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Abstract

Background: Ambulant children with cerebral palsy (CP) undertake physiotherapy to
improve balance and walking. However, there are no relevant clinical guidelines to
standardize usual physiotherapy care in the United Kingdom. A consensus process
can be used to define usual physiotherapy care for children with CP. The resulting
usual care checklist can support the development of clinical guidelines and be used
to measure fidelity to usual care in the control groups of trials for children with CP.
Methods: Twelve expert physiotherapists were recruited. In Phase 1, statements on
usual care were developed using a survey and two nominal groups. Phase 2 included
a literature review to support usual physiotherapy interventions. Phase 3 used a con-
firmatory survey, which also captured changes to provision during the COVID-19
pandemic. Consensus was calculated by deriving the mean of the deviations from the
median score (MDM). High consensus was deemed to be where MDM < 0.42.
Results: Physiotherapists reached high consensus on five outcome measures (MDM
range 0-0.375) and nine areas of assessment (MDM range 0-0.25). Physiotherapists
reached moderate consensus on task-specific training (MDM = 0.75), delivered at
weekly intensity for 4-6 weeks (MDM = 0.43). There was high consensus
(MDM = 0) that children should participate in modified sport and fitness activities
and that children with Gross Motor Function Classification System Level Il should be
monitored on long-term pathways (MDM = 0.29).

Conclusions: Physiotherapists reached consensus on two usual care interventions,
and a checklist was developed to inform the control groups of future randomized
controlled trials. Further consensus work is required to establish clinical guidelines to

standardize usual physiotherapy care in the United Kingdom.
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1 | INTRODUCTION

Cerebral palsy (CP) is an umbrella term describing a group of perma-
nent disorders affecting the development of posture and movement
affecting 2.1 per 1000 children (Oskoui et al., 2013). Motor impair-
ments associated with CP make walking more effortful and signifi-
cantly limit children's participation at school and in the community
(Kamp et al., 2014). Children with CP can experience primary move-
ment impairments such as spasticity, weakness or reduced selective
movement control (Rosenbaum et al., 2007). The severity of the
movement disorder can be described using the Gross Motor
Function Classification System (GMFCS) (Palisano et al., 1997).
Children with GMFCS Levels I-lll are able to walk with varying
levels of support or orthoses and tend to achieve their peak motor
performance by age 9 (Hanna et al., 2008; Palisano et al., 2007).
However, secondary musculoskeletal impairments can develop dur-
ing periods of rapid growth, presenting further challenges to walking
and balance skills.

Physiotherapists provide advice and therapeutic interventions
aimed at addressing primary impairments and preventing secondary
complications of CP. Young people with CP and their families want to
know which physiotherapy interventions are the most effective and
the frequency and intensity required to achieve optimum mobility
(Morris et al, 2015). Physiotherapy service provision may vary
depending on resources and how emerging evidence (Franki
et al., 2012; Hagglund et al., 2014; Novak et al., 2013) and national
guidance is implemented (Mugglestone et al., 2012). Currently, there
is no standardization of physiotherapy care for ambulant children with
CP in the United Kingdom.

The highest level of evidence for the effectiveness of an interven-
tion is through meta-analysis of randomized controlled trials (RCTs)
(Centre for Evidence-Based Medicine, OCEBM Levels of Evidence
Working Group, 2011). In many physiotherapy studies, the control
group undertakes ‘usual care’, but this is often unspecified. Usual care
across studies is likely to vary in the frequency and intensity of phys-
iotherapy, and participants in a control group could be undertaking
activities similar to the experimental intervention. It is essential to
define usual care within the research setting to ensure the effect size
of an intervention within a trial is correctly measured. Therefore, a
definition of usual care is crucial to ensure robust research findings
and to inform the development of evidence-based clinical pathways
(Royal College of Physicians, 2016).

2 | METHODS

The aim of this study was to reach consensus on current
usual physiotherapy care delivered by physiotherapists in the
United Kingdom and to develop a usual care checklist to enable
measurement of fidelity to usual care in the control group of a
forthcoming feasibility RCT. The Health Research Authority and
Health and Care Research Wales (reference 254056) granted per-
mission for this study.

Key messages

o A checklist of usual physiotherapy care in the United
Kingdom has been developed for ambulant children with
cerebral palsy to inform the control groups in randomized
controlled trials.

e Usual physiotherapy care should include task-focused
therapy, facilitation of modified sport and participation in
community activity.

o Physiotherapy tools were identified for the assessment
of balance and mobility and measurement of treatment
outcomes.

e Children with Gross Motor Function Classification Sys-
tem Level Il should remain on long-term monitoring
pathways.

e The usual intensity of physiotherapy treatment in the
United Kingdom is weekly for 4-6 weeks and is lower
than that which is reported to be effective in research
literature.

This study adopted a three-phase design (Figure 1). Phase
1 used idea generation and nominal group technique (NGT) to
establish consensus statements on usual physiotherapy care aimed
at improving balance and walking in children with CP, GMFCS I-IIl.
Phase 2 was a literature review to establish the evidence base
underpinning the interventions identified in the consensus state-
ments. Phase 3 used a survey to confirm consensus on the usual
care checklist.

