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Standing Practice In Rehabilitation Early
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Abstract

Background: The most common physical deficit caused by a stroke is muscle weakness which limits a person’s mobility.
Mobility encompasses activities necessary for daily functioning: getting in and out bed, on/off toilet, sitting, standing and
walking. These activities are significantly affected in people with severe stroke who typically spend most of their time in
bed or a chair and are immobile. Immobility is primarily caused by neurological damage but exacerbated by secondary
changes in musculoskeletal and cardiorespiratory systems. These secondary changes can theoretically be prevented or
minimised by early mobilisation, in this case standing up early post-stroke.
Standing up early post-stroke has been identified as an important priority for people who have suffered a severe stroke.
However, trials of prolonged passive standing have not demonstrated any functional improvements. Conversely, task-
specific training such as repeated sit-to-stand has demonstrated positive functional benefits. This feasibility trial combines
prolonged standing and task-specific strength training with the aim of determining whether this novel combination of
physiotherapy interventions is feasible for people with severe stroke as well as the overall feasibility of delivering the trial.
(Continued on next page)
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Methods/design: This is a pragmatic multi-centre parallel single-blinded two-armed feasibility randomised controlled
trial. Fifty people with a diagnosis of severe stroke will be randomly allocated to either the functional standing frame
programme or usual physiotherapy. All patient participants will be assessed at baseline and followed up at 3 weeks, then
3, 6 and 12 months post-randomisation. Trial objectives are to determine the feasibility according to the following
indicators:: (i) Process: recruitment and retention rate, ability to consent, eligibility criteria, willingness/ability of
physiotherapists to recruit, willingness of patients to be randomised, and acceptability of the intervention; (ii) Resource:
burden and potential costs; (iii) Management: treatment fidelity, participant adherence, acceptability and completeness of
outcome measures, impact and management or orthostatic hypotension; and (iv) Safety: number and nature of adverse
and serious adverse events.
Discussion: The functional standing frame programme addresses a key concern for people who have suffered a severe
stroke. However, several uncertainties exist which need to be understood prior to progressing to a full-scale trial, including
acceptability and tolerance of the functional standing frame programme intervention and practicality of the trial
procedures. This feasibility trial will provide important insights to resolve these uncertainties.
Trial registration: International Standard Randomised Controlled Trial Number ISRCTN15412695. Registration on 19
December 2016.

Keywords: Stroke, Supported standing, Neuromuscular impairment, Physiotherapy, Function, Feasibility randomised
controlled trial, Early mobilisation

Background
Stroke is a sudden and devastating illness affecting over
100,000 people per annum in the United Kingdom (UK)
[53]. Current government and clinical guidelines recom-
mend that following diagnosis of a stroke, people are ad-
mitted to an Acute Stroke Unit to receive stroke
specialist multi-disciplinary care. This reduces mortality
and improves functional outcomes [40] compared to
standard non-specialist care. The UK stroke pathway
[44] and National Clinical Guidelines [34] advocate that
people with mild or moderate strokes (i.e. modified
Rankin Scale (mRS) 1–3; able to transfer independently
or with the help of one person with/without equipment)
are discharged from the Acute Stroke Unit to the Early
Supported Discharge service, which provides specialist
stroke rehabilitation in a home-based setting. People
with severe strokes (mRS 4–5; requiring assistance of
two people with/without equipment) are transferred
from the Acute Stroke Unit to a specialist Stroke
Rehabilitation Unit for early sub-acute rehabilitation
usually within 7 days. The early sub-acute phase spans
from 7 days to 3 months [6]), with average time from
stroke onset to admission on Stroke Rehabilitation Unit
6 days (1 to 37 days) [13]. Some Early Supported Dis-
charge services in the UK admit people with a mRS of 4,
but this is not the standard care nationally.

The implementation of Early Supported Discharge has
caused a change in patient caseload nationally for Stroke
Rehabilitation Units [54] resulting in the majority of people
admitted to Stroke Rehabilitation Units having complex
needs and severe deficits. This change in caseload necessi-
tates the design and evaluation of interventions for patients

in Stroke Rehabilitation Units that target people with more
severe deficits. The most common physical deficit caused
by stroke is motor impairment, seen in approximately 80%
of people [70]. It is the single most disabling factor in terms
of limiting a person’s mobility, their ability to participate in
activities of daily living (ADL) and to live independently
[67]. Mobility encompasses a wide range of activities neces-
sary for daily functioning: moving in bed, getting in/out of
bed, on/off toilet, sitting out of bed, standing and walking
[34]. These activities are particularly affected in the 15.5%
of people with severe stroke [54] who require the assistance
of two people to undertake ADL, may need equipment to
aid transfers and are unable to sit unsupported, stand or
walk [27]. They typically spend much of their time in bed
and are dependent on a wheelchair/specialist seating when
they sit out of bed [57].

