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Abstract

Dystonia in cerebral palsy (DCP) is a common, debilitating, but understudied condition. The
CP community (people with CP and caregivers) is uniquely equipped to help determine the
research questions that best address their needs. We developed a community-driven DCP
research agenda using the well-established James Lind Alliance methodology. CP community
members, researchers, and clinicians were recruited through multiple advocacy, research, and
professional organizations. To ensure shared baseline knowledge, participants watched webi-
nars outlining our current knowledge on DCP prepared by a Steering Group of field experts
(cprn.org/research-cp-dystonia-edition). Participants next submitted their remaining uncer-
tainties about DCP. These were vetted by the Steering Group and consolidated to eliminate
redundancy to generate a list of unique uncertainties, which were then prioritized by the
participants. The top-prioritized uncertainties were aggregated into themes through iterative
consensus-building discussions within the Steering Group. 166 webinar viewers generated 67
unique uncertainties. 29 uncertainties (17 generated by community members) were prioritized
higher than their randomly matched pairs. These were coalesced into the following top 10 DCP
research themes: (1) develop new treatments; (2) assess rehabilitation, psychological, and
environmental management approaches; (3) compare effectiveness of current treatments; (4)
improve diagnosis and severity assessments; (5) assess the effect of mixed tone (spasticity and
dystonia) in outcomes and approaches; (6) assess predictors of treatment responsiveness; (7)
identify pathophysiologic mechanisms; (8) characterize the natural history; (9) determine the
best treatments for pain; and (10) increase family awareness. This community-driven research
agenda reflects the concerns most important to the community, both in perception and in
practice. We therefore encourage future DCP research to center around these themes. Fur-
thermore, noting that community members (not clinicians or researchers) generated the
majority of top-prioritized uncertainties, our results highlight the important contributions
community members can make to research agendas, even beyond DCP.
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Glossary

AACPDM = American Academy for Cerebral Palsy and Developmental Medicine; CBT = cognitive behavioral therapy; CP =
cerebral palsy; CPRN = CP Research Network; DBS = deep brain stimulation; DCP = dystonia in CP; GMFCS = Gross Motor

Function Classification System; JLA = James Lind Alliance.

Cerebral palsy (CP) is the most common childhood motor dis-
ability (affecting 2-3/1,000 children) and is the most common
cause of childhood dystonia.,l’2 a debilitating, under-recognized,
and often treatment refractory disorder.”* Dystonia is the pre-
dominant form of tone in 15% of people with CP, but up to 70%
experience some dystonia.”* Although dystonia in CP (DCP) is
classically associated with acute injuries at term gestation, any
cause of CP can yield dystonia.” Unlike spasticity (the most
common hypertonia type in CP), dystonia is characterized by
variability and worsens with voluntary movement. Differentiation
between dystonia and spasticity is difficult but critical: dystonia
responds to distinct treatments and is a relative contraindication
for some spasticity treatments (e.g, selective dorsal rhizotomy).>®
Despite the need for DCP treatment development, dystonia re-
search has largely focused on rare genetic adult-onset dystonias.
As a result, the unique needs of people with DCP remain largely
uncharacterized and unaddressed.

To identify research questions that directly benefit those with
DCP, people with CP and their caregivers should be involved
in setting the research agenda. The 2017 NIH “Strategic Plan
for Cerebral Palsy Research” called for enhanced communi-
cation between patients and researchers to generate and share
data.” The CP Research Network (CPRN), a nonprofit net-
work of community members and clinicians/researchers
collaborating to improve CP health outcomes, responded
to this statement with the 2018 “Research CP” initiative,
which created a community-centered research agenda for
CP at large. Input was garnered from across the CP com-
munity: people with CP, caregivers, advocates, clinicians,
and researchers.® While that priority list provided a road
map for numerous research initiatives, the prioritization
process favored research ideas for which the community
had the greatest baseline awareness. Consequently, under-
recognized CP features, such as DCP, were left out of the
top research ideas.