21 | Participants

The optimal size for a nominal group (NG) is between 5 and 12 peo-
ple (Allen et al., 2004; Harvey & Holmes, 2012; Potter et al., 2004).
Two NGs were established in Phase 1. The first NG consisted of six
paediatric community physiotherapists from National Health Service
(NHS) providers in South West UK. The physiotherapy managers of
five child development centres recruited participants. They gave
information packs to interested clinicians. The manager was asked
to nominate one or two staff volunteers to participate during work
time. A national NG was formed with six community physiothera-
pists from the rest of the United Kingdom. Adverts were placed in
the Association of Paediatric Chartered Physiotherapists e-bulletin.
Interested physiotherapists were invited to respond directly to the
chief investigator, who sent them an information pack. Participants
were eligible if they had over 2 years of experience in paediatric
physiotherapy and held a current community paediatric caseload
in the United Kingdom, with an NHS provider. In Phase 3, all 12
participants 1 were invited to

from Phase complete a

confirmatory survey.
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Phase 1 - Development of consensus
statements

Purpose: To scope and develop consensus
statements around usual physiotherapy care

Phase 2 - Literature Review
Purpose: To determine the strength of the

evidence underpinning interventions proposed

in Phase 1

Phase 3 - Confirmation

Purpose: To confirm consensus on inclusion of

factors into the final checklist

FIGURE 1

2.2 | Phase 1: Development of consensus
statements

Phase 1 employed the NGT, a consensus process that encourages
individual participation and a non-hierarchical exchange of ideas
(Ven & Delbecq, 1974). It has previously been used within physiother-
apy to reach consensus on interventions that influence motor devel-
opment in children with CP (Bartlett & Palisano, 2002). NGT involves
a three-stage process of decision-making during a structured group
meeting led by a skilled, neutral facilitator (Bartlett & Palisano, 2002;
Delbecq et al., 1975).

221 | Idea generation

We modified the NGT by using an online questionnaire to develop
ideas prior to the NG meetings. In addition to the questionnaire,
participants received a clinical scenario, describing a 12-year-old
boy with CP (GMFCS Level Il), to help them frame their responses
using an authentic situation. The questionnaire comprised a series
of open questions to explore ideas on what constitutes usual
physiotherapy care for him and how it might vary for children of
different ages and functional levels. The lead author grouped
together the responses generated by participants to form 10
statements about usual care. Ideas excluded from the 10 state-
ments, where fewer than 20% respondents identified them, were
recorded and set aside for discussion and clarification during
the NGs.

¢ Patient and public consultations n=4
e Participant online questionaire n=12
¢ South West Nominal Group n=6

¢ National Nominal Group n=6

¢ Analysis of Phase 1 consensus

e Literature review of interventions identified in Phase 1
e Evidence summary for interventions for Phase 3 survey

¢ Confirmatory online consensus survey n=8
 Analysis of Phase 3 consensus
¢ Development of usual care checklist

Flow diagram showing the three phases of the consensus study

222 | NGs

The lead author, an experienced paediatric physiotherapist and
researcher, facilitated the NGs. Her position at the group was of a neu-
tral facilitator, and other members of the research team supported the
process: HH documented notes, and JM administered the scoring. Partic-
ipants were asked to consider the minimal physiotherapy care usually
undertaken by a physiotherapist, regardless of NHS setting. Careful con-
sideration was given to the scope of the physiotherapy role. Participants
excluded the provision of orthotics, as orthotists are autonomous practi-
tioners responsible for the assessment and prescription of orthotics.

The statements on usual care were presented to participants at
the beginning of the SW NG. Participants scored their level of agree-
ment with each statement using a 5-point Likert-type scale
(1 = strongly disagree, 2 = disagree, 3 = undecided, 4 = agree and
5 = strongly agree). The mean group score was calculated for each
statement at the end of each scoring round. Participants were pres-
ented with the group median score alongside their individual scores
for each statement. The facilitator encouraged a round-robin feedback
from the participants for each statement. Participants explored the
relative merits of each statement and were able to evaluate their ideas
compared with those held by the group. Participants discussed and
then revised the statements. The group revisited any ideas previously
set aside for further discussion to see if they wished to include them.
For example, hydrotherapy was a subject initially set aside, and was
revisited by both groups, but remained excluded. Participants
rescored all the statements where consensus was not reached in the

previous scoring round.
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The statements on usual care developed during the South West
(SW) NG were presented at the beginning of the national NG, in an
iterative process. The national NG decided to include an idea that had
been excluded by the SW NG. This was related to the importance of
advocating wheelchair mobility for children assessed as GMFCS Level
Il. This was taken forward into Phase 2.

At the end of Phase 1, the levels of consensus for the 10 state-
ments on usual physiotherapy care were calculated for each NG. Six

physiotherapy interventions were proposed by the NGs as usual care.

2.3 | Phase 2: Literature review
The aim of the literature review was to appraise the strength of evi-
dence supporting the six interventions proposed for inclusion

(in Phase 1) in usual care for ambulant children with CP.

2.3.1 | Search strategy

Two researchers (RR and JM) conducted the search for literature sys-
tematically. No date limits were set for the search. The initial search
took place on 16 December 2019 and was updated as new evidence
emerged until 07 July 2020. The databases searched were MEDLINE
(EBSCO), EMBASE (EBSCO), PUBMED, The Cochrane Central Regis-
ter of Controlled Trials, CINAHL, AMED (EBSCO), PEDro, SCOPUS,
Google Scholar, ETHOS, PRIMO research outputs and theses.