Although immobility post-stroke is primarily caused by
neurological damage, it can be exacerbated by other factors
such as muscle wasting [56], reduced muscle length, in-
creased muscle stiffness [47], joint contracture [26] and
orthostatic hypotension. Orthostatic Hypotension (OH) is a
sudden drop in blood pressure when moving from lying to
standing, leading to symptoms of feeling faint, generalised
weakness, cognitive slowing, and gradual or sudden loss of
consciousness [38] and can, therefore, limit standing time. It
can affect over 50% of people post-stroke [37] and should be
addressed using non-pharmacological or pharmacological in-
terventions, or a combination of the two [49, 64]. Secondary
changes in the musculoskeletal and cardiorespiratory systems
can theoretically be prevented or minimised by early mobil-
isation [65] especially standing [46]; prevention of these sec-
ondary changes underpins the rationale for the current trial.
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Several randomised controlled trials (RCTs) have
reported mixed outcomes of early mobilisation post-
stroke. Less favourable outcomes occurred when
early mobilisation was instigated very early (within
the first 24 h post-stroke) [62] compared to a reduc-
tion in complications when instigated early (� 24 h
post-stroke) [17]. Early mobilisation is associated
with increased independence in ADL and a faster re-
turn to walking [15]. However, these trials all had
different primary end-points (Functional Independ-
ence Measure; Modified Rankin; incidence of severe
complications during hospitalisation) which makes
direct comparison of effectiveness of early mobilisa-
tion interventions difficult. Whilst early mobilisation
is deemed to be safe [5, 15, 17, 62], uncertainties
have been identified with regard to dose and fre-
quency. The AVERT Trial Collaborative Group sug-
gest that shorter, more frequent mobilisation is
preferable, and the latest Royal College of Physicians
Guidelines have incorporated this, recommending
patients “accumulate” at least 45 min daily. However,
the main limitation of these studies is that they
specify neither the time spent mobilising nor the in-
tensity, content and frequency of therapy. Therefore,
it is possible in previous work that, other than
hoists, no specialised equipment was used to pro-
mote recovery for people with severe stroke, and
active sitting constituted early mobilisation with no
opportunity to stand. This is aligned with current
clinical practice in Cornwall and Devon (where this
research is being led) where standing is not routinely
implemented as part of sub-acute inpatient rehabili-
tation for people who have suffered a severe stroke.

A motorised standing frame can safely assist people with
severe stroke into a supported standing posture. Suggested
benefits of supported standing include stretching
contracted muscles, decreasing spasticity, strengthening
muscles, improving bladder and bowel function, relieving
pressure areas and reducing OH [2, 19, 31, 35, 45, 69].
Evidence from people with spinal cord injury, multiple
sclerosis, stroke and traumatic brain injury [2, 46, 60] indi-
cates that the aforementioned benefits can be observed
with 30 min of regular standing. However, a systematic re-
view highlighted variation in duration (20 to 60 min) and
frequency from three times per week (median 5 days per
week), with dose dependent on length of inpatient say and
participant recovery [46].

In preparation for this feasibility trial, discussions
with people who had suffered a stroke and their rel-
atives identified that standing up early after a stroke
was important, relevant and meaningful for them
and this formed the basis of the research question
and subsequent trial design/development. Opportunities
to stand for people who have suffered a severe stroke are

limited due to significant disability; thus, they are reliant
on physical assistance from mechanical equipment such
as a standing frame.