At the request of its community advisory panel of people with CP
and caregivers, the CPRN next focused on setting a community-
centered research agenda for DCP to prioritize research ideas that
could improve the lives of people with DCP. We aimed to build
relationships among members of the CP community who share a
common goal of advancing DCP research.

To perform this, we used the well-established James Lind
Alliance (JLA) methodology for patient partnership priority
setting” to delineate the top 10 research themes for DCP. We
recommend these themes as a guide to those interested in the
highest impact concerns for people with DCP.

Neurology | Volume 99, Number 6 | August9, 2022

Methods

This project was reviewed by the University of Utah In-
stitutional Review Board and considered exempt.

Steering Group and Recruitment

The CPRN convened a “Research CP: Dystonia Edition”
Steering Group in 2019 comprising experts in DCP (M.C.K,
D.LF, JWM, and BRA.) and CP community members
(P.G. and M.S.). The CPRN and Steering Group promoted
the opportunity to participate in this process through social
media, the CPRN community registry (MyCP), the American
Academy for Cerebral Palsy and Developmental Medicine
(AACPDM), the Child Neurology Society, and the American
Academy of Neurology.

Webinars

The Steering Group produced 3 educational webinars in 2019
discussing current DCP knowledge among all participants.
Webinars covered the following: (1) an overview of the study
and definition of DCP,'*'" (2) a review of the AACPDM
DCP care pathway'” including personal vignettes from the
Steering Group CP community members, and (3) a de-
scription of existing and ongoing DCP research. These
webinars remain publicly viewable."?

Uncertainty Generation
The JLA defines uncertainty using the following principles:”

1. “...no up-to-date, reliable systematic reviews of re-
search evidence addressing the uncertainty about the
effects of treatment exists...” or “...up-to-date system-
atic reviews of research evidence show that uncertainty
exists.”

2. “...include other health care interventions, including
prevention, testing, and rehabilitation.”

Community members, clinicians, and researchers who par-
ticipated in at least 2 of the 3 webinars were invited to con-
tribute uncertainties for consideration in the research agenda.
This inclusion criterion promoted knowledge equity among
participants by establishing a shared knowledge base, up-
holding the James Lind Alliance methodology for Priority
Setting Partnerships. Uncertainties were gathered as free-text
fields in a web survey with an unlimited number of entries
allowed per participant.

Consolidation and Validation of Uncertainties
The Steering Group reviewed uncertainties using the above-
mentioned criteria and eliminated redundancies.
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CP = cerebral palsy.

Prioritization of Uncertainties

The final list of uncertainties was loaded into Codigital, an
online collaborative voting tool (Codigital Limited, London,
United Kingdom). All participants who viewed at least 2 of
the 3 webinars were invited to prioritize uncertainties. Voting
participants were presented with pairwise choices of uncer-
tainties and asked to pick which of the 2 uncertainties, if
addressed, would have greater effect on people with DCP.

Organization of Uncertainties

On completion of voting, the Steering Group reviewed the 29
uncertainties that received priority votes more than 50% of the time
when compared head-to-head with other uncertainties. Three
Steering Group clinician members (M.CK,, D.LF, and BRA.)
independently grouped each prioritized uncertainty by theme and
consolidated and refined these themes through iterative discussion
with the full Steering Group to create a final list of the top 10
research themes. The themes were ranked in order of the highest
ranked uncertainty that contributed to the theme to preserve the
underlying rank order of the uncertainties after voting,

Dissemination

The Steering Group organized a final live webinar to share the
results with the community.14 The Figure demonstrates the
methodology described earlier.