Initial keywords searched were child OR adolescent AND cerebral
palsy AND physiotherapy OR physical therapy AND walking OR gait
OR balance AND strength training OR exercise OR progressive
resisted exercise OR strengthening OR stretching OR flexibility OR
task practice NOT surgical OR Botulinum toxin OR orthotic OR
orthoses.

232 |
selection

Inclusion and exclusion criteria and study

Systematic reviews or studies in the English language were included
where they reported physiotherapy interventions with outcomes
related to walking and balance. Where no systematic review was
found, RCTs and then experimental studies were included. Papers
were excluded where the results are reported in a systematic review
or were superseded by more recent studies. Protocol-only publica-
tions and papers that did not report an outcome relating to balance or
walking were excluded. The results are presented in accordance with
PRISMA guidelines (Moher et al., 2011).

Figure 2 shows that of the 670 abstracts reviewed, 105 full
papers were retrieved for abstract review; of these, there were 75 sys-
tematic reviews, 29 RCTs and one experimental design study. Only
15 papers met the criteria for full review and were assessed for bias
using the CASP tool (Hannes et al., 2010). These comprised 12 system-
atic reviews (Anttila et al., 2008; Bania et al., 2019; Booth et al., 2018;

Clutterbuck et al, 2019; Corsi et al., 2021; Dewar et al., 2015;
Elnahhas et al., 2019; Franki et al., 2012; Galey et al., 2017; Moreau
et al., 2016; Novak et al., 2020; Ritzmann et al., 2018; Tustin &
Patel, 2017), two RCTs (Kimoto et al, 2019; Valentin-Gudiol
et al, 2017) and one non-randomized crossover trial (Salem
et al., 2010). The strength of evidence for interventions identified as
usual care were rated as high, moderate, low or very low levels of evi-
dence (Balshem et al., 2011) (see Table 1).

24 | Phase 3: Confirmatory survey

The final online survey allowed participants to score subsections of
each statement of usual care in more detail. For example, participants
were asked to rate individual assessment tools from the list identified
in Phase 1 using the 5-point Likert-type scale. Interventions were
presented alongside the evidence summary (Table 1), and participants
were asked to indicate whether they thought the intervention should
be included or excluded as usual care or if they were undecided.
Participants were asked to comment on why they decided to award
each score in order to gain more insight into their views and

experiences.

2.5 | Analysis

Consensus was calculated by deriving the mean of the deviations
from the median score (MDM) using the following equation (Gunn
et al., 2018):

MDM = sum of individual deviations from the median
number of participants

High consensus (MDM < 0.42) is required for any treatment
intervention to be considered important for inclusion, for example,
type of exercise, whereas moderate consensus (MDM = 0.42-0.81) is
acceptable for other aspects of the programme setting such as
method of delivery (Allen et al., 2004).

Text from the idea generation questionnaire, quotations noted
during the NGs and responses from the confirmatory survey were
transcribed and coded as follows: P representing participant, followed
by participant number and either NG = nominal group or S = survey
to show at which stage it was said. The confirmatory survey produced
anonymous responses from individuals representing both NGs. The

text was explored using a framework analysis approach.

3 | RESULTS

Twelve physiotherapists participated across the two NGs in Phase
1. The median age of participants was 43 years (range 28-60) with a
median level post qualification of 21.5 years (range 7-38) with

18.5 years (range 3-29) in paediatrics. Table 2 shows the similarity
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FIGURE 2 PRISMA diagram

showing the flow of citations
reviewed within the literature
review

between both NGs. Eight of the 12 participants completed the Phase
3 confirmatory anonymous survey.

Participants developed 10 statements on usual care during the
NGs. They described six areas of intervention to be included in the lit-
erature review: participation in physical activities, flexibility exercises,
prolonged passive stretching; strength training; and task-specific or
functional activity training. Participants identified a list of assessment
tools and outcome measures to be included in the confirmatory sur-
vey. Both groups reached a high level of consensus (MDM < 0.42) for
all 10 statements on usual care at the end of the Phase 1 process
(Table 3). Participants in the SW group tended to award a higher
median score for each topic.

The literature review appraised evidence for the six interven-
tions identified as usual care during Phase 1. Evidence for each
intervention was explored in relation to outcomes of walking, bal-
ance and gross motor function. The evidence summary (Table 1)
shows moderate to low evidence to support fitness training and
modified sport. There was low evidence supporting prolonged pas-

sive stretching (excluding orthotics) using serial casting or prolonged

)
c
L
i Records identified from database searching (n =26064)
= Records identified from other sources (n =2)
3
i
—
Records screened Records excluded
—>
(n =670) (n =565)
(=2}
=
c
(]
o
Q
(77}
Full-text articles assessed for
eligibility — » Full-text articles excluded, did
(n =105) not report relevant outcomes,
protocol only or results
reported in more recent
review (n = 90)
—
] L . I
g Studies included in qualitative
3 synthesis
‘_é’ (n=15)
—

standing frame use. There was moderate to high evidence against
the use of progressive strength training. Strength training did not
improve gait characteristics or postural control and was associated
with multiple adverse events. Task-specific training, focusing on gait
training on the treadmill or on the ground, was supported by a
large evidence base, with low to moderate evidence supporting its
use. There was moderate to high evidence supporting the use of
vibration plate training for postural stability and improving gait and
low evidence against the use of neurodevelopmental therapy for
standing balance. There was an absence of literature to support
flexibility, postural stability or balance exercises as described by
participants.

