Ehlers-Danlos syndromes: 
associations between pain and psychiatric symptom severity. Transl Behav Med 2021;11:1923–30.

52. Pailhez G, Rosado S, Bulbena Cabré A, Bulbena A. Joint hypermobility, fears, and chocolate consumption. 
J Nerv Ment Dis 2011;199:903–6.

53. Pasquini M, Celletti C, Berardelli I, et al. Unexpected association between joint hypermobility syndrome/
Ehlers-Danlos syndrome hypermobility type and obsessive-compulsive personality disorder. Rheumatol 
Int 2014;34:631–6.

54. Sanches SB, Osório FL, Louzada-Junior P, Moraes D, Crippa JA, Martín-Santos R. Association between 
joint hypermobility and anxiety in Brazilian university students: gender-related differences. J Psychosom 
Res 2014;77:558–61.

55. 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.

56. van Die-De Vries J, Verbunt J, Ramaekers S, Calders P, Engelbert R. Generalized joint hypermobility and 
anxiety are serious risk factors for dysfunctioning in dance students: a one-year follow-up study. Int J 
Environ Res Public Health 2022;19:2662.

57. van Meulenbroek T, Huijnen IP, Engelbert RH, Verbunt JA. Are chronic musculoskeletal pain and generalized 
joint hypermobility disabling contributors to physical functioning? Eur J Phys Rehabil Med 2021;57:747–57.

58. Willich L, Bohner L, Köppe J, Jackowski J, Hanisch M, Oelerich O. Prevalence and quality of temporo-
mandibular disorders, chronic pain and psychological distress in patients with classical and hypermobile 
Ehlers-Danlos syndrome: an exploratory study. Orphanet J Rare Dis 2023;18:294.

59. Irwin DE, Stucky B, Langer MM, et al. An item response analysis of the pediatric PROMIS anxiety and 
depressive symptoms scales. Qual Life Res 2010;19:595–607.

60. Ormel J, Raven D, Van Oort F, et al. Mental health in Dutch adolescents: a TRAILS report on prevalence, 
severity, age of onset, continuity and co-morbidity of DSM disorders. Psychol Med 2015;45:345–60.

61. Auerbach RP, Mortier P, Bruffaerts R, et al. WHO World Mental Health Surveys International College 
Student Project: prevalence and distribution of mental disorders. J Abnorm Psychol 2018;127:623–38.

62. Ebert DD, Mortier P, Kaehlke F, et al. Barriers of mental health treatment utilization among first-year 
college students: first cross-national results from the WHO World Mental Health International College 
Student Initiative. Int J Methods Psychiatr Res 2019;28:e1782.

63. Lipson SK, Zhou S, Abelson S, et al. Trends in college student mental health and help-seeking by race/
ethnicity: findings from the national healthy minds study, 2013-2021. J Affect Disord 2022;306:138–47.

64. Simons LE, Sieberg CB, Claar RL. Anxiety and impairment in a large sample of children and adolescents 
with chronic pain. Pain Res Manag 2012;17:93–7.



Role of anxiety in individuals with GJH

117

5

65. Meints SM, Edwards RR. Evaluating psychosocial contributions to chronic pain outcomes. Prog Neuro-
psychopharmacol Biol Psychiatry 2018;87:168–82.

66. Rogers AH, Farris SG. A Meta-analysis of the associations of elements of the fear-avoidance model of 
chronic pain with negative affect, depression, anxiety, pain-related disability and pain intensity. Eur J 
Pain 2022;26:1611–35.

67. Meade T, Joyce C, Perich T, Manolios N, Conaghan PG, Katz P. Prevalence, severity, and measures of 
anxiety in rheumatoid arthritis: a systematic review. Arthritis Care Res (Hoboken) 2024;76:171–80.

68. Covic T, Cumming SR, Pallant JF, et al. Depression and anxiety in patients with rheumatoid arthritis: 
prevalence rates based on a comparison of the Depression, Anxiety and Stress Scale (DASS) and the 
Hospital, Anxiety and Depression Scale (HADS). BMC Psychiatry 2012;12:6.

69. Reuter PR. Joint hypermobility and musculoskeletal injuries in a university-aged population. Phys Ther 
Sport 2021;49:123–8.

70. Liaghat B, Pedersen JR, Young JJ, Thorlund JB, Juul-Kristensen B, Juhl CB. Joint hypermobility in athletes 
is associated with shoulder injuries: a systematic review and meta-analysis. BMC Musculoskelet Disord 
2021;22:389.

71. Simons LE, Kaczynski KJ. The Fear Avoidance model of chronic pain: examination for pediatric applica-
tion. J Pain 2012;13:827–35.

72. Lwin MN, Serhal L, Holroyd C, Edwards CJ. Rheumatoid arthritis: the impact of mental health on disease: 
a narrative review. Rheumatol Ther 2020;7:457–71.

73. Hurkmans EJ, van der Giesen FJ, Bloo H, et al. Physiotherapy in rheumatoid arthritis: development of a 
practice guideline. Acta Reumatol Port 2011;36:146–58.

74. Barrey CY, Le Huec JC. French Society for Spine Surgery. Chronic low back pain: relevance of a new 
classification based on the injury pattern. Orthop Traumatol Surg Res 2019;105:339–46.

75. Blajwajs L, Williams J, Timmons W, Sproule J. Hypermobility prevalence, measurements, and outcomes in 
childhood, adolescence, and emerging adulthood: a systematic review. Rheumatol Int 2023;43:1423–44.

76. Kalisch L, Hamonet C, Bourdon C, Montalescot L, de Cazotte C, Baeza-Velasco C. Predictors of pain 
and mobility disability in the hypermobile Ehlers-Danlos syndrome. Disabil Rehabil 2020;42:3679–86.

77. Cieza A, Kamenov K, Sanchez MG, et al. Burden of disability in children and adolescents must be integrated 
into the global health agenda. BMJ 2021;372:n773.

78. Tofts LJ, Simmonds J, Schwartz SB, et al. Pediatric joint hyper-mobility: a diagnostic framework and 
narrative review. Orphanet J Rare Dis 2023;18:104.





Chapter 6
General discussion



Chapter 6

120

The overall aim of this dissertation is to gain better insight into the nature, prevalence and 

associations of Generalized Joint Hypermobility (GJH) and anxiety, and the impact on daily 

functioning, societal and sport participation in adolescents and young adults.

In the introduction of this dissertation we met Anne, a 17-years-old girl with Generalized 

Joint Hypermobility (GJH) with occasional pain complaints in joints and soft tissues. 

She was about to start her professional dance career at the Academy of Theatre and 

Dance (ATD). We wondered how Anne was guided and educated with her GJH during 

her professional dance training and if there were possible functional- and psychosocial 

consequences to consider. We also questioned if trainers around Anne from the local 

dance school to the staff and lecturers of the ATD have sufficient knowledge about GJH 

and its (dis)advantages or risks. And perhaps most importantly when does her GJH shifts 

from being beneficial and asymptomatic towards becoming a disability with functional 

and societal consequences?