Standing frames are not routinely used in sub-acute
inpatient stroke rehabilitation as part of a postural man-
agement programme and never issued on discharge from
Stroke Rehabilitation Units. A systematic review [46]
identified a paucity of robust evidence for the use of
standing frames in people with stroke. A previous RCT
found no difference in functional outcomes in people
with a sub-acute severe stroke who did or did not use
standing frames for 14 consecutive sessions [1]. The lack
of functional improvement may be due to the duration
and intensity of treatment, as well as the sensitivity of
the outcome measures used (Rivermead Mobility Index
and Barthel Index). Additionally, participants undertook
prolonged passive standing only and the addition of
task-specific training may have improved functional out-
comes. Task-specific training is based on the fundamen-
tal principle that repeated practice of functionally
relevant tasks is the best way to learn [3, 23]. Tasks such
as sit-to-stand have been shown to produce functional
benefits post-stroke, and patients who receive task-
specific training are more likely to improve their
function and sustain these improvements than patients
receiving usual care [23, 63]. The combination of
prolonged standing and task-specific strength training
underpins the rationale for the functional standing frame
programme used in this feasibility trial.

The functional standing frame intervention com-
bines two physiotherapy interventions that have sep-
arately been evaluated and reported in the literature:
prolonged standing and task-specific strength train-
ing. Currently, it is not known whether this novel
combination of physiotherapy for people with severe
stroke is effective in everyday clinical practice, and
the United Kingdom Medical Research Council pro-
vides guidance on how complex interventions can be
developed and evaluated [42]. A key component of
the evaluation of the complex intervention is the
acceptability among people with severe stroke.
Currently, it is not known whether the functional
standing frame programme would be tolerated or ac-
ceptable for people with severe stroke, at this early
stage of their rehabilitation continuum. The Medical
Research Council guidance explicitly recommends an
early phase of assessing feasibility prior to a full
definitive main trial [43] and recognises the value of
using both quantitative and qualitative methods con-
currently. The use of qualitative research within
feasibility RCTs is becoming increasingly common
[48]. This feasibility randomised controlled trial
facilitates the evaluation of acceptability, compliance
and delivery of the intervention; trial practices,
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processes and design; and recruitment and refusal
and retention rates. This links to the trial objectives and
will inform the conduct and design of the anticipated de-
finitive main trial to facilitate successful, effective and
confident delivery.

Qualitative research will be embedded in this feasibil-
ity trial and used in tandem with quantitative methods
to provide insights into the intervention and trial
processes.

Aims
The primary aim of this trial is to establish whether a RCT
of a functional standing frame programme in people with
severe stroke in an inpatient sub-acute stroke rehabilitation
setting is feasible.

The secondary aim is to explore the experience of this
functional standing frame programme on the individual’s
daily life, as well as the experience of being recruited
and randomised to the trial, from the perspective of both
the person with stroke and their relative/carer, using
qualitative methods.

Objectives
Trial-specific objectives are to evaluate the feasibility ac-
cording to the following indicators:

Process
Recruitment rate
The recruitment rate will be defined as the number of
participants recruited per month. This information was
recorded in the study log at each site.

Retention rate
The retention rate will be calculated by dividing the
number of participants, who completed data collection
at T2 (post-intervention), T3 (3-month follow-up), T4
(6-month follow-up) and T5 (12-month follow-up) by
the number of participants who completed data collec-
tion at T1.

Ability to consent
The ability of patient participants to consent will be
measured by the number of participants who provided
informed consent and the number of consultee declarations
[16]. Additionally, incidence of cognitive and communication
impairments will be measured from the Screening and Post-
Screening and Assessor Case Report Forms.

Consent rate
The consent rate will be calculated by dividing the num-
ber of individuals who met inclusion criteria, by the
number who consented to participate in the trial.
Reasons why eligible individuals are not interested in

participating will be recorded by the PI/recruiting therap-
ist in the approach/screening log.

Eligibility criteria
The suitability and feasibility of eligibility criteria will be
determined by reviewing reasons for exclusion docu-
mented in the Approach/Screening Log and Screening
and Post-Screening Case Report Forms, and reviewing
characteristics of recruited patient participants docu-
mented in the Screening and Post-Screening Case Re-
port Forms

Willingness/ability of physiotherapists
The willingness or ability of physiotherapists to re-
cruit will be measured by subtracting the number of
patient participants screened and approached from
the number of admissions documented on the Approach/
Screening Log

Willingness of patients to be randomised
The willingness of patient participants to be randomised
will be measured by the recruitment rate, and number of
participants who refused as documented on the Approach/
Screening Log

Acceptability of the intervention
Acceptability of the intervention among patients, rela-
tives and physiotherapists will be measured by num-
ber of withdrawals (requested by patient, relative or
healthcare professional), all of the points about under
the heading “Process” in addition to qualitative data
collected via semi-structured interviews with patient
participants, their relatives and physiotherapists and a
focus group with physiotherapists.

