Development of a Conceptual Model to Inform a Clinical Outcome Assessment
Strategy in Adolescents and Young Adults with Fragile X Syndrome
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Results

Background
• Fragile X syndrome (FXS) is a rare neurodevelopmental disorder caused by a
genetic mutation and is associated with intellectual disability, anxiety
disorders, behavioral and learning challenges, and various physical
disabilities (Chevreul, 2015).
• Significant heterogeneity exists in the extent of behavioral and cognitive
deficits across individuals with FXS, which includes mild to severe learning
difficulties and autistic behaviors (Chaste et al., 2012).

• Heterogeneity in symptomology poses a significant challenge when
developing a clinical outcome assessment strategy to measure treatment
benefit, and to support drug development for future trials in FXS.
• A conceptual model is a visual representation of the concepts considered
to be important and relevant to a specific condition (e.g. symptoms, impacts,
treatment, and caregiver-related concepts), and can be used for the
development of a clinical outcome assessment strategy.

Objective: To conduct a review of qualitative literature in FXS to identify key symptoms and associated impact concepts relevant to individuals with FXS aged
13-30 years in order to inform the development of a conceptual model.

• Peer-reviewed literature: A search strategy using database subject headings
and keyword searches to combine disease-specific and research method
search strings was developed to identify articles reporting the qualitative
experience of individuals with FXS and their parents/caregivers (Medline®,
Embase® and PsycINFO electronic databases). 418 abstracts pertaining to
the qualitative experience of individuals with FXS and their parents/
caregivers were returned, with five articles (Abbeduto, 2014; Fourie, 2012;
Medved 2004; Weber 2016; Woodcock, 2009) then fully reviewed based on
the following inclusion criteria
• Inclusion criteria for peer-reviewed articles:
• Journal article
• Title and/or abstract includes relevant disease-specific term
• Abstract includes symptoms or impacts relevant to FXS
• Abstract reports data relating to those aged 13-30 years
• Abstract reports qualitative data documenting patient/caregiver experience
of FXS

BEHAVIOR
•Tantrums/
Meltdowns
•Hyperactivity
•Impulsive behavior
•Self-injury
•Aggression
•Attention seeking
•Demanding
•Compliance

• Caregiver interviews: Interview and focus group transcripts (non-verbatim)
from a previous qualitative research study that was designed to explore the
caregiver experience of FXS were included in this review. Although the study
focused on behavior, decision making, and treatment options, any
information regarding the key symptom and impact concepts relevant to
individuals with FXS was extracted.

•Delay in verbal
communication
•Expressive verbal
communication
•Perseveration
•Articulation

ACTIVITIES OF DAILY LIVING

COGNITION

•Resistance to change
•Unsafe behavior
•Fixation
•Hand-ﬂapping
•OCD tendancies
•Repetitive behavior
•Self-talk
•Shutting down

SPEECH AND COMMUNICATION

Method
Identification of relevant source material

Conceptual Model of Symptoms and Impacts Related to the Experience of Fragile X Syndrome

•Listening
•Receptive
communication
•Non-verbal
communication

•Mental age
•Deﬁcits in rates of
learning
•Short-term memory
•Executive functioning

•Working memory
•Short attention span
•Numeracy
•Reading
•Writing

EMOTION

SENSORY PERCEPTION

•Anxiety
•Frustration
•Irritable
•Anger
•Sadness
•Embarrassment
•Cannot
express
emotions

•Hyperarousal
•Sensitivity to light
•Sensitivity to sound
•Sensitivity to texture
•Aversion to physical
contact

• Online blogs/forums: Considering the limited qualitative literature
pertaining to FXS, publicly available online blogs and forums used by patients
with FXS were reviewed to provide a rich source of qualitative data relating
to the real world experience of patients.