The results below amalgamate the consensus responses with the
results of the literature review. Results are presented under two main
themes: physiotherapy service provision and structure and physio-
therapy interventions. Consensus scores are presented for each state-
ment topic alongside direct quotations from the participants. Where a
view was sustained from Phase 1, this is documented to show how

the view was developed.
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TABLE 1

Intervention

Participation in physical activities

Flexibility exercise

Prolonged passive stretching

Strength training

Task-specific training and functional

activity training

Postural stability and balance
activities

Evidence the intervention improves balance
or walking

Aerobic and fitness training improves gross
motor function

Modified sport improves balance and
walking

No evidence found

Serial casting of the ankle improves in gait
parameters in the short term (<12-week
effect), but it is unclear whether there is
functional benefit

Serial casting does not improve stride length

Prolonged standing in a frame or tilt table for
45 min, 3 times a week may have a short-
term, positive effect on gait parameters

Strength training using progressive resisted
exercise does not improve gross motor
function, gait speed and gait
characteristics

Progressive resisted exercise does not
improve postural control in standing

Gross motor activity training with
progressive resisted training (e.g. loaded
sit to stand) does not improve gross motor
function and is associated with multiple
adverse events

Gross motor activity training improves gross
motor function when undertaken in real-
world situations with variable practice of
skills

Gross motor task training of 1 h, 2-5 times
per week for 5-6 weeks improves postural
stability during gait

Mobility training, treadmill training and
partial body-weight support treadmill
training increases walking and stride
length at a dose of 15-30 min, 2-7 times
per week for 6-7 weeks

Treadmill training (excluding partial body
weight supported) improves balance and
postural control

Backward gait training improves balance,
gross motor function, step length and
walking velocity at a dose of 15-25 min, 3
times per week for 6-12 weeks

Partial body-weight support treadmill
training improves gross motor function
and walking endurance

Full body vibration training improves gait
speed at a dose of 9-18 minutes, 3 times
per week for 8 weeks

Trunk training on vibration plate improves
trunk alignment during gait

Neurodevelopmental therapy for 30 min
twice a week for 8 weeks did not improve
standing balance in children with spastic
diplegia

Evidence
strength

Moderate

Low

Very low

Low

Very low

Low

High

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Low

High

Moderate

Low

Evidence summary for physiotherapy interventions aimed at improving walking and balance for children with cerebral palsy

Reference

Clutterbuck et al. (2018)

Clutterbuck et al. (2018)

Tustin and Patel (2017)

Corsi et al. (2019)
Salem et al. (2010)

Clutterbuck et al. (2018); Corsi
et al. (2019); Dewar et al. (2015)

Dewar et al. (2015)

Clutterbuck et al. (2018)

Bania et al. (2019); Clutterbuck
et al. (2018)

Dewar et al. (2015)

Bania et al. (2019); Booth et al. (2018);
Clutterbuck et al. (2018); Corsi
et al. (2019); Novak et al. (2020)

Dewar et al. (2015)

Elnahhas et al. (2019)

Novak et al. (2020)

Corsi et al. (2019)

Dewar et al. (2015)

Dewar et al. (2015)

WILEY_L 7
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TABLE 2 Mean age, location and experience of participants

All participants n = 12

Median participant age (range) years 43 (28-60)

Median number years (range) qualified as a 21.5(7-38)
physiotherapist

Median number years (range) working in paediatrics 18.5(3-29)

Location of NHS Providers represented

Abbreviations: N, number; NG, nominal group.

South West National
NGn=6 NGn=6
40 (28-60) 45 (31-59)
18 (7-39) 23 (7-38)
15 (3-29) 20.5 (7-25)

Chelmsford, Kent, Leicester,
London, Medway, Yorkshire

Plymouth, Exeter,
Torquay, Truro

TABLE 3 The level of consensus scoring of statements of usual care in Phase 1

SW group

National group

Statement topic

Referral and discharge 5
Location of therapy 4.5
Frequency and intensity 5

Advice and information
Goals setting
Assessment tools
Outcome measures

Interventions

5
5
5
5
5
When frequency and intensity of physiotherapy differs 5
How intervention differs in relation to GMFCS level 5
How outcome measure differs in relation to GMFCS level 5
How intervention differs in relation to the child's age 5

5

How outcome measure differs in relation to the child's age

Median score

MDM Median score MDM Level of Consensus
0.25 4 0.17 High
0.38 5 0 High
0.25 45 0 High
0 5 0.33 High
0.5 5 0.33 High
0.25 4.5 0 High
0.25 5 0.5 High
0 4.5 0 High
0.25 5 0.33 High
0 4 0.33 High
0 5 0.5 High
0 45 0 High
0 5 0.5 High

Abbreviations: GMFCS, Gross Motor Function Classification Scale; MDM, mean deviation from median; SW, South West.

3.1 | Physiotherapy service provision and structure

3.1.1 | Referral and discharge criteria

There was high consensus (MDM = 0.29) that children with GMFCS
Level Ill should remain on a long-term pathway, from initial referral
until they transition to adult services. This view was sustained from

Phase 1 to Phase 3, for example:

Children with GMFCS 1l are more likely to develop
joint contractures and muscle shortening affecting
function
(P4-NG)

... They have on going equipment needs.

The pathway should include monitoring schedules for range of
motion and hip surveillance, such as the Cerebral Palsy Integrated
Pathway (CPIP), and continue until skeletal maturity (Wordie
et al., 2020). There was high consensus (MDM = 0.14) that children
at GMFCS Levels | and Il require episodes of care related to individual

need as P8 explains:

They may also run into difficulties around growth
spurts but can be given red flag information for re-
referral. (P8-NG)

Participants supported the prioritization of early intervention in

younger or newly diagnosed children.