Let’s first discuss Anne at the start of the educational program of the ATD, including her scores 

of the mandatory screening. Anne indicated that she sometimes suffers from pain in joints 

and soft tissues, rated average pain in the past 7 days 25 mm on a VAS scale (classified 

according to the domains of the International Classification of Function (ICF); body function) 

but without injury at that moment (ICF; body function). She was found to have Generalized 

Joint Hypermobility, rated 7/9 on a Beighton score with positive pink hyperextension both 

sides, positive thumb opposition left finger, positive elbow extension right arm, positive knee 

extension both sides, and positive score while bending forward in stance (ICF; body function). 

Muscle strength was within the normal range (ICF; body function) and workload was increased 

(ICF; body function). Anne screened positive on the presence of anxiety (HADS) (ICF; personal 
factors) and was found to have increased fatigue (CIS20) (ICF; body function, activities).

Despite her extra training efforts Anne experienced that her peers are as thin, strong and 

driven and as motivated as herself (ICF; personal factors). This slightly worries Anne. Her 

parents and friends are excited to see how well she will do in class (ICF; environmental 
factors). The extra training hours forced her to cancel several social activities with her 

friends (ICF; participation). 

Based on these findings Anne was regarded to have asymptomatic GJH with anxiety and 

personality traits like perfectionism. Although she mentioned to be frequently fatigued, 

she was about to start “fresh” at the ATD after the summer break and looked forward 

to starting her new study.
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Main fi ndings 

The main findings of this dissertation concern the role of anxiety in the development of 

symptoms and pain-related disability as well as societal participation in high-performing 

dancers (elite athletes) with asymptomatic GJH. 

To assess pain-related disability linked to GJH, a new validated measurement tool was 

required. In Chapter 2, we examined the psychometric properties of the Dutch version of 

the Child Activity and Limitations Interview (DCALI). This questionnaire assesses pain-

related disability in adolescents and possible outcomes of the impact of GJH and anxiety 

on daily life and societal participation. We found good internal consistency as well as 

excellent construct validity and therefor, the DCALI provides clinicians a valid tool for use 

in adolescents in Dutch rehabilitation care.

In Chapter 3 and 4, we first explored whether GJH and anxiety affected the physical- and 

psychosocial functioning in high-performing dancers. In this study with a cross-sectional 

design, we found that dancers with both GJH and anxiety experienced decreased physical 

and psychosocial functioning, reduced workload, increased fatigue and more pain catastro-

phizing compared to their peers. These findings were confirmed in a one-year follow-up study.

In Chapter 5, we investigated systematically whether our findings regarding the presence 

of GJH and anxiety were in line with findings in other studies regarding the hypermobility 

spectrum such as Hypermobile Spectrum Disorder (HSD) or hypermobile Ehlers-Danlos 

Syndrome (hEDS). Therefore, we reviewed the existing literature of the full spectrum of 

joint hypermobility from (asymptomatic) GJH to Hereditary Connective Tissue Disorder 

(HCTD) for the role of anxiety. We found that anxiety may be related to the spectrum of 

joint hypermobility, with populations with HSD and hEDS were found to have the highest 

levels of anxiety compared to other populations with asymptomatic GJH. 

Main fi ndings in perspective

GJH and pain-related disability

The relationship between Generalized Joint Hypermobility (GJH) and the presence of 

disability is particularly complex in children and adolescents. In case of symptomatic GJH, 

hEDS has clear criteria.1,2 However, symptomatic GJH that does not meet the criteria of 

hEDS, like HSD, may have a widespread and diverse symptom profile. Physical complaints in 

HSD are primarily reported in the musculoskeletal domain (young adults 95%, adolescents 

85% and children 75%).3 However, other physical signs including functional gastrointestinal 
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disorders, cardiovascular dysautonomia and other systemic involvement have been reported 

since.2 Psychological characteristics in HSD like anxiety, depression and eating disorders 

were reported in literature in young adults and adolescents in respectively 25% and 10%.3 

Given the wide-ranging impact on daily life and societal participation, it is important to 

understand how GJH-related complaints contribute to experienced disability.1,2,4 Therefore, 

clinicians need effective tools to evaluate their impact. Disability due to pain seems 

a relevant construct in GJH as the prevalence of pain in GJH is reported to be highly 

increased.2 Currently, there are only few instruments specifically designed to relate pain 

to experienced disability in this population, and moreover, none of these are available in 

Dutch. As a result, more generic measurement tools that include the construct of disability 

or combine disability with other components are commonly used, like Functional Disability 

Inventory (FDI) or the Pediatric Evaluation of Disability Inventory Computer Adaptive Test 

(PEDI-CAT), Pediatric Pain Disability Index and PROMIS Pain Interference Scale.5–8 They 

do assess the difficulties in activities and participation but do not relate the perceived 

disability to the pain of the individual. Therefore, in Chapter 2 we examined the psycho-

metric properties of the Dutch version of the Child Activity and Limitations Interview 

(DCALI). The CALI was originally developed to assess pain-related disability in adolescents.9 

Adolescents were asked about the activity limitations they experienced due to pain over 

the past four weeks. We found good internal consistency and excellent construct validity 

in a sample of adolescents with chronic pain, including adolescents with HSD and hEDS. 

This makes the DCALI suitable for use in adolescents in Dutch rehabilitation care.115 

With the DCALI’s ability to measure the impact of chronic pain on activity- and participation 

levels in GJH, it is crucial to consider also the psychological factors that may contribute 

to the level of disability. The DCALI connects to biomedical- and psychosocial factors and 

may indicate pain in relation to disability in daily life. Presence of pain-related disability in 

adolescents with GJH (as assessed by the DCALI) may signal the need to further identifying 

the role of psychological factors such as fear and anxiety. 

