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STUDY PROTOCOL Open Access

Standing up in multiple sclerosis (SUMS):
protocol for a multi-centre randomised
controlled trial evaluating the clinical and
cost effectiveness of a home-based
self-management standing frame
programme in people with progressive
multiple sclerosis
J. A. Freeman1*, W. Hendrie1,2, S. Creanor3, L. Jarrett1,4, A. Barton5, C. Green6, J. Marsden1, E. Rogers1 and J. Zajicek7

Abstract

Background: Multiple sclerosis (MS) is an incurable, unpredictable but typically progressive neurological condition.
It is the most common cause of neurological disability in young adults. Within 15 years of diagnosis, approximately
50 % of affected people are unable to walk unaided, and over time an estimated 25 % depend on a wheelchair.
Typically, people with such limited mobility are excluded from clinical trials. Severely impaired people with MS
spend much of their day sitting, often with limited ability to change position. In response, secondary complications
can occur including: muscle wasting, pain, reduced skin integrity, spasms, limb stiffness, constipation, and
associated psychosocial problems such as depression and lowered self-esteem. Effective self-management
strategies, which can be implemented relatively easily and cheaply within people’s homes, are needed to improve
or maintain mobility and reduce sedentary behaviour. However this is challenging, particularly in the latter stages of
disease. Regular supported standing using standing frames is one potential option.
Methods/Design: SUMS is a pragmatic multi-centre randomised controlled trial evaluating use of Oswestry
standing frames with blinded outcome assessment and full economic evaluation. Participants will be randomly
allocated (1:1) to either a home-based, self-management standing programme (with advice and support) along
with their usual care or to usual care alone. Those in the intervention group will be asked to stand for a minimum
of 30 min three times weekly over 20 weeks. Each participant will be followed-up at 20 and 36 weeks post baseline.
The primary clinical outcome is motor function, assessed using the Amended Motor Club Assessment. The primary
economic endpoint is quality-adjusted life years. The secondary outcomes include measures of explanatory physical
impairments, key clinical outcomes, and health–related quality of life. An embedded qualitative component will
explore participant’s and carer’s experiences of the standing programme.
(Continued on next page)
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Discussion: This is the first large scale multi-centre trial to assess the clinical and cost effectiveness of a home
based standing frame programme for people who are severely impaired by MS. If demonstrated to be effective and
cost-effective, we will use this evidence to develop recommendations for a health service delivery model which
could be implemented across the United Kingdom.
Trial registration: ISRCTN69614598
Date of registration: 3.2.16 (retrospectively registered)

Keywords: Progressive Multiple Sclerosis, Standing, Standing frame, Physiotherapy, Self-management, Cost
effectiveness, Mobility

Background
Multiple sclerosis (MS) is an incurable, unpredictable
but typically progressive, life-long, neurological condi-
tion, affecting approximately 100,000 people in the
United Kingdom (UK) [1]. It is the most common cause
of neurological disability in young adults, with an esti-
mated cost of £1.4 billion/annum to the National Health
Service (NHS) and society [2]. Although most people
start with a relapsing-remitting disease course, approxi-
mately two-thirds move to a progressive phase within
eight years, at which point medical interventions are
limited. Within 15 years of diagnosis, an estimated 50 %
of affected people are unable to walk unaided, and over
time 25 % become dependent on a wheelchair [3]. It is,
therefore, unsurprising that mobility is a major concern
for people with MS and health professionals. Surveys of
people with MS consistently rank mobility as their high-
est priority [4, 5] and most important yet most challen-
ging daily function [6]. Mobility has been correlated
negatively with employment status and quality of life [2].
Evidence shows that enhancing physical activity and re-
ducing sedentary behaviour can improve mobility and
directly associated complications [7], providing a persua-
sive argument for ensuring that optimal physical man-
agement is a clinical priority.

NICE Guidelines emphasise that mobility spans much
more than simply walking [7], including activities neces-
sary for daily functioning: the ability to stand, safely
transfer from wheelchair to toilet or to bed, and to move
in bed. People with MS who are severely impaired spend
much of their day sitting, often with limited ability to
change position. In response, secondary complications
can occur rapidly, including muscle wasting, pain, re-
duced skin integrity, spasms, limb stiffness, constipation,
and associated psychosocial problems such as depression
and lowered self-esteem [8]. These secondary problems
can accelerate the loss of independence in daily function,
and can impact negatively upon quality of life [4, 9] and
self-identity. The clinical significance of these issues is
underlined by their consistent prominence in policy doc-
uments for long-term neurological conditions [7, 10].

There are also significant economic costs related to in-
creasing immobility and secondary complications since
they increase the burden of care, delay rehabilitation and
increase healthcare costs. It is estimated that approxi-
mately 15 % of people with MS will, at some point in
time, develop a pressure sore [11], with treatment costs
of a single pressure sore ranging from £1,064 to £24,214
[6]. The mean cost per wheelchair dependent patient is
4–5 times higher than an ambulatory patient [12]. This
clearly has significant implications to the health services.