Neurology.org/N

Results

One hundred sixty-six participants viewed at least 2 of the 3
webinars; 28 participated in the generation of uncertainties,
and 82 participated in prioritization. Participant de-
mographics are described in Table 1. Seventeen community
members and 11 clinicians/researchers generated uncer-
tainties. Of the 82 participants in the voting, 35 were com-
munity members, 41 were clinicians, and S were researchers.
Of the voting community participants (people with CP or
parents/caregivers representing them), 14 of the 35 were
independently ambulatory (Gross Motor Function Classifi-
cation System [GMFCS] levels I-1II), and 21 of the 35 relied
on a wheelchair for mobility (GMFCS levels IV-V). The
average age of community participants with CP was 44.1 years
(95% C136.60-51.59), and the average age of people with CP
represented by a parent/caregiver was 7.9 years (95% CI
5.87-9.93). Most of the voting clinician participants were
neurologists (16/41) or physical therapists (16/41). Other
specialties included developmental pediatrics (3/41), physical
medicine and rehabilitation (4/41), occupational therapy
(1/41), and orthopedic surgery (1/41).

Initially, 113 uncertainties were proposed, and after consoli-
dation of redundant items, 70 unique uncertainties remained.
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Table 1 Participant Demographics

Participant profile

Viewed at least 2 of 3
webinars n (%)

Participated in contributing
uncertainties n (%)

Participated in uncertainty
prioritization n (%)

Community 62 (37) 17 (61) 35(43)
Parent or caregiver of a person with CP 39 (23) 11 (39) 24 (29)
Person with CP 20 (12) 5(18) 10 (12)
CP community advocate 3(2) 1(4) 1(1)

Clinician or researcher 59 (36) 11 (39) 46 (56)

No data 45 (27) 0(0) T

Total 166 28 82

Abbreviation: CP = cerebral palsy.

Of these, only 3 uncertainties were thought by the Steering
Group to have already been addressed in the literature,
yielding 67 unique uncertainties. Of these, 29 were prioritized
above their paired uncertainties more than 50% of the time.

Community members’ ideas were well-represented. The top 2
ranked uncertainties were generated by a parent, and 55% of
the top-ranked uncertainties were contributed by caregivers,
people with CP, or advocates, with the remainder contributed
by clinicians (31%) or researchers (14%). The Steering
Group subsequently consolidated these top-prioritized un-
certainties into 10 research themes (Table 2).

Discussion

By leveraging community, clinician, and researcher partici-
pation, we have identified the top 10 research themes believed
to have the greatest effect on people with DCP.

Community engagement in research agenda setting has
multiple advantages. First, clinical and translational re-
search should focus on what most helps the community
affected by the condition and community members are best
equipped to describe their needs. Second, when research
questions are prioritized based on importance to the
community, community engagement in research may rise.
This can increase study recruitment, mobilization of re-
search funding, and greater uptake of new research findings.
Finally, it is important to study any condition in the context
of the population it is affecting. Because past dystonia re-
search tended to focus on rarer genetic etiologies, inclusion
of people with CP and their caregivers when setting a DCP
research agenda is critical for prioritizing CP-specific re-
search questions.

Our results support the value of a community-driven research
agenda. Most of the top-prioritized uncertainties (55%) were
proposed by community members, including the top 2 ranked
uncertainties that contributed to the top 2 research themes.
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We have summarized the top 10 themes below, exploring the
likely rationale behind prioritization of each theme, the cur-
rent state of the research, and potential next steps. We envi-
sion these themes can generate research questions with the
highest potential to benefit the DCP community.

Theme 1: Develop New Treatments for
Individuals With DCP

Rationale

Currently available treatments for DCP are associated with in-
complete dystonia control and often functionally limiting side-
effect profiles.”

Current State of the Research/Research Gaps

Potential new treatments extend beyond oral medications to
neuromodulation'® and improved deep brain stimulation
(DBS) targeting.16 Community members expressed interest in
investigating a possible role for medical marijuana/cannabidiol
in treating dystonia.® Exploratory work also suggests that neural
precursor cells may be leveraged to augment innate neural
repair mechanisms, which could provide potential disease-
modifying options for DCP treatment."”