Pain-related fear

One of the identified triggers of pain-related disability is pain-related fear which can 

lead to altered movement patterns and eventually movement avoidance. The pathway 

of avoidance to disability is explained in the Fear Avoidance Model (FAM). This cognitive-

behavioral framework starts with an initial pain experience and explains the development 

and persistence of chronic pain. Pain is highly frequent in individuals with GJH, as their 

joints are more susceptible to microtrauma, that may lead to the accumulation of slight 
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injuries over time.4 Although microtrauma may initially go unnoticed, continuous exposure 

can trigger a persistent state of pain and discomfort .4

The FAM was recently adapted for adolescents with symptomatic GJH. Figure 6.1 includes 

the extra demand on the compensatory system for joint laxity to assure joint stability in 

GJH.4,11,12 It addresses the micro-traumas that might occur as a consequence of joint 

instability leading to compensatory and altered movement patterns. These changes may 

result in overload in the musculoskeletal system.11

Figure 6.1. The applied fear avoidance model for adolescents with HSD / hEDS according to Van 
Meulenbroek et al. 2020.11

Asymptomatic and symptomatic GJH in adolescents 

The psychological burden in adolescents with GJH has been acknowledged by including 

anxiety as a core comorbidity in the diagnostic framework that was developed during this 

thesis by an international group of pediatric experts and published by Tofts et al.1 They 

proposed a “fluid” descriptive diagnosis allowing changes in presence of hypermobility, 

skin involvement, musculoskeletal complaints or core comorbidities.1 In this framework 

symptoms may disappear, persist or increase over time enabling clinicians to differentiate 

between physiological, temporary joint hypermobility and underlying disorders in children 

and adolescents that have not yet reached biological maturity. GJH is referred to as asymp-

tomatic in children and adolescents without the presence of musculoskeletal complaints 

linked to their hypermobility and core comorbidities, independent of the presence of skin 
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involvement. Ho wever, when combined with the presence of either musculoskeletal issues 

or core morbidities GJH is defined as symptomatic.1 Core comorbidities included in the 

framework like anxiety could play a distressing or disabling role.1 The framework uses 

clear diagnostic definitions and defines anxiety by the American Psychiatry Association 

DSM 5 for anxiety.1

Anxiety in high-performing adolescents with asymptomatic GJH 

T o examine the role of anxiety in adolescents with asymptomatic GJH, we studied a sample 

of high-performing adolescent dancers in Chapters 3 and 4. Participants were grouped 

based on the presence of GJH and/or anxiety. Those with both conditions experienced 

significant impairments in physical and psychosocial functioning, often leading to dropout 

from their education.

At baseline, dancers with GJH and increased anxiety exhibited decreased physical and 

psychosocial functioning as compared to their peers. Our longitudinal follow-up confirmed 

these findings, showing increased fatigue and dropout rates, that may indicate decreased 

physical and psychosocial functioning. In contrast, those with GJH but without anxiety 

maintained similar long-term functioning to their peers.

Dancers with GJH were prone to overload injuries and pain due to joint hypermobility and 

high workloads. When combined with pre-existing anxiety, this pain may lead to avoidance 

behaviours, as described by the Fear-Avoidance Model (FAM).13

Anxiety in athletes

Starting at the professional dance program with a disadvantage like presence of GJH and 

increased levels of anxiety compared to peers can be a result of the preliminary phase 

that often starts at a young age. The long and increasingly demanding journey towards a 

professional dance career may exacerbate musculoskeletal complaints associated with 

GJH, such as joint instability and the risk of injury, undermining its initial benefits.13,14 

In elite sports, increased susceptibility to injury and risk-taking by too extensive training 

through pain, injury, and exhaustion are known consequences of a negative performance 

outcomes caused by the high physical and psychosocial demands placed on these 

athletes.15–17 Other consequences include the pressure to perform, perfectionism, burn-out 

and overtraining and parental pressure or conflict.18 As young athletes progress to becoming 

elite athletes, increased performance anxiety, increased fear of failure and increased 

performance expectations are experienced, ultimately resulting in lower self-confidence.19,20
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In aesthetic sports such as dancing, performance is subjectively rated, which reduces the 

athlete’s control over their evaluation.21,22 This lack of control can be an extra dimension 

considering that young elite athletes often strive for perfection.23 This perfection can enable 

them to surpass expectations, however in case of maladaptive perfectionism the fear of 

assessment by others may lead to burnout.24,25 While literature states that in young elite 

athletes’ anxiety symptoms rate similar to the general population,21,26 whereas injuries or 

performance difficulties can lead to increased anxiety.27 Dance is known for its competitive 

culture where dancers experience the pressure to perform and hide pain or injury or feel 

obliged to return to sport before being physically ready.28,29 A possible explanation may be 

that young elite athletes might be more anxious about negative performance outcomes 

than about pain.

Anxiety in our high-performing sample with GJH may be multidimensional and consist of the 

fear of failure and negative performances outcomes as well as the fear of pain or reinjury 

due to their increased vulnerability from GJH.23 Anxiety in our high-performing sample with 

GJH did not result in a behavioral response of movement avoidance. By choosing for a 

professional dance program, they may have exhibited coping strategies comparable to “over 

users,” characterized by an endurance-related pain response (EPR).30 This response includes 

thoughts of suppression, distraction, and minimizing pain, coupled with persistent task 

behavior despite severe pain.12,30 Research studying coping mechanisms in high-performing 

adolescents with fear of failure showed that these adolescents often increased their training 

intensity in an attempt to avoid failure.30,31 Consequently, unhealthy activity patterns are 

adopted, leading to overuse, exhaustion, pain exacerbation, negative moods, and periods 

of incapacity.12,30 Although we did not focus on pain, we found similarly responses in the 

dancers with GJH and anxiety in Chapter 3 and 4. Their pressure to perform either placed 

upon them by themselves or their environment may have led to exhaustion and negative 

moods, particularly in those with increased fatigue scores at baseline, which may have 

caused dropout. Pain induced in dancers with GJH and anxiety may have triggered overuse 

like the EPR.12,30 Following the endurance-related pain response to dysfunctioning leading 

towards disability and dropout.

The  role of anxiety in GJH

In Chapter 5 we examined in detail the role of anxiety in GJH and reviewed the existing 

literature of the full spectrum of joint hypermobility from GJH to HSD and HTCD. Anxiety has 

shown its disabling role on the end of the spectrum in both adolescents and adults with 

HSD and HTCD. Higher levels of anxiety and psychological distress are often accompanied 
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by other psychosocial complaints such as pain catastrophizing, somatosensory amplifica-

tion and decreased social functioning.32–34 

Adolescents and adults with HSD and hEDS with pain-related disability often receive 

treatment or medical checkups in the primary health care and in case their situation is 

more complex, in rehabilitation centers and allied health professionals. In rehabilitation 

settings a biopsychosocial approach, that focusses both on the physical and psychosocial 

functioning often used to address complex health related disability. 

Stigmatization

Observational research shows that individuals with anxiety are still stigmatized by their 

direct environment.35,36 Stigmatizing attitudes like stereotyping people with anxiety as weak 

or incapable directly affect a person’s life and are also associated with delayed treatment 

seeking and mental distress.35 The importance of addressing feelings of anxiety together 

with other mental health concerns in elite athletes was highlighted in the consensus 

statement of the International Olympique Committee published in 2019.37 Since then, 

several famous athletes publicly shared their personal struggles in public and research 

focusing more and more on burnout and psychological readiness to return to sport.20,25,31,38–40 

Already in the preprofessional phase mental health care should be available to athletes. 

In Chapters 3 and 4 the focus of the participants and their caregivers and staff of the dance 

academy seemed primarily on the physical performance of our sample, with less attention 

given to their psychosocial functioning. Consequently, the adolescents’ environment could 

negatively impact their functioning and possibly lead to neglect of anxiety.