3.1.2 | Location of physiotherapy appointments

High consensus established that usual care takes place in a children's
outpatient clinic (MDM = 0) and that appointments occur at school or
home (MDM = 0.14) when there are equipment or environmental
needs. This is often due to post-surgical rehabilitation programmes or
comorbidities such as learning disability, where treating the child in
the context of their usual environment is deemed to be more effec-
tive. Physiotherapists frequently visit schools to train support workers
to deliver a delegated programme of usual physiotherapy care. Time

efficiency was a factor affecting this choice:
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It is ... more time-efficient to see children in the
department. However, we carry out home or school
visits if indicated to review equipment or specific activ-

ities related to school or home environment. (P3-S)

3.1.3 |
input

Frequency and intensity of physiotherapy

There was high consensus (MDM = 0) that the clinical needs of the
children dictate the frequency and intensity of blocks of treatment
and reviews. There was moderate agreement (MDM = 0.43) that
blocks occur once per week for 4-6 weeks. This was first identified in

Phase 1 and sustained in Phase 3:

4-6 treatments appear to be what is manageable for
children and their families to follow a more demanding
therapy regime. It allows for review of goals and moni-
tor[ing] progress in a defined timespan. (P11-NG)

There was high consensus (MDM = 0) that children receiving
physiotherapy should be routinely reviewed every 3-12 months.
There was high consensus (MDM = 0.25) that physiotherapy is
needed more often in early years and especially during transition to
nursery, school and adult services. Physiotherapy support may be
required more frequently when parents have additional needs, such as
learning disabilities.

There was high consensus (MDM = 0) that intensive blocks of
physiotherapy rehabilitation are indicated following procedures
(e.g. botulinum toxin injections, orthopaedic surgery and serial cast-
ing), during growth spurts and where there are changes in spasticity
medications or orthotic provision. There was high consensus
(MDM = 0.38) that rehabilitation after selective dorsal rhizotomy
(SDR) surgery requires a highly intense period of rehabilitation, several
times per week over 12 or more months (and requires a specific

funding package).

3.14 | Advice, training and information

There was high consensus (MDM = 0.29) that physiotherapists play
an important role in supporting children and their families to under-
stand the impact of their diagnosis and the prognosis of their condi-
tion. Participants reached high consensus (MDM = 0.29) on the
importance of sharing information across agencies, where parents
and children give their consent. This typically includes information
in the form reports and Education and Health Care Plans (EHCPs)
(Tutt & Williams, 2015) and training for parents and teaching staff
who deliver the child's therapy programme. Physiotherapists also
provide information regarding local and national resources, such as
the statutory local offer, charitable organizations and support
groups. The group emphasized the value of this, with a typical

response being:

We could do more to educate wider school staff and
potentially other pupils to help them understand the

condition and how it effects an individual. (P3-S)s

3.1.5 | Goal setting

There was high consensus (MDM = 0.25) that physiotherapists use
the Specific Measurable Achievable Realistic Timed (SMART) goal set-
ting approach. Participants emphasized the need to set goals collabo-
ratively, at the level of participation rather than body structure and
function (World Health Organization, 2007):

A goal needs to be meaningful to the child/family
rather than medical. It can quite often be challenging
to make a meaningful goal out of a medical need
e.g. better heel strike may be achieved and step length
improved but the family struggle to see a functional
benefit and we do not spend enough time exploring
what this gain means to them in terms of their life
demands. (P2-S)

3.1.6 | Assessment

Participants identified 11 areas of assessment of mobility and balance
in Phase 1. In Phase 3, participants reached high consensus (MDM
range 0-0.25) for nine areas of assessment covering function, range

of movement (ROM), muscle tone, gait, posture and pain (Table 4).

3.1.7 | Outcome measurement

In Phase 1, participants developed a list of 17 outcome measures used
to evaluate episodes of care. Table 5 shows the high level of Phase
3 consensus (MDM range 0-0.375) for five individual tools measuring
gait, muscle tone, ROM and motor function. Participants discussed
the conflict between wanting to use appropriate tools and barriers to

being able to use them, with P5 noting:

Outcome measures used depend on time, space and
equipment resources, as well as CYP compliance.
(P5-NG)

3.1.8 | Equipment advice, provision and referral

There was high consensus (MDM = 0.29) that physiotherapists usu-
ally provide mobility equipment and refer onto orthotic and wheel-
chair providers. There was high consensus (MDM = 0) that children
with GMFCS Level lll require a 24-h postural management plan and
assessment for alternate powered or wheelchair mobility to improve

participation with school and leisure activities. Physiotherapists
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Assessment parameter Median score MDM
Gait analysis (video/observation) 5 0.125
Pain 5 0.5
Leg length 5 0
Spinal posture 5 0.125
Muscle tone 5 0
Muscle power 5 0
Range of movement 5 0
Functional task performance 5 0.125
Patterns of movement 5 0.25
Gross motor function 4 0.75
Psychosocial 4 0.75
Abbreviation: MDM, mean deviation from median.
Outcome measure Median score MDM
Passive range of motion 4 0.125
Modified Ashworth 5 0.375
Instrumented gait analysis 5 0.125
Gross Motor Function Measure (any) 4 0
Observational gait scale 45 0.375
Patient Reported Outcome Measures 3 0.625
Modified Tardieu scale 3.5 0.75
Therapy Outcome measures 3 0.75
10-m walk test 3.5 0.75
Timed up and go 2.5 1.375
Edinburgh gait scale 2 1.875
Muscle power sprint test 2.5 1.625
Paediatric balance scale 3 1.375
6-min walk test 3 0.875
Berg balance 3.5 1.625
Gross Motor Challenge Module 2.5 1.625
Quality Function Measure 3 1.375