Determining usual physiotherapy
Determining usual physiotherapy management for
people who have had a severe stroke receiving inpatient
early sub-acute stroke rehabilitation will be captured by
the Control Group Case Report Forms.

Sample size estimates
Sample size estimates, together with existing literature
and standard deviation of the outcome measures, will
help to inform power calculations for subsequent trials.

Resource
Burden
Patient participant and physiotherapist burden will be
measured by number of patient participants refusing
therapy sessions and follow-up assessments. This will
also be explored in semi-structured interviews with pa-
tients, their relatives and physiotherapists, focus group
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with physiotherapists, and field notes from blinded
assessor.

Cost effectiveness
Estimates of resource use and related costs for the
delivery of Standing Practice In Rehabilitation Early
after Stroke (SPIRES) will be measured through
semi-structured interviews exploring time required
for preparation for functional standing programme
session. Duration of functional standing frame
programme group session (total minutes) will be
captured in the Case Report Form and will be com-
pared with the duration (total minutes) of the usual
physiotherapy (control) group.

Management
Fidelity
Intervention fidelity, defined as adherent delivery of
the intervention, will be evaluated using a trial-
specific SPIRES checklist that outlined all components
of the functional standing frame programme interven-
tion, and usual physiotherapy control group to be
completed by an independent observer (e.g. physio-
therapist checked blood pressure, demonstrated, en-
sure foot sensors in situ and positioned safely,
position participant in frame etc.).

Participant adherence
The tolerance/adherence of the functional standing
frame programme to people who have had a severe
stroke will be measured by tracking (i) total number
of sessions completed; (ii) total number of minutes
standing; (iii) total number of sit to stand repetitions;
(iv) enjoyment; (v) effort; (vi) fatigue; and (vii) reasons
for non-completion of sessions, as documented by
treating physiotherapists in the Case Report Form.

Feasibility of outcome measures
The feasibility of the proposed outcome measures will
be measured by the number of primary and secondary out-
come measures completed and the ability to detect change
in this patient group with severe mobility impairment.

Orthostatic Hypotension protocol
The feasibility and acceptability of the Orthostatic
Hypotension protocol will be measured by the inci-
dence of orthostatic hypotension, the number of in-
complete sessions due to orthostatic hypotension and
the number of participants who received pharmaco-
logical or non-pharmacological (abdominal binders)
treatment.

Safety
Intervention
Safety of the intervention will be measured by the
number of adverse events and serious adverse events
that occur during the SPIRES intervention period (e.g.
falls, skin damage, infection, hospital admission,
death). The treating physiotherapists are responsible
for documenting any adverse events or serious ad-
verse events.

Data collection
Safety during data collection will be assessed by the
number of adverse events or serious adverse events that
occurred during the follow-up period. The blinded as-
sessors are responsible for recoding any adverse events
that occurred during data collection.

More specifically the objectives related to the qualita-
tive evaluation are to:

� Explore means by which the trial procedures
(timing and mode of participant recruitment,
information provision, methods of data collection
for example timing and content of outcome
measures) can be refined to maximise
recruitment, retention and acceptability in the
definitive trial

� Explore patient participants’ experience of the
functional standing frame programme

� Explore patient participants’ experience of being
randomised

� Explore patient participants’ reasons for, and
experience of, withdrawing from the trial

� Explore relatives’ influence in participants’ decision
to consent to participate, remain in the trial or
provide assent for their relative

� Explore physiotherapists’ attitudes, thoughts and
feelings of implementing the intervention and
whether they perceive a subsequent RCT to be
achievable

� Explore physiotherapists’ attitudes, thoughts and
feeling of the trial documentation and processes.

Trial design
This is a pragmatic, multi-centre, parallel single-blinded
two-armed feasibility RCT (Fig. 1).

Methods: participants, intervention and outcomes
Trial setting
Three healthcare sites (with four Stroke Rehabilitation Units)
will be involved in the trial, which is based in two counties in
the South West Peninsula of England. A full list of trial sites
is available via https://www.plymouth.ac.uk/research/spires.
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