Adolescents are particularly vulnerable to anxiety due to numerous stressors during this 

life phase and barriers to seeking help.41,42. Adolescence is also the peak age for the risk 

of onset of mental health disorders.43 The stigma on these complaints during adolescence 

was illustrated in a study on adolescents with symptomatic GJH comparing self-reported 

psychological distress to clinical evaluation. They found that these adolescents tended to 

focus on the physical aspects of their complaints while downplaying psychological distress, 

including anxiety.44,45 While in adults with symptomatic GJH general anxiety, social anxiety 

and kinesiofobia are frequently reported. Addressing anxiety may be crucial in safeguarding 

long-term well-being to prevent it from becoming a chronic issue that negatively affects 

daily life and societal participation. Adolescents may need help by prioritizing their long-term 

health instead of focusing on short term goals.46 While our sample in Chapters 3 and 4 

showed a high prevalence of anxiety that persisted over time, it remains unclear whether 

these individuals’ faced barriers or stigma when seeking help.35,41 It could be that they 
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were self-conscious towards anxiety and experience like for example the fear of failure, but 

that they are unaware how anxiety can also impact physical and psychosocial functioning. 

General conclusion

The main findings indicate that individuals with symptomatic GJH experience higher levels 

of general anxiety, social anxiety, and kinesiophobia (Chapter 5). These anxieties stem from 

challenges associated with GJH, such as joint instability and chronic pain, aligning with 

established patterns of pain-related fear and disability described in the Fear-Avoidance 

Model (FAM).1,11 If pain-related disability is detected in adolescents with GJH using the 

DCALI, this should lead to an assessment of the impact of psychological factors such as 

fear and anxiety on their disability (Chapter 2).

In asymptomatic GJH, anxiety may pre-exist due to adolescence or a high-demand environ-

ment, worsening in the presence of pain (Chapter 3 and 4). Anxiety is multidimensional, 

encompassing fear of failure, performance anxiety, and anxiety related to GJH. While 

GJH-related anxiety is present, fear of failure and performance anxiety appear to have a 

greater influence on physical behaviour.

Rather than avoidance, high-performing dancers with GJH and elevated anxiety often adopt 

maladaptive coping strategies, leading to overuse, exhaustion, and, ultimately, disability 

or dropout (Chapter 3 and 4).

Anxiety had a clear disabling role in the high-performing adolescents with asymptomatic 

GJH and anxiety in Chapter 3 and 4, yet these adolescents did not meet the diagnostic 

criteria of anxiety as a core comorbidity according to the current diagnostic framework.1 

Suggesting that the diagnostic framework of of Tofts et al.1 should be more permissive 

allowing the presence of increased levels of anxiety as core comorbidity. This will enable 

trainers and caregivers around adolescents with asymptomatic GJH to be more aware 

of the disabling role of anxiety. While joint hypermobility is the primary clinical feature in 

asymptomatic GJH some individuals may develop clinical symptoms over time and anxiety, 

even pre-existent, may be the trigger in case of pain.
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Methodological considerations 

Taxonomy 

In Chapter 3 and 4 we studied high-performing dancers between 16 and 24 years of 

age. In our studies we assessed the presence of GJH when a Beighton score  5 out of 9 

is present. The consensus statement of 2017 provided clear definitions regarding clinical 

diagnosis of Ehlers-Danlos Syndrome (EDS).2 The cut-off of the Beighton Score for the 

definition of GJH in adolescents is set on ≥6 out of 9 while in pubertal men and women up 

to the age of 50 a cutoff ≥5 out of 9 is used.2 The age range of adolescents and pubertal 

men and women overlaps with adolescence being defined between 10 and 19 years of age 

and puberty starting at 10 years of age in girls and 13 years of age in boys.47,48 Using the 

cut-off of ≥5 may have caused increased diagnosis of GJH compared to ≥6. The data of 

the studies reported in Chapter 3 and 4 were conducted before the consensus statement 

of 2017. In the review described in Chapter 5 studies were included that predated or did 

not adhere to the 2017 consensus statement. Therefore, we choose to use the terms 

“asymptomatic” and “symptomatic GJH”.  In future studies in (a)symptomatic GJH we 

advise to use the consensus statement criteria of 2017.

Study population

The interest in psychosocial factors within GJH is growing. In children and adolescents’ 

new insights in the relationship between anxiety and GJH raising awareness for psycho-

Anne started her preprofessional dance career at the ATD with the presence of GJH 

and anxiety. Het coping mechanism for her fear of not being able to stand out or even 

keep up with her peers made her take on an extra training load. 

Based on the findings of this dissertation Anne was at risk for dropout based on her 

GJH and anxiety symptoms. Her coping mechanism showed similarities with the 

endurance-related pain response and entering in a negative spiral of overuse might  

result in disability and dropout.

The psychological care team within the dance academy educated Anne how to cope with 

GJH in elite sports and how anxiety could affect her physical and mental functioning. 

She received tools to coop with her fear of failure and the pressure of the expectations 

of her environment.
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social factors within GJH.49–51 Most research has been conducted in symptomatic children 

and adolescents. We tried to include an asymptomatic group of adolescents with GJH in 

Chapter 3 and 4. However based on our findings we may conclude that having both GJH 

and anxiety could be considered as symptomatic GJH, potentially leading to decreased 

physical functioning and societal participation.

Outcome measures

To assess anxiety, we used generic tools. The underlying nature of these anxiety symptoms, 

such as fear of injury, movement, or other types of anxiety, was not explored. Future studies 

are recommended to investigate performance anxiety and fear of injury or movement, 

including their potential implications for interventions. Suitable measurement tools for 

assessing performance anxiety have been outlined by Patel et al.,52 and for fear of injury 

and movement by Ambegaonkar et al.53 Also, the threshold for the cutoff to detect anxiety 

with the Hospital Anxiety and Depression Scale differs between studies. Both scores equal 

or greater to 8, 10 and 11 points out of 21 are used to define increased anxiety.32,54,55 In our 

samples we used the cutoff of equal or greater to 8 points. The participants in Chapters 3 

and 4 were in a highly competitive environment and not likely to report any psychosocial 

complaints. To create a safe space for our sample, we did not share personal data with 

the Dance Academy. Still, information bias may have occurred.

In Chapter 3 and 4 we chose a sample of individuals that seemed to benefit from their GJH to 

assess the impact and association of GJH and anxiety. Although we recognized their vulner-

ability to injuries, we had not foreseen that this sample would have such decreased levels 

of physical functioning. Therefore, we used generic tools to assess physical functioning 

and anxiety and did not include our newly validated DCALI to assess disability in daily life. 