Abbreviation: MDM, mean deviation from median.

advocate for children to have choice about their mobility, with P3

noting that:

Wheelchair mobility [is] considered if it will improve
independence and quality of life by improving access
to community, reduce fatigue and pain levels.
[We] want to encourage weight bearing and mobility
but not at detriment to child's independence and par-

ticipation. (P3-S)

3.2 | Physiotherapy interventions

In Phase 1, participants reached a high level of consensus on a list of

interventions considered as usual care (Table 3). However, after

TABLE 4 The level of consensus on
assessment tools for Phase 3

Level of consensus
High

High

High

High

High

High

High

High

High
Moderate

Moderate

TABLE 5 The level of consensus on
outcome measures for Phase 3

Level of consensus
High

High

High

High

High
Moderate
Moderate
Moderate
Moderate
None
None
None
None
None
None
None

None

(Table 1)

alongside the survey, participants only reached consensus on includ-

consideration of the evidence summary presented
ing two of the six interventions into the usual care position statement
(Table 6).

3.2.1 | Participation in sport and activity

There was high consensus (MDM = 0) that the physiotherapist's
role is to encourage physical activities and facilitate children to
access school and community resources to develop active lifestyles.
Physiotherapists considered that the level of daily activity makes
an important difference to the outcomes of children. They recog-
nized that the level of support from home and school is critical,

for example:
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It is important that the child becomes part of the
community and accesses local resources. It is part of a

life-long strategy. (P8-S)

3.2.2 | Flexibility exercises

Physiotherapists described active flexibility exercises that move joints
through full range, as usual care in Phase 1. Discussions concerning
growth spurts frequently acknowledged that reduced ROM must be
addressed in order to maintain the flexibility required for effective
walking and balance. P5 noted that flexibility exercises are a:

useful adjunct in children who have stiff joints, MSK/
postural asymmetry or who are tight due to growth
spurts, to help to maintain ROM and flexibility, which
helps with gait pattern, biomechanics and alignment.
(P5-S)

The literature review failed to find evidence that flexibility exer-
cises improve balance and walking. Although three respondents
wished to include this in usual care, there was low consensus
(MDM = 0.86) in Phase 3.

3.2.3 | Prolonged passive stretching

In Phase 1, participants reached high consensus (MDM = 0) that pro-
longed passive stretching should be included in the list of usual care
interventions. In Phase 3, there was low consensus (MDM = 0.86) that it
should be included in the final position statement. The evidence sum-
mary focused on serial casting and standing frame use as being interven-
tions provided by physiotherapists that deliver prolonged passive
stretch. Prolonged passive stretching is more frequently provided using
orthotics, a topic excluded in this study. There was divided opinion on
inclusion between physiotherapists. Although the median score indicated
that it should be included, there was low consensus on this. P5 explained

how they use serial casting in individual cases, rather than as usual care:

Serial casting [may be used] on an individual basis
e.g. to gain lost dorsiflexion, to enable an optimal AFO
(Ankle-foot orthoses) to be provided. (P5-S)

TABLE 6 The level of consensus on
interventions included in the usual care
position statement

Intervention

Flexibility exercises

Prolonged passive stretching

Strength training

Task-specific training and functional activity

Postural stability and balance exercises

Participation in sport and activity

P6 also described a more individual approach to using standing

frames, in the presence of a specific risk:

I would only prescribe a standing frame for a child who
is clearly at risk of developing knee flexion contrac-
tures, not as routine intervention. (P6-S)

3.24 | Strength training

Strength training was identified as a key intervention in Phase 1. How-
ever, in Phase 3, there was low consensus on including this in usual
care. The evidence summary highlighted the adverse events associ-
ated with this intervention and the lack of evidence that progressive
resisted strength training improves walking and balance. Clinicians dis-
cussed integrating different exercise approaches that work through
range of motion while working against resistance, for example, P3
reasoned:

Evidence is strong against the use of strengthening
exercises. But is this because it was used in
isolation, when in usual care we use a combination
of different exercises/techniques to improve gait/
addition  to
flexibility and range of movement in ankle/knee.
(P3-S)

balance. E.g., strengthening in

3.2.5 | Task-specific training and functional activity

There was moderate consensus that task-specific training should be
included in usual physiotherapy care. Task-specific training within this
context involves treadmill training, gait training and practising balance
in functional situations. Participants' reservations over the availability
of equipment such as treadmills influenced the consensus score, for

example, P4:

Elements of task specific training should be included,
when it can be performed at home and school environ-
ment. Not all Trusts have access to treadmill training
so | would question whether this form of ‘task specific
training’ is usual care. (P4-S)

Median score MDM Level of consensus
5 0 High

3 1 Low

4 1.75 Low

3 1.5 Low

5 0.75 Moderate

3 1 Low

Abbreviation: MDM, mean deviation from median.
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3.2.6 | Postural stability and balance exercises