Potential Next Steps

An improved understanding of the fundamental changes in the
brain that cause dystonia (theme 7) may be intimately related
to our ability to develop new treatments. Dystonia, regardless
of etiology, may have shared common mechanisms or circuit
pathophysiology,18’19 which can facilitate the identification of
broadly applicable treatment targets. As the genetic causes of
CP become more codified, N-of-1 therapies addressing the
underlying mechanism of an individual’s DCP may become
increasingly possible.”’

Theme 2: Assess Rehabilitation, Psychological,
and Environmental Approaches to
Manage Dystonia

Rationale
Noting that dystonia is triggered by heightened arousal (including

. >~ 11 . .
pain and extreme emotion),  therapies and environmental
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Table 2 Top 10 Research Themes for DCP

Theme Uncertainties Rank Score (%) Source
1. Develop new treatments for Can we find more effective medications for dystonia with fewer side 1 69.68 Community
individuals with DCP effects and longer therapeutic effects than currently available member
treatments?
How can we better improve function and outcomes for those with 5 64.04 Clinician
dystonia as part of their CP?
Can stem cell treatment improve outcomes for dystonic CP? 26 50.68 Community
member
2. Assess rehabilitation, What are the nonmedical interventions that can help reduce dystonia? 2 66.46 Community
psychological, and environmental member
approaches to manage dystonia
3. Compare effectiveness of What are the most effective treatments for dystonia including 3 64.44 Researcher
pharmacologic and surgical pharmacologic, surgical, and nonpharmacologic therapies?
treatments for dystonia (including
evaluation of side effects, a person’s What are the long-term health effects and outcomes of treatments 4 64.06 Clinician
overall function, and effect on used for dystonia (including intrathecal baclofen) and DBS?
individualized goals)
Do first-line dystonia medications interfere with learning and 8 58.33 Community
cognitive performance? member
What is the most effective way to use rehabilitation strategies as an 16 54.77 Clinician
adjunct for medical or surgical treatments?
Is DBS or ITB more effective in treating DCP? 19 52.97 Clinician
What is the role of medical marijuana and cannabidiol in patients 21 52.13 Clinician
with dystonia?
What are the adverse effects of medications and how do we assess 25 51.33 Clinician
for these in patients who are unable to effectively communicate?
4. Improve the clinical consistency  Can a dystonia severity scale be made to be reliable for DCP and 6 60.35 Community
of dystonia diagnosis and severity feasible to implement in clinic? member
assessments
How can we increase the consistency of care from clinicians seeing 12 56.14 Community
children with DCP? member
Why is dystonia inconsistently diagnosed across providers? 22 51.91 Clinician
5. Assess the effect of mixed tone In patients with mixed spasticity and dystonia, can we determine 7 58.50 Community
(spasticity and dystonia) in CP in the treatable elements of spasticity and dystonia that lead to hip member
outcomes and approaches and spine deformities?
6. Assess predictors of treatment Does dystonia etiology or severity play a role in treatment efficacy? 9 57.88 Community
responsiveness (e.g. etiology, member
severity, earlier detection) in
individuals with DCP Does earlier detection and intervention in dystonia lead to improved 10 57.11 Community
outcomes? member
How does dystonia of varying severity affect recovery from 29 50.14 Community
surgical or medical interventions? member
7. Identify what causes DCP (the What is the pathophysiologic mechanism of DCP? 13 56.09 Researcher
pathophysiologic mechanism)
Is dystonia related to unorganized motor patterns driven by plasticity? 27 50.26 Clinician
What percentage of patients with dystonic CP have an underlying 28 50.22 Researcher
genetic etiology?
8. Characterize the natural history =~ What is the natural history of patients with nonprogressive dystonia? 14 56.02 Community
of DCP member
9. Determine the best treatments What are the best treatments for pain secondary to dystonia? 15 55.28 Clinician
for pain due to dystonia in CP
10. Increase awareness of DCP Is there a need for a unified dystonia guide for parents and medical 23 51.51 Community
among families professionals? (e.g., the CP Toolkit) member
What education can we provide to physicians and families to improve 24 51.50 Community
the awareness and diagnosis of dystonia? member