Implications for clinical practice

Screening of GJH and anxiety in adolescents is only recommended in groups with an 

increased GJH prevalence and a high demanding environment like the performing arts as 

well as sports and not primarily in the general population. This could be part of the regular 

intake or audition at the dance education and should be incorporated within professional 

dance training programs and companies. We recommend educating all high-performing 

adolescents with GJH on how anxiety can impact functioning which may encourage them to 

seek help at an early stage. Institutes for professional dance training programs should not 

only invest in promoting mental literacy but also match the needs of the high-performing 
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adolescent dancers, staff and coaches.53 They expressed an explicit interest in injury 

management and psychological subjects.53 Including positive coping skills like visualiza-

tion, relaxation techniques and goal setting may possibly replace the maladaptive coping 

styles like denial and suppressing pain or injuries that the high-performing adolescent 

dancers may have.56

Those with an increased anxiety should be monitored to care for both the physical- and psycho-

social functioning of the individual dancer and prevent them from early dropout or retiring. 

When entering the healthcare system with a physical complaint or a psychosocial problem 

as the primary indication, clinicians or healthcare professionals should be aware of the 

possible co-occurrence of the presence of GJH and anxiety or fear symptoms and their 

associations. 

Educating patients on the role of anxiety in GJH and physical and psychosocial functioning 

is then advised. When GJH results in disability and anxiety, or fear prolonged over time and 

is not treatable by a monodisciplinary allied healthcare professionals an interdisciplinary 

team should be consulted in which besides the health care professionals focusing the 

musculoskeletal system also other health care professionals (e.g. psychologist, occupa-

tional therapist and a physiatrist) should participate. In longitudinal follow up studies and 

tailored interventions we advise to focus on physical- and psychosocial domains (training 

and trainability, behavioral changes and nutrition).

Future research suggestions 

Future research should focus on increasing our knowledge and understanding about the 

complexity of GJH and the impact of anxiety in adolescents with asymptomatic GJH. First, 

to track the progression of changes of GJH from adolescence into adulthood, longitudinal 

studies are necessary in assessing how anxiety and other psychosocial factors evolve 

and impact physical- and psychosocial functioning over time. When addressing anxiety, 

it is important to understand the possible barriers for these adolescents to report anxiety 

symptoms. Examining the type of anxiety and the role of environmental factors in the 

development and exacerbation of GJH-related symptoms could provide valuable insight 

into personalized treatment approaches and care. Therefore, studies must examine the 

implementation and impact of educational programs within high-demanding environ-

ments, such as performing arts and sports, to determine best practices for supporting 

high-performing adolescents with asymptomatic GJH. Additionally, the effectiveness of 

educational programs should be assessed in decreasing the disabling effects of anxiety and 
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improving overall outcomes for adolescents with (a)symptomatic GJH. Focusing on these 

domains can contribute to a better understanding and effective management strategies 

for adolescents with asymptomatic GJH and their associated challenges. 

Implications for education 

A biopsychosocial approach is essential in understanding the risk and impact of complaints 

related to GJH on functioning in daily life and societal participation. Therefore, future health-

care professionals (students) from various backgrounds should learn to apply this approach, 

using a holistic view of health to enhance their communication and collaboration skills. 

Existing frameworks like the International Classification of Functioning (ICF), that “concep-

tualises functioning as a ‘dynamic interaction between a person’s health condition, environ-

mental factors and personal factors’”.57 The ICF exists of 5 domains, personal factors, envi-

ronmental factors and health condition is divided in three different domains, body structures 

and functions, activities and participation. By utilizing validated and reliable assessment tools 

within the different domains of the (ICF), clinical reasoning can be effectively performed, 

allowing for objective conclusions about general health and psychosocial functioning.

Also curricula of healthcare studies should focus on selective prevention to acknowledge 

the importance to prevent individuals with an increased risk for a specific illness or health 

problem and consequent disability. Proactive clinicians and health care professionals are 

needed in adolescent environments where patterns for healthy lifestyle should be embedded.

Allied health professionals, educators, coaches, and trainers working with adolescents with 

GJH, whether in a school setting or specifically in sports environments like dance, should 

be educated about the symptoms of GJH, its impact on functioning, and the role of anxiety 

in adolescents with asymptomatic GJH as well as tailored (interdisciplinary) interventions.



Chapter 6

132

References

1. Tofts LJ, Simmonds J, Schwartz SB, Richheimer RM, O’Connor C, Elias E, et al. Pediatric joint hypermobility: 
a diagnostic framework and narrative review. Orphanet J Rare Dis. 2023;18(1):104. 

2. Malfait F, Francomano C, Byers P, Belmont J, Berglund B, Black J, et al. The 2017 international clas-
sification of the Ehlers–Danlos syndromes. Am J Med Genet C Semin Med Genet. 2017;175(1):8–26. 

3. Ward S, MacDermott EJ, Simmonds J, Deane J, Mockler D, Dockrell S. Symptomatic hypermobility in 
children and young people: A scoping review of clinical characteristics using a developmental framework. 
Physiother Pract Res. 2022;43(2):223–36. 

4. Castori M, Tinkle B, Levy H, Grahame R, Malfait F, Hakim A. A framework for the classification of joint 
hypermobility and related conditions. Am J Med Genet C Semin Med Genet. 2017;175(1):148–57. 

5. Bos N, Engel MF, Van Rijswijk NJ, Verheijden JMA, Coster W, Moed R, et al. Translation and cross-cultural 
adaptation of the PEDI-CAT: Dutch version. J Pediatr Rehabil Med. 2019;12(1):57–64. 

6. Solé E, Galán S, de la Vega R, Castarlenas E, Sánchez-Rodríguez E, Jensen MP, et al. Psychometric 
properties of the Functional Disability Inventory for assessing Pain-related disability in children from the 
community. Disabil Rehabil. 2019;41(20):2451–8. 

7. Varni JW, Stucky BD, Thissen D, DeWitt EM, Irwin DE, Lai J shei, et al. PROMIS Pediatric Pain Interference 
Scale: An Item Response Theory Analysis of the Pediatric Pain Item Bank. J Pain. 2010 Nov;11(11):1109–19. 

8. Stahlschmidt L, Friedrich Y, Zernikow B, Wager J. Assessment of Pain-related Disability in Pediatric Chronic 
Pain. Clin J Pain. 2018;34(12):1173–9. 

9. Palermo TM, Lewandowski AS, Long AC, Burant CJ. Validation of a self-report questionnaire version of 
the Child Activity Limitations Interview (CALI): The CALI-21. Pain. 2008;139(3):644–52. 

10. de Vries JE, Dekker C, Bastiaenen CHG, Goossens MEJB, Engelbert RHH, Verbunt JAMCF. The Dutch 
version of the self-report Child Activity and Limitations Interview in adolescents with chronic pain. Disabil 
Rehabil. 2019;41(7):833–9. 