There was strong consensus in Phase 1 that postural stability and bal-
ance activities are used to improve walking and balance. However,
after consideration of the available evidence, there was low consen-
sus on inclusion into usual care (MDM = 1). The literature review
found evidence that supported the use of vibration plate training,
which does not seem to be widely used in clinical practice, as voiced
by P7:

| have not used full body vibration training so cannot
comment on this type of therapy intervention. (P7-S)

P5 talked about how they usually provide postural stability and

balance exercise in a clinical setting:

[We] routinely provide postural stability and balance
activities e.g. use of balance board. (P5-S)

P2 was typical of the participants in expressing the way they
combine approaches to include exercise targeting balance and

posture:

Fun recreational activities are important for compli-
ance and should be incorporated into daily life. Within
these there will be elements of flexibility exercise, pos-
ture and balance. (P2-S)

3.3 | The impact of the COVID-19 pandemic on
usual care

The final phase of this study was carried out during the COVID-19
pandemic, which may have influenced the results. The confirmatory
survey was expanded to capture how usual care changed due to
COVID-19. All respondents reported the swift introduction of virtual
appointments by video or telephone. These consultations had both

positive and negative consequences, as outlined by P2:

This has not been ideal in terms of assessment of body
function but has advantages for functional assessment
[of children] in their own environment. (P2-S)

Participants reported that assessments by virtual consultations
were incomplete as they lacked manual assessment of movement
quality, which affected clinical analysis and decision-making. Some
assessment and outcome measurement tools were not achievable
during virtual consultations. Assessment of physical impairment was
very limited, as explained by P3:

[We are] unable to ascertain strength/power/tone
without hands-on assessment or equipment, [we] can

ask parents to measure range of movement but not as

reliable as therapist due to angle of camera when car-
rying out virtual assessments. Parents have been able
to send us videos of walking/other activities which has
allowed us to compare side-by-side and review in slow

motion to fully analyse. (P3-S)

All participants said that essential face-to-face visits were possi-
ble for some children at home or at COVID-secure premises.

Many respondents reported that they provided an assessment
and management programme, but they were unable to offer routine
monitoring or blocks of treatment at the height of the pandemic. The
overall frequency and amount of contact per child has therefore
reduced dramatically. All participants reported that children had
reduced levels of activity in lockdown due to lack of access to sports

facilities at school and in the community.

4 | DISCUSSION

In this study, we explored ideas of what constitutes usual physiother-
apy care to improve walking and balance for ambulant children with
CP in the United Kingdom. The study used an NG consensus process.
We examined the evidence supporting the interventions usually
employed and developed a checklist of usual physiotherapy care for
use in a future RCT (Appendix A).

We found a high level of consensus among physiotherapists to
support the long-term monitoring of children with CP at risk of mus-
culoskeletal decline. This approach is backed by a growing evidence
base that advocates routine surveillance of hip migration, joint range
of motion and spinal posture for all children with CP (Cans, 2000).
Where services do not currently include all children with CP in surveil-
lance programmes, they give ‘red flag’ indicators for enabling timely
access back into services. Physiotherapists play an essential role in
identifying the need for orthotic and postural management equipment
to optimize posture and mobility for children with CP.

Physiotherapists use collaborative goal setting to inform the need
for treatment blocks usually delivered at an intensity of once per
week, for 4-6 weeks. This contrasts with the frequency and intensity
of usual physiotherapy care reported in some RCTs as 1-3 sessions of
30-60 min per week (Scholtes et al, 2007, 2012). Participants
reached moderate consensus that task-specific functional activity
training should be included in usual care to improve balance and
mobility. This is supported by both the National Institute of Clinical
Excellence guidance (Mugglestone et al., 2012) and the evidence sum-
mary produced from the literature review. However, the reported fre-
quency and intensity falls short of the dose reported to be effective in
the literature. Intensive programmes delivered daily for 2 weeks have
been shown to achieve the greatest functional improvements
(Bleyenheuft et al., 2015). This level of resourcing for physiotherapy
treatment programmes was not found within our study, which brings
into question the ecological validity of these studies. Physiotherapy
services in the United Kingdom might consider the efficiency gains of
resources in a more

deploying current concentrated way.
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Physiotherapists in our study applied the principles of research find-
ings by integrating gait training in community, home and school activ-
ity programmes.

We found further divergence between the evidence and usual
care delivered in the United Kingdom. Barriers to implementing evi-
dence included lack of knowledge of new interventions such as vibra-
tion therapy. Additionally, physiotherapists reported lack of access to
equipment such as body-weight support treadmill and vibration
plates. Our results show that there is a need for translation of
research findings into clinical practice through dissemination of
knowledge, appropriate resourcing and prioritising evidenced based
interventions. Development of national clinical guidelines for paediat-
ric physiotherapy may help to inform optimal use of precious
resources.

Physiotherapy interventions for prolonged passive stretching
alone were not considered usual care for all ambulant children. Phys-
iotherapists consider the functional and social impact of using serial
casting or standing frames with the child and caregivers and may
choose to use them in individual cases. Physiotherapists have an
important role in promoting independence and developing self-
advocacy in the children that they work with. Sometimes, the needs
of the child might differ from those of the parents. For instance, some
parents request that the focus of therapy should be on improving
walking when the children with GMFCS Ill might find that wheeled
mobility increases their levels of participation with peers. Physiothera-
pists were strident in promoting participation and emphasizing the
voice of the child.