Abbreviations: CP = cerebral palsy; DBS = deep brain stimulation; DCP = dystonia in CP; ITB = intrathecal baclofen.
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interventions reducing stress, pain, and emotional lability could
improve dystonia (see also theme 9). Environmental interven-
tions could include ensuring comfortable and supportive seating
in the workplace or providing a consistent school aide familiar
with the person with CP and their dystonia triggers. Re-
habilitation and psychological approaches could include
strengthening exercises to reduce pain with weight-bearing and
cognitive behavioral therapy (CBT) to develop coping strategies
for anxiety triggers.

Current State of the Research/Research Gaps
Rehabilitation and psychological approaches have been assessed
in CP, but primarily regarding hand and gross motor function.”"
Environmental interventions are less well studied. There is a lack
of high-quality studies assessing these interventions for DCP.

Potential Next Steps

Prospective randomized controlled trials should assess the
effects of these interventions in people with functionally
limiting dystonia. N-of-1 studies can also be used to evaluate
individualized nonmedical interventions tailored to a person’s
primary functional concerns.

Theme 3: Compare Effectiveness of
Pharmacologic and Surgical Treatments
for Dystonia

Rationale

Incremental dystonia severity reduction may not necessarily
improve the functional abilities of the person with CP and
thus may not justify an extensive side-effect profile. Therefore,
comparative effectiveness studies of DCP treatments should
take side-effect profiles, overall functional improvements, and
quality of life into account.

Current State of the Research/Research Gaps

A recent systematic review summarized results from 4 ran-
domized and 42 nonrandomized studies consisting of 915
participants with DCP evaluating pharmacologic and neuro-
surgical interventions. The evidence favoring any intervention
was deemed to be of low or very low certainty.’

Potential Next Steps

Well-designed prospective trials evaluating comparative ef-
fectiveness across interventions are needed. These trials
should include outcomes focused on dystonia severity,
achievement of individualized goals, motor function, pain/
comfort, sleep duration and quality, ease of caregiving, quality
of life, and adverse events (including emergency care).

Theme 4: Improve the Clinical Consistency of
Dystonia Diagnosis and Severity Assessments

Rationale

Dystonia is under-recognized, resulting in inconsistent diagnosis
and care.®> Dystonia, by definition, is variable in appearance
making its recognition difficult."® Even expert assessors may
disagree on dystonia diagnosis during a single motor task.”>

Neurology | Volume 99, Number 6 | August9, 2022

Current State of the Research/Research Gaps

There are several rating scale assessments and diagnostic tools
available for people with DCP."***® These rating scales and
tools are valuable, but each has limitations, including length-
iness, poor clinical sensitivity, deficient differentiation of
dystonia from other dyskinesias or tone patterns, and variable
measurements of dystonia characteristics (e.g., amplitude,
duration, and severity). Reliable assessments for dystonia are
valuable both clinically and as clinical trial outcome measures.

Potential Next Steps

To improve diagnostic consistency, we must address the
following barriers: (1) awareness, (2) comprehension, (3)
reliability, (4) feasibility, (5) mixed movement disorder dif-
ferentiation, and (6) identification of what is important to
both the clinician and the person directly affected by DCP.
Providing greater education on current rating scales and tools
may prove beneficial, but new standardized assessments
addressing these barriers are also needed. Future directions
could, in addition, investigate quantitative video and motion
analysis as diagnostic assessments.

Theme 5: Assess the Effect of Mixed Tone
(Spasticity and Dystonia) in CP in Outcomes
and Approaches

Rationale

More than 70% of people with CP exhibit mixed tone patterns.*
Therefore, addressing dystonia in the context of coexisting
spasticity is vital.