11. Van Meulenbroek T, Huijnen IPJ, Simons LE, Conijn AEA, Engelbert RHH, Verbunt JA. Exploring the under-
lying mechanism of pain-related disability in hypermobile adolescents with chronic musculoskeletal pain. 
Scand J Pain. 2020;21(1):22–31. 

12. 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. 2019;41(9):1110–8. 

13. Kenny SJ, Palacios-Derflingher L, Whittaker JL, Emery CA. The Influence of Injury Definition on Injury 
Burden in Preprofessional Ballet and Contemporary Dancers. J Ortho Sports Phys Ther. 2017;48(3):185–93. 

14. Caine D, Goodwin BJ, Caine CG, Bergeron G. Epidemiological Review of Injury in Pre-Professional Ballet 
Dancers. J Dance Med Sci. 2015;19(4):140–8. 

15. Poucher ZA, Tamminen KA, Kerr G, Cairney J. A Commentary on Mental Health Research in Elite Sport. 
J Appl Sport Psychol. 2021;33(1):60–82. 

16. Walton CC, Rice SM, Hutter V, Currie A, Reardon CL, Purcell R. Mental Health in Youth Athletes: A Clinical 
Review. Adv Psychiatry Behav Health. 2021;1(1):119–33. 

17. Rogers DL, Tanaka MJ, Cosgarea AJ, Ginsburg RD, Dreher GM. How Mental Health Affects Injury Risk 
and Outcomes in Athletes. Sports Health. 2024;16:222–9. 

18. Purcell R, Henderson J, Tamminen KA, Frost J, Gwyther K, Kerr G, et al. Starting young to protect elite 
athletes’ mental health. British Journal of Sports Medicine. 2023;57:439–40. 

19. Grava de Moraes M, Soares Maffei W, Ricardo Malmonge Barbosa Luciano A, Regina Cassan Bonome 
Vanzelli S, Malinosqui Rinaldi I, Navarro Kato D, et al. Analysis of pre-competitive state anxiety levels in 
artistic gymnastics athletes. Revista Brasileira de Psicologia do Esporte. 2020;9(3).

20. Morano M, Robazza C, Ruiz MC, Bortoli L. Sport Participation in Early and Middle Adolescence: The 
Interplay Between Self-Perception and Psychobiosocial Experiences in Predicting Burnout Symptoms. 
Front Psychol. 2022;13(June):15–7. 



General discussion

133

6

21. Reardon CL, Gorczynski P, Hainline B, Hitchcock M, Purcell R, Rice S, et al. Anxiety Disorders in Athletes: 
A Clinical Review. Adv Psychiatry Behav Health. 2021;1(1):149–60. 

22. Baadjou. Musculoskeletal complaints in musicians [PhD thesis]. Maastricht University; 2018. 
23. Molenaar B., Willems C., Verbunt J., Goossens M. Achievement Goals, Fear of Failure and Self-Handicapping 

in Young Elite Athletes with and without Chronic Pain. Children (Basel). 2021 Jul 12;8(7):591.
24. Kang W, Gong C. Exploring potential mediating mechanisms between maladaptive perfectionism and 

athlete burnout based on multi-theory perspectives. Front Psychol. 2024;15. 
25. Granz HL, Schnell A, Mayer J, Thiel A. Risk profiles for athlete burnout in adolescent elite athletes: A 

classification analysis. Psychol Sport Exerc. 2019;41(January):130–41. 
26. Rice SM, Gwyther K, Santesteban-Echarri O, Baron D, Gorczynski P, Gouttebarge V, et al. Determinants of 

anxiety in elite athletes: a systematic review and meta-analysis. Br J Sports Med. 2019;53(11):722–30. 
27. Rice SM, Purcell R, De Silva S, Mawren D, McGorry PD, Parker AG. The Mental Health of Elite Athletes: A 

Narrative Systematic Review. Sports Med. 2016;46(9):1333–53. 
28. Higginbotham O, Cahalan R. The collegiate Irish Dancer’s experience of injury a qualitative study. Med 

Probl Perform Art. 2020 Mar 1;35(1):1–9. 
29. Mainwaring LM, Krasnow D, Kerr G. And the Dance Goes On: Psychological Impact of Injury. J Dance 

Med Sci. 2001 Dec;5(4):105–15. 
30. Hasenbring MI, Verbunt JA. Fear-avoidance and endurance-related responses to pain: New models of 

behavior and their consequences for clinical practice. Clin J Pain. 2010;26(9):747–53. 
31. Gustafsson H, Sagar SS, Stenling A. Fear of failure, psychological stress, and burnout among adolescent 

athletes competing in high level sport. Scand J Med Sci Sports. 2017 Dec 23;27(12):2091–102.
32. Baeza-Velasco C, Bourdon C, Montalescot L, de Cazotte C, Pailhez G, Bulbena A, et al. Low- and high-

anxious hypermobile Ehlers–Danlos syndrome patients: comparison of psychosocial and health variables. 
Rheumatol Int. 2018;38(5):871–8. 

33. Irwin DE, Stucky B, Langer MM, Thissen D, DeWitt EM, Lai JS, et al. An item response analysis of the 
pediatric PROMIS anxiety and depressive symptoms scales. Qual Life Res. 2010 May 7;19(4):595–607. 

34. Tran ST, Jagpal A, Koven ML, Turek CE, Golden JS, Tinkle BT. Symptom complaints and impact on func-
tioning in youth with hypermobile Ehlers–Danlos syndrome. J Child Health Care. 2020;24(3):444–57. 

35. Dolezal L. Shame anxiety, stigma and clinical encounters. J Eval Clin Pract. 2022;28(5):854–60. 
36. Curcio C, Corboy D. Stigma and anxiety disorders: A systematic review. Stigma Health. 2020 

May;5(2):125–37. 
37. Reardon CL, Hainline B, Aron CM, Baron D, Baum AL, Bindra A, et al. Mental health in elite athletes: 

International Olympic Committee consensus statement (2019). Br J Sports Med. 2019;53(11):667–99. 
38. Tardelli VS, Parmigiano TR, Castaldelli-Maia JM, Fidalgo TM. Pressure is not a privilege: what we can 

learn from Simone Biles. Braz J Psychiatry. 2021;43(5):460–1. 
39. Moseid NFH, Lemyre N, Roberts GC, Fagerland MW, Holm Moseid C, Bahr R. Associations between health 

problems and athlete burnout: a cohort study in 210 adolescent elite athletes. BMJ Open Sport Exerc 
Med. 2023;9(1):1–11. 

40. Vassallo AJ, Pappas E, Stamatakis E, Hiller CE. Injury Fear, Stigma, and Reporting in Professional Dancers. 
Saf Health Work. 2019;10(3):260–4. 

41. Ebert DD, Mortier P, Kaehlke F, Bruffaerts R, Baumeister H, Auerbach RP, et al. Barriers of mental health 
treatment utilization among first-year college students: First cross-national results from the WHO World 
Mental Health International College Student Initiative. Int J Methods Psychiatr Res. 2019;28(2):1–14. 