The main limitation to this study emerged during Phase 3 of the
study. High levels of consensus on interventions were reached dur-
ing Phases 1 and 2. During Phase 3, participants only reached con-
sensus on two from the initial six interventions considered usual
care. This may have been due to the smaller number of respondents
in the final confirmatory survey. Furthermore, there was no opportu-
nity at this stage for discussion of what participants understood by
the evidence summary or newly emerged ideas, which possibly led to
more variation in scoring and lower consensus. Participants in the
study did not represent the whole of the United Kingdom, despite
national advertising during the recruitment phase. This is a limitation
as there may be wider variance from the consensus on usual care
across and within the four countries. Another limiting factor of this
study was that we only considered physiotherapy as delivered by
physiotherapists. However, usual physiotherapy care programmes
are delivered by parents and carers. Therefore, it is essential to mea-
sure this activity when measuring adherence to usual care in a trial
control group.

In 2020, when the study was carried out, the COVID-19 pan-
demic hugely influenced the provision of usual care for ambulant
children with CP. School closure resulted in lack of access to thera-
peutic classroom support and equipment. It is likely that many par-
ents and guardians were unable to replicate therapy provision at
home due to work, other care responsibilities or their own health
needs. Children had difficulty accessing usual recreational activities

during lockdown and shielding. Although the full effect of this

pandemic on services for children has yet to be evaluated, this
study was able to capture the initial adaptations in the delivery of
usual care.

This study used a modified NGT consensus process to develop a
position statement and checklist of usual physiotherapy care aimed at
improving walking and balance in children with CP in the
United Kingdom. It is important for RCTs to define the usual care car-
ried out in a control group to measure the effectiveness of a novel
intervention. We found that physiotherapists combine heterogeneous
approaches and create tailor-made programmes to meet the needs of
individual children and families. The frequency and intensity of phys-
iotherapy interventions falls short of dosage reported to be effective
in the literature.

5 | CONCLUSION

Physiotherapists reached consensus on two usual care interventions
and a checklist was developed to inform future RCTs. Further consen-
sus work is required to establish clinical guidelines to standardize
usual physiotherapy care in the United Kingdom. This study is a first
step towards defining physiotherapy care effective at improving bal-
ance and walking for ambulant children with CP in the
United Kingdom.
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APPENDIX A: CHECKLIST OF USUAL PHYSIOTHERAPY CARE AIMED AT IMPROVING WALKING AND BALANCE FOR AMBULANT
CHILDREN WHO HAVE CEREBRAL PALSY

Please enter an X in each box to indicate criteria are met.
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Referral and discharge criteria

Children and young people with GMFCS IIl are managed on a long-term multidisciplinary care pathway from initial referral
to transition into adult services.

Children with GMFCS Levels | and |l are offered episodes of care related to their functional needs and are discharged where
there are no identifiable needs or their musculoskeletal condition is stable.

Where children are discharged, information is given to them, and their carers to help them identify key triggers/red flags for
timely re-referral into the service.

Ambulant children have ongoing access to orthotics as required.

Location of physiotherapy

Children are offered virtual consultations and face-to-face appointments, as appropriate.

Appointments take place in a children's physiotherapy department or a child-friendly general outpatient clinic setting.
Appointments are offered in school or at home when indicated due to environmental needs or comorbidities.

Assessment
The following core areas should be included in assessment:

Gait analysis (video/observation)
Pain

Leg length

Spinal posture

Muscle tone

Muscle power

Range of movement

Functional task performance
Balance

Patterns of movement

Gross motor function
Psychosocial

Goal setting

Specific Measureable Achievable Realistic Timed (SMART) goal are set collaboratively with the child and their family.
Physiotherapy interventions

Functional, task-specific training is used to treat walking and balance difficulties. Adjuncts to task-specific training include
using a treadmill with or without body-weight support.

Vibration training is used to improve balance and posture (where equipment exists).

Physiotherapists encourage and facilitate children to develop active lifestyles including aerobic exercise, fitness training and
modified sport.

Strength training using progressive resisted exercise is not employed as a treatment to improve walking and balance.

Prolonged passive stretching is used to manage contractures using orthotics, serial casting and supported standing
programmes.

Postural management approaches are employed for children with GMFCS |lI, including mobility equipment and
environmental adaptation.

Exercise and functional activities that encourage full joint range are recommended where there is risk of contracture
development.
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6 Frequency and intensity of physiotherapy

a The frequency of blocks and reviews is determined by clinical need.

b Blocks of 4-6 appointments are offered where there is a functional need.
c Children are reviewed every 3-12 months.

Outcome measurements
The following outcome measures are considered for the evaluation of interventions aimed at improving balance and

7 walking:

a Passive range of movement

b Modified Ashworth scale

c Modified Tardieu scale

d MRC (Oxford) scale muscle strength

e Gross Motor Function Measure

f Observational Gait Scale

g 10-m walk test

h Instrumented gait analysis

i Patient reported outcome measures, e.g. Goal Attainment Scale

j Therapy Outcome Measures

8 Advice and information

a Support is given to the child, parents and school to understand the impact of diagnosis and prognosis of the child's
condition.

b Signposting to local and national resources such as support groups, local offer and charitable organizations.

[ Training and education is offered for child, parents, school and other health and social care professionals.

d Timely input to SEND/EHCP process.

e Where the family or young person gives consent, information is shared with education, health and social care services

through reports, therapy advice/programmes and clinic letters.
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