Current State of the Research/Research Gaps

The Hypertonia Assessment Tool is a validated tool that can
be used by both clinicians and researchers to identify mixed
tonal patterns of spasticity and dystonia.’® Few studies de-
scribe the research subjects” mixed tone patterns or treatment
responses. Those that do have not compared the response of
patients with mixed tone with the response of patients with
either dystonia-only or spasticity-only patterns.*

Potential Next Steps

Moving forward, knowledge implementation research to en-
courage clinicians and clinical researchers to identify mixed
tone patterns will be helpful. Mixed tone patterns commonly
coexist with mixed movement patterns. Thus, a new tool to
quantify subcomponents of different tone or movement pat-
terns in an individual person is needed. Movement disorder
video databases could be mined for this purpose. Intervention
research in CP should also include a baseline description of
tone patterns in participants and rigorously assess how mixed
tone affects response to different therapeutic modalities.

Theme 6: Assess Predictors of Treatment
Responsiveness in Individuals With DCP

Rationale
There is some evidence that earlier treatment of dystonia in
people with CP may improve outcomes, >’ although this needs

Neurology.org/N
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to be corroborated in prospective studies across treatment op-
tions. To treat DCP, it first needs to be recognized by clinicians
(theme 4) or brought to their attention by families (theme 10).

Current State of the Research/Research Gaps

Dystonia treatment response can be influenced by individual
factors,”’ concurrent conditions,®” and the quality of the in-
dividual’s purposeful movement.*® The etiology of dystonia
may also be important in determining how an individual with
DCP responds to treatment.>*

Potential Next Steps

Stratifying people with DCP into those with similar etiologies,
brain injury patterns, involved body regions, functional limi-
tations, dystonia patterns, or a combination may help eluci-
date shared treatment response characteristics. Structural and
functional neuroimaging techniques hold promise for iden-
tifying features predictive of DCP treatment response and are
already being used for decision-making related to DBS.®
Potential blood-based or genetic biomarkers may also ulti-
mately be found to help predict response to treatment.

Theme 7: Identify What Causes DCP

Rationale

Although there is value in identifying the etiology of an indi-
vidual’s dystonia, there is the potential for even greater thera-
peutic impact if the shared brain pathophysiology that leads to
DCP across cohorts of individuals was better understood.

Current State of the Research/Research Gaps

Many risk factors for dystonia have been identified, ranging from
traumatic brain injury to hypoxia-ischemia to genetic variations,
but the final common pathway by which all of these insults lead
to dystonia is poorly understood. Previous studies based on
anatomic and functional connectivity suggest that changes in
both brain circuit connections'® and function®®

volved, although a unifying mechanism has yet to emerge.

seem to be in-

Potential Next Steps

A systems neuroscience approach (integrating findings from
multiple fields across multiple model systems) could enable
the distillation of the essential elements of dystonia down to a
causal pathway. Characterization of such a causal pathway
could enable parallel advances in theme 1, the development of
new therapeutics.

Theme 8: Characterize the Natural History of DCP

Rationale

CP by definition is nonprogressive, but that does not mean that
the clinical phenotype is unchanging.37 The evolution of dys-
tonia in people with CP should be characterized to benchmark
longitudinal treatment trials and provide prognostication.

Current State of the Research/Research Gaps
One retrospective cohort study reported that approximately
60% of families perceived a worsening of dystonia in their

Neurology.org/N

children with CP over time with approximately 8% of families
perceiving improvement.® This study focused solely on dys-
tonia in childhood, but most individuals with CP are adults.*®
We know that adult patients with DCP are at an increased risk
of myelopathy perhaps related to cervical dystonia,”® but it is
vital that we learn other risks that affected individuals may face
over time.

Potential Next Steps

To characterize the natural history of DCP, we must longi-
tudinally follow-up affected individuals through adulthood.
This becomes challenging with the significant decline in
surveillance of these individuals once they transition to adult
medical care providers. Supporting large longitudinal patient
registries and cultivating adult practitioners with a specific
interest in DCP to follow-up these individuals long-term can
help in establishing the natural history of this population.