Evidence from studies of a range of neurological con-
ditions, including MS, shows that increasing physical ac-
tivity by interventions such as physiotherapy, can
improve balance and mobility and reduce associated sec-
ondary health problems which arise from immobility [7].
However, increasing physical activity is difficult when
disability is severe. Physiotherapy typically comprises
short intermittent episodes of face-to-face sessions. On-
going physiotherapy is rarely possible due to resource re-
strictions [13, 14]. While group-based exercise programmes
are becoming more common, they can be inaccessible,
and may have inappropriate content, for people with se-
vere impairments [15]. Effective self-management strat-
egies, which can be implemented relatively easily and
cheaply within people’s homes, are needed for severely im-
paired individuals to improve or maintain their ability to
move and reduce their sedentary behaviour. However this
is challenging, particularly in the latter stages of disease.
Regular supported standing using standing frames is one
potential self-management option.

A systematic review investigating effectiveness of sup-
ported standing in neurological conditions [8], provided
some data to support its acceptability, feasibility and effi-
cacy but highlighted that more robust evidence is re-
quired. Of 17 randomised controlled trials (RCTs), only
two were of high quality, and only one trial involved
people with MS [16], which was a short-term, hospital
based programme. Our updated literature search add-
itionally identified one mixed-methods study [17] and a
qualitative study [18], but no further RCT’s investigating
this aspect of MS rehabilitation management.

Freeman et al. BMC Neurology  (2016) 16:62 Page 2 of 10

http://www.controlled-trials.com/ISRCTN69614598


Among the work of this research team, a study be
Hendrie et al., has provided compelling evidence of the
need for a trial of a managed standing frame programme.
This study used a mixed-methods approach involving nine
in-depth single case studies [17] to provide an in-depth
understanding of the experiences of people with MS who
participated in the standing programme. Over the course
of a year, in addition to a range of objective measures,
Hendrie undertook 27 in-depth interviews. Respondents’
stories reveal how the programme enabled them to
“reconnect with their body”, “regain lost skills”, and
gain a sense of “being in control”. In line with other
related research [18] these interviews provided con-
vincing qualitative evidence that this self-management
standing programme reinstated a sense of belonging
and optimism about the future by restoring important
life roles and feelings of normality. A particularly de-
bilitating secondary complication of immobility is
stiff/hypertonic muscles. Our laboratory-based studies
[19] determined that the duration and magnitude of
force required to ease the stiffness in hypertonic lower
limb muscles could only be achieved in a supported
standing position for more severely impaired people
with MS.

The proposed study builds on these existing research
strands, asking the question “What is the clinical and
cost effectiveness of a home-based self-management stand-
ing frame programme in people who are severely impaired
with progressive MS?” The aim of this definitive multi-
centre randomised controlled study is to investigate the
clinical and cost effectiveness of a home-based supported
standing programme for people severely impaired with
progressive MS.

More specifically, the objectives are to:

1. Assess the clinical effectiveness of the standing
frame programme in improving motor function
(primary outcome).

2. Assess the clinical effectiveness of the standing
frame programme in improving balance, muscle
strength, joint and muscle range, painful spasms,
respiratory, bladder and bowel function, number of
falls and quality of life (secondary outcomes).

3. Establish the cost-effectiveness of the standing frame
programme versus usual care.

4. Explore the subjective experience of using a standing
frame within the home, from the perspective of both
the person with MS and their carer.

Methods
Trial design
This is a pragmatic multi-centre randomised controlled
trial with blinded outcome assessment and full economic
evaluation. Figure 1 shows the participant pathway.

Study Setting
Eight healthcare sites will be involved in this multi-
centred RCT which is based in two geographical regions
of England: Devon/Cornwall and East Anglia. Each site
consists of up to seven individual community based
therapy teams.

Participants
Sample size
Our primary outcome is the Amended Motor Club As-
sessment (AMCA) at 16 weeks follow-up. Our primary
analysis will utilise analysis of covariance (ANCOVA),
comparing AMCA scores at week 36 between allocated
groups, adjusting for baseline AMCA score. The trial is
powered to detect a between-group difference of nine
points which is both plausible and considered clinically
relevant [17, 20]. In people with severe MS a score
change of 9 points is considered clinically significant,
reflecting changes such as allowing a person to balance
and lean forwards in sitting to dress themselves or to
stand in the shower and wash their hair with two hands.

Estimates of final SD and baseline/follow-up correl-
ation for AMCA are subject to uncertainty and thus we
have used conservative 80 % upper confidence limits for
both parameters in our calculations. To detect a between-
group difference of nine points, with 80 % power and at
the 5 % significance level, requires data from 55 partici-
pants per group [21].

Allowance is required for people not completing the
programme, and for participants not attending the final
follow-up assessment. Based on our previous experi-
ences, we have allowed for 20 % loss to follow-up.
Therefore the sample size required is 69 participants per
group, rounded to a total of 140. An estimated 380
people will need to be screened to achieve the required
sample size.

Inclusion criteria
The study population will comprise individuals diagnosed
with primary or secondary progressive MS according to
McDonald’s criteria [22].

These participants will:

� be aged >18 years
� be willing and able to consent to participate
� score 6.5–8.0 on the Expanded Disability Status

Scale (EDSS), i.e. people who “require bilateral
assistance to walk 20 metres or less” to those
“restricted to bed or wheelchair”

� be able to get into a standing frame independently
or with assistance from one person

� have the agreement of another person (e.g. carer)
should assistance be necessary for the standing
programme
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