42. Lipson SK, Zhou S, Abelson S, Heinze J, Jirsa M, Morigney J, et al. Trends in college student mental health 
and help-seeking by race/ethnicity: Findings from the national healthy minds study, 2013–2021. J Affect 
Disord. 2022;306(January):138–47. 

43. Gulliver A, Griffiths KM, Christensen H. Barriers and facilitators to mental health help-seeking for young 
elite athletes: a qualitative study. BMC Psychiatry. 2012;12(1):1. 

44. Logan DE, Claar RL, Scharff L. Social desirability response bias and self-report of psychological distress 
in pediatric chronic pain patients. Pain. 2008;136(3):366–72. 



Chapter 6

134

45. Simons LE, Sieberg CB, Claar RL. Anxiety and functional disability in a large sample of children and 
adolescents with chronic pain. Pain Res Manag. 2012;17(2):93–7. 

46. Van der Sluis A, Brink MS, Pluim B, Verhagen EA, Elferink-Gemser MT, Visscher C. Is risk-taking in talented 
junior tennis players related to overuse injuries? Scand J Med Sci Sports. 2017 Nov 1;27(11):1347–55. 

47. WHO, UNAIDS, UNFPA, UNICEF, UNWomen TWBG. Survive, Thrive, Transform current status and strategic 
priorities Special theme: early childhood development. Survive, Thrive, Transform. 2018;15(November):68. 

48. Mul D, Fredriks AM, Van Buuren S, Oostdijk W, Verloove-Vanhorick SP, Wit JM. Pubertal development in 
the Netherlands 1965-1997. Pediatr Res. 2001;50(4):479–86. 

49. Cahalan R, Kearney P, Ni Bhriain O, Redding E, Quin E, McLaughlin LC, et al. Dance exposure, wellbeing and 
injury in collegiate Irish and contemporary dancers: A prospective study. Phys Ther Sport. 2018;34:77–83. 

50. Koutedakis Y, Jamurtas A. The dancer as a performing athlete: Physiological considerations. Sports Med. 
2004;34:651–61. 

51. Lee L, Reid D, Cadwell J, Palmer P. Injury Incidence, Dance Exposure and the Use of the Movement 
Competency Screen (Mcs) To Identify Variables Associated With Injury in Full-Time Pre-Professional 
Dancers. Int J Sports Phys Ther. 2017;12(3):352–70. 

52. Patel DR, Omar H, Terry M. Sport-related Performance Anxiety in Young Female Athletes. J Pediatr Adolesc 
Gynecol. 2010;23(6):325–35. 

53. Ambegaonkar JP, Jordan M, Wiese KR, Caswell S V. Kinesiophobia in Injured Athletes: A Systematic Review. 
J Funct Morphol Kinesiol. 2024. 9(2):78. 

54. Hakimi A, Bergoin C, De Jesus A, Hoorelbeke A, Ramon P, Florea O, et al. Multiple Sustainable Benefits of a 
Rehabilitation Program in Therapeutic Management of Hypermobile Ehlers-Danlos Syndrome: A Prospec-
tive and Controlled Study at Short- and Medium-Term. Arch Phys Med Rehabil. 2023;104(12):2059–66. 

55. de Vries J, Verbunt J, Stubbe J, Visser B, Ramaekers S, Calders P, et al. Generalized Joint Hypermobility 
and Anxiety in Adolescents and Young Adults, the Impact on Physical and Psychosocial Functioning. 
Healthcare. 2021 Apr 29;9(5):525.

56. Pollitt EE, Hutt K. Viewing Injury in Dancers from a Psychological Perspective - A Literature Review. J 
Dance Med Sci. 2021 Jun 15;25(2):75–9. 

57. International Classification of Functioning, Disability, and Health: Children & Youth Version: ICF-CY [Internet]. 
Available from: https://iris.who.int/handle/10665/43737



General discussion

135

6





Chapter 7
Summary

Samenvatting





139

7

Summary

Summary 

In Chapter 1, we present a general introduction of the full spectrum of Generalized Joint 

Hypermobility (GJH), from isolated GJH to Hereditary Connectives Tissue Disorders (HCTDs) 

as the Ehlers-Danlos syndrome. We outline the current literature on the impact of GJH on 

functioning and the physical and psychological factors related to GJH. Furthermore, the 

ICF-CY model and the Beighton score are introduced.    

GJH is a condition characterized by the ability to move joints beyond the “normal” range of 

motion. While some may have GJH without significant issues, others may develop muscu-

loskeletal and systemic problems, leading to disability when injured. Perceived disability 

and clinical presentations may change over time and recognizing GJH and its associated 

symptoms is critical particularly in differentiating it from HCTDs. 

The frequent experience of pain in hEDS can induce pain-related fear and anxiety and 

may lead to avoidance, discomfort and disuse. Alongside physical problems, anxiety and 

fear could play a significant role in worsening disability. Whether this is also the case for 

adolescents and young adults with asymptomatic GJH is currently unknown.

Chapter 2 presents the validation of the Dutch Child Activity and Limitations Interview 

(DCALI). After translation, we assessed construct validity through hypothesis testing and 

internal consistency via exploratory factor analysis, finding both to be strong. The DCALI 

is introduced for adolescents with chronic musculoskeletal pain to evaluate pain-related 

disability, distinguishing between routine and physically demanding activities. Our findings 

provide a useful clinimetric tool to help clinicians identify and address disability caused 

by pain.

Chapter 3 and 4 explore the impact of generalized joint hypermobility (GJH) and anxiety 

on functioning and dropout risk in high-performing adolescent dancers. We grouped 

participants based on hypermobility and anxiety, assessing their physical and psychosocial 

functioning. Adolescents with both GJH and anxiety demonstrated decreased functional 

outcomes compared to peers without GJH or anxiety. Those with GJH but no anxiety had 

functional outcomes similar to non-GJH peers. Over time, the combination of GJH and anxiety 

was linked to a higher dropout risk compared to peers without GJH and those with GJH 

but no anxiety. Furthermore, fatigue levels increased among all high-performing dancers, 

posing a serious risk for sick leave and work disability. In conclusion, the combination of GJH 

and anxiety has significant impact on the functioning and dropoutrisk of high-performing 

adolescent dancers and the increase of fatigue levels among all dancers show a serious 
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risk. These findings demand a systemic screening for GJH and anxiety of these athletes 

to enable better support from clinicians and staff to help reduce the associated risk of 

injury, drop-out and disability.