Theme 9: Determine the Best Treatments for
Pain due to DCP

Rationale

Dystonia was identified as the second most common cause of
moderate to severe pain in children with DCP, second to pain
from hip subluxation.® Chronic pain, including pain from
dystonia, can induce a neuroplastic response that heightens
the individual’s sensitivity to pain. This then contributes to a
negatively reinforced pain cycle in the individual, further
highlighting the importance of finding effective treatments.*’

Current State of the Research/Research Gaps

People with dystonia often have communication limitations
that can make subjective assessments (such as pain) difficult.
Even beyond the challenges of assessment, there is limited
evidence for effective treatments to reduce pain in DCP.> A
recent systematic review® found no evidence for pain re-
duction for many oral medications used to manage DCP. A
single retrospective study identified that clonidine may en-
hance sleep and comfort in seating for individuals with severe
generalized dystonia.*' No studies have been completed on
medical marijuana and cannabidiol in DCP. Low-certainty
evidence for the more invasive dystonia treatments (botuli-
num toxin A, intrathecal baclofen, and DBS) does support a
reduction in pain.’ There are no studies evaluating CBT for
chronic pain management in individuals with DCP.

Potential Next Steps

There is clearly a need for controlled trials evaluating the
effectiveness of medical/psychological and surgical interven-
tions to reduce pain in DCP. Outcome measures in all clinical
trials of DCP should include patient-reported pain outcomes.

Theme 10: Increase Awareness of DCP
Among Families

Rationale
Underdiagnosis of DCP by medical practitioners can be
approached in 2 ways: by improving dystonia recognition by
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practitioners (theme 4) and by empowering people with CP
and their families with an increased knowledge of DCP.

Current State of the Research/Research Gaps

Dystonia diagnosis in people with CP can be delayed by

years.” This delays targeted treatment, which may worsen

outcomes.”® A lack of awareness can also prove dangerous if

families do not have a medical home or “dystonia action plan”

if a movement disorder emergency such as status dystonicus
1

occurs.

Potential Next Steps

Publicly available webinars on DCP (as prepared for this
study) and educational materials that can be handed out in the
clinic such as the “CP Toolkit”** can help increase family
awareness of DCP. Future research can focus on the de-
velopment of dystonia screening questionnaires that can both
increase family and practitioner awareness of dystonia in
people with CP.

Limitations

Participants were recruited from different organizations and
represented the community, researchers, and clinicians. Cli-
nician recruitment entailed 2 neurologic medical associations
leading to greater neurologist involvement than other physi-
cians, but there were an equal number of voting neurologists
and therapists (39%) representing important allied profes-
sionals in the care of individuals with CP. There is likely self-
selection bias in this population, which merits future assess-
ment (including education level, race, ethnicity, and socio-
economic factors). In addition, access issues may have limited
participation (noting that our webinars and promotional ef-
forts were online).

Half of all participants who viewed the webinar ultimately
participated in prioritizing uncertainties. This could be viewed
as substantial participant attrition. However, it is possible that
there were 2 populations of participants: those committed to
developing a research agenda for DCP and those who were
only interested in learning more about DCP. To that end,
conducting this study may have begun satisfying theme 10 of
the ultimate research agenda (to increase awareness of DCP
among families).

The webinars led by the expert authors of this study
attempted to summarize existing research and views without
naming potential research questions. However, we acknowl-
edge that this was not a systematic review and that the
webinars likely reflect gaps prioritized by the authors. This
may have biased the listeners and therefore biased the gen-
erated uncertainties to align with the priorities of the authors.
However, it is reassuring that the top uncertainties were
generated by the community and not by researchers and cli-
nicians (including the authors of this study).

We have generated a community-driven research agenda
outlining the top 10 research themes for DCP. These
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research themes could have high impact for the CP com-
munity and therefore merit consideration by clinicians and
researchers. Noting that the top research themes and un-
certainties were generated by community members, these
results support the involvement of the community in the
generation of research ideas, not just in DCP but across the

medical field.
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