• Based on the concepts elicited, seven domains with a total of 62 concepts
related to the experience of individuals with FXS were developed. These
included Behavior (16 concepts), Cognition (9 concepts), Speech and
Communication (7 concepts), Activities of Daily Living impacts (10 concepts),
Social impacts (8 concepts), Emotional impacts (7 concepts), and Sensory
Perception (5 concepts).

• Additional sources: A search of key conference proceedings, a Google
Scholar review, and a review of key reference lists of selected articles were
also completed to identify relevant information.

• Key symptom concepts included developmental delays in both learning and
verbal communication, hyperactivity and impulsive behavior, and issues
with short-term and working memory.

•Ability to
perform
household tasks
•Self-care skills
•Toileting
•Shopping
•Understanding
money

•Lack of
independence
•Binge eating
•Fussy eating
•Waking early
•Waking
frequently in the
night

SOCIAL
•Social
interaction
•Socially
inappropriate
behavior
•Social isolation
•Shyness

•Social
communication
•Romantic
relationships
•Family
relationships
•Engagement
with
environment

CAREGIVER IMPACTS
•Financial
•Work (productivity
or absenteeism)
•Increased
responsibility
•Social isolation

•Anxiety
•Guilt
•Fear of the future •Diﬃculty
•Sadness
accepting
child’s
condition

• The impact of FXS associated symptoms on the individual with FXS included
a lack of independence when completing activities of daily living, social
behavior issues (e.g. behaving inappropriately in public) and emotional
reactions such as anxiety and frustration.
• An additional nine concepts were identified for inclusion in the conceptual
model that related to the impact of caring for someone with FXS. This
included concepts such as financial burden, work (productivity or
absenteeism), feeling socially isolated, and fear of the future.

Example quotes from caregiver interviews, focus groups and literature
SOURCES

PEER-REVIEWED
LITERATURE

CAREGIVER INTERVIEWS/
FOCUS GROUPS

ONLINE MATERIAL

ADDITIONAL SOURCES

BEHAVIOR
“She sometimes threw tantrums,
ﬂapped her hands, or behaved
inappropiately and impulsively.”
Fourie et al., 2012 (Female, 16)

COGNITION
SPEECH AND COMMUNICATION

METHODS

418 abstracts identiﬁed through
searches of disease and methodrelated terms. Five full-text
articles reviewed

8 interview transcripts and
1 focus group transcript
(non-verbatim) reviewed

Blogs and support forum
for caregivers of individuals
with FXS reviewed

Conference proceedings
Google Scholar search
Reference list search

“My son’s speech is very delayed
(about 12 months or less), but he
understands a lot more then he can say.”
Woodcock et al., 2008 (approx. age 14)

“We will likely never be empty
nesters”...getting our sons jobs, helping
them in everyday tasks, keeping them safe.”
Online blog (Sons, 26 and 28)

ACTIVITIES OF DAILY LIVING
SOCIAL

“Eye contact is something that
he struggles with and every so often
I’ll tell him... look at me.”
Caregiver interview (Son, 15)

“In eleventh grade the counsellors told
me that she still couldn’t add or count money.”
Caregiver interview (Daughter, 25)

“Yeah anxiety is a big deal – teaching
him how to stay calm has been a
challenge. It can make or break my day.”
Caregiver interview (Son, 15)

EMOTIONAL
SENSORY

RESULTS

34 concepts identiﬁed

54 concepts identiﬁed

11 concepts identiﬁed

No additional
concepts identiﬁed

Conceptual model (62 concepts across 7 domains)
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“He doesn’t like crowds, he doesn’t like a
lot of noise, because those things make
him really nervous.”
Caregiver interview (Son, 24)

Conclusion
• Findings from the literature review, online materials and caregiver interviews
were largely consistent and supported the development of the first known
FXS conceptual model.
• The conceptual model provides a valuable resource to inform a clinical
outcome assessment strategy and identify key outcome measures for
potential use in FXS clinical trials

• Concept elicitation interviews with caregivers of individuals with FXS and
clinicians are recommended to further support the concepts identified in
this review
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