Chapter 5 reviews the current literature concerning GJH with and without complaints and 

anxiety in all life phases. We included 32 studies of which eight included a population of 

adolescents and young adults and 22 studies included adults above 21 and two studies 

included populations with overlapping agegroups. In total 11 studies included populations 

with GJH but without complaints. Two third of the selected studies were performed in the last 

decade indicating a rising interest in the interaction between anxiety and GJH. Individuals 

with GJH and complaints reporting increased levels of anxiety than those those without 

complaints and the general population indicating that higher levels of anxiety are related 

to the different stages in the spectrum of hypermobility. While anxiety in adolescents and 

adults with GJH without complaints falls within normal to moderate ranges, it remains 

significantly elevated compared to the general population. Notably, contradictory results 

were found regarding specific anxieties and fears in GJH without complaints, while increased 

scores were noted in those with complaints. Anxiety in adults with Hypermobility Spectrum 

Disorder (HSD) and hypermobile Ehlers-Danlos Syndrome (hEDS) aligns with anxiety seen 

in other chronic pain populations. Our findings emphasizes the importance of screening for 

anxiety in all types of GJH and acknowledges the barriers adolescents and young adults 

may face in expressing anxiety symptoms. We recommend screening of anxiety screening 

in highperforming individuals with GJH, regardless of whether they have complaints, and 

support an interdisciplinary approach for those who do.



141

7

Samenvatting

Samenvatting

Hoofdstuk 1 geeft een algemene introductie van het volledige spectrum van Gegenerali-

seerde Gewrichtshypermobiliteit (GJH), van GJH zonder klachten tot Erfelijke Bindweef-

selaandoeningen zoals het Ehlers-Danlos syndroom (EDS). We beschrijven de huidige 

literatuur over de impact van GJH op het functioneren en de fysieke en psychologische 

factoren die verband houden met GJH. Verder worden het ICF-CY model en de Beighton 

score geïntroduceerd.

GJH is een aandoening die wordt gekenmerkt door het vermogen om gewrichten verder 

te bewegen dan de “normale” bewegingsvrijheid. Terwijl sommigen GJH hebben zonder 

significante problemen, kunnen anderen musculoskeletale en systemische problemen 

ontwikkelen, wat kan leiden tot invaliditeit bij letsel. Waargenomen invaliditeit en klinische 

presentaties kunnen in de loop van de tijd veranderen en het herkennen van GJH en de 

bijbehorende symptomen is cruciaal, vooral bij het onderscheiden van erfelijke bindweef-

selaandoeningen. Doordat bij hypermobiele Ehlers-Danlos (hEDS) frequent pijn wordt 

ervaren, kan dit pijn-gerelateerde angst en vrees veroorzaken, wat kan leiden tot vermijding, 

ongemak en inactiviteit. Naast fysieke problemen kunnen angst en vrees een belangrijke 

rol spelen bij het verergeren van invaliditeit. Of dit ook het geval is bij adolescenten en 

jongvolwassenen met asymptomatische GJH is momenteel onbekend.

Hoofdstuk 2 presenteert de validatie van het Nederlandse Child Activity and Limitations 

Interview (DCALI). Na vertaling hebben we de constructvaliditeit beoordeeld door middel 

van hypothesetesten en de interne consistentie via exploratieve factoranalyse, waarbij 

beide sterk bleken te zijn. De DCALI wordt ingezet bij adolescenten met chronische 

musculoskeletale pijn om pijn-gerelateerde invaliditeit te evalueren, waarbij onderscheid 

wordt gemaakt tussen routinematige en fysiek veeleisende activiteiten. Onze bevindingen 

bieden een nuttig meetinstrument om clinici te helpen bij het identificeren en aanpakken 

van beperkingen veroorzaakt door pijn.

Hoofdstukken 3 en 4 onderzoeken de impact van gegeneraliseerde gewrichtshyper-

mobiliteit (GJH) en angst op het functioneren en het risico op uitval bij hoogpresterende 

adolescente dansers. We hebben deelnemers gegroepeerd op basis van hypermobiliteit en 

angst, waarbij we hun fysieke en psychosociale functioneren beoordeelden. Adolescenten 

met zowel GJH als angst vertoonden verminderde functionele uitkomsten vergeleken 

met leeftijdsgenoten zonder GJH of angst. Degenen met GJH maar zonder angst hadden 

functionele uitkomsten vergelijkbaar met leeftijdsgenoten zonder GJH. In de tijd werd de 
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combinatie van GJH en angst gekoppeld aan een hoger risico op uitval vergeleken met 

leeftijdsgenoten zonder GJH en degenen met GJH maar zonder angst. Bovendien nam de 

vermoeidheid toe bij alle hoogpresterende dansers, tot een niveau dat het een ernstig risico 

vormt voor ziekteverzuim en arbeidsongeschiktheid. Concluderend heeft de combinatie 

van GJH en angst een significante impact op het functioneren en het uitvalrisico van hoog-

presterende adolescente dansers en de toename van vermoeidheid bij alle dansers toont 

een ernstig risico. Deze bevindingen vragen om een systematische screening op GJH en 

angst bij deze atleten om betere ondersteuning van clinici en staf mogelijk te maken en 

het bijbehorende risico op letsel, uitval en invaliditeit te verminderen. 

Hoofdstuk 5 bespreekt de huidige literatuur over GJH met en zonder klachten en angst 

in alle levensfasen. We hebben 32 studies opgenomen, waarvan acht een populatie van 

adolescenten en jongvolwassenen omvatten; 22 studies omvatten volwassenen boven 

de 21 en twee studies omvatten populaties met overlappende leeftijdsgroepen. In totaal 

omvatten 11 studies populaties met GJH maar zonder klachten. Twee derde van de gese-

lecteerde studies werd uitgevoerd in het afgelopen decennium, wat wijst op een groeiende 

interesse in de interactie tussen angst en GJH. Personen met GJH en klachten rapporteren 

hogere niveaus van angst dan degenen zonder klachten en de algemene bevolking, wat 

aangeeft dat hogere niveaus van angst verband houden met de verschillende stadia in het 

spectrum van hypermobiliteit. Hoewel angst bij adolescenten en volwassenen met GJH 

zonder klachten binnen normale tot matige grenzen valt, zijn deze scores significant hoger 

in vergelijking met de algemene bevolking. Opmerkelijk zijn de tegenstrijdige resultaten 

met betrekking tot specifieke angsten bij GJH zonder klachten, terwijl verhoogde scores 

werden opgemerkt bij degenen met klachten. Angst bij volwassenen met Hypermobiliteit 

Spectrum Stoornis (HSD) en hEDS komt overeen met angst die wordt gezien bij andere 

chronische pijnpopulaties. Onze bevindingen benadrukken het belang van screenen op 

angst bij alle soorten GJH en erkennen de barrières die adolescenten en jongvolwassenen 

kunnen ondervinden bij het uiten van angstklachten. We pleiten voor het screenen van 

angst bij individuen met GJH in een topsportomgeving, ongeacht of ze klachten hebben, 

en ondersteunen een interdisciplinaire aanpak voor degenen die klachten hebben.
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