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Objective: To assess the effectiveness of a high- vs lowintensity multidisciplinary ambulatory rehabilitation programme over 12 months for persons in the chronic phase
after Guillain-Barré syndrome (pwGBS) in an Australian
community cohort.
Method: A total of 79 pwGBS, recruited from a tertiary hospital, were randomized to a treatment group (n = 40) for an
individualized high-intensity programme, or a control group
(n = 39) for a lower intensity programme. The primary outcome
the Functional Independence Measure (FIM) motor subscale
assessed “activity limitation”; while secondary measures for
“participation” included: World Health Organization Quality of Life; Depression, Anxiety Stress Scale; and Perceived
Impact Problem Profile (PIPP) scales. All outcome measures
were assessed at baseline and at 12 months.
Results: Intention to treat analysis of data from 69 participants (treatment n = 35, control n = 34) showed reduced
disability in the treatment group in post-treatment FIM
domains (mobility, transfers, sphincter control and locomotion; all p < 0.005) and PIPP scores (relationships; p = 0.011),
with moderate-to-small effect sizes (r = 0.36–0.23). The treatment group compared with control group showed significant
improvement in function (FIM scores): 68% vs 32%.
Conclusion: Higher intensity rehabilitation compared with
less intense intervention reduces disability in pwGBS in later stages of recovery. Further information on rehabilitation
modalities and impact on quality of life is needed.
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INTRODUCTION
Guillain-Barré syndrome (GBS), an immune-based illness,
presents as evolving acute polyneuritis, usually with motor
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deficits (symmetrical ascending paralysis), autonomic dysfunction and respiratory failure (1, 2). The worldwide annual incidence of GBS is 1–2 per 100,000 population (3, 4). Although
the overall mortality associated with GBS is low, and the outcome (influenced by disease subtype) generally favourable (the
majority of patients are ambulant within 6 months of symptom
onset), 25% of patients may require artificial ventilation and
10–20% may have residual permanent severe disability (deficits in ambulation or require ventilator assistance 12 months
later) (5). The ongoing impact of GBS on activities of daily
living, work, social activities and health-related quality of life
(HRQoL) can be considerable (6). Although the incidence of
GBS increases with age (more common in older persons), it
can occur at a relatively young age (30–50 years), and be a
significant cause of new long-term disability for many persons
in the community.
Despite major advances in acute GBS care (7–9), the focus
has been on improving survival and decreasing acute recovery
time rather than on long-term benefits on disability and societal
participation. A recent systematic review of the effectiveness of
multidisciplinary (MD) care in GBS identified no randomized
or clinical controlled studies (RCTs/CCTs) in this population,
and highlighted gaps in scientific evidence (10). These include
difficulty with study design and rigour, outcome measurement;
and lack of agreement amongst treating MD clinicians concerning domains for treatment in persons with GBS (pwGBS).
A recent study (11) identified problems relating to mobility,
major life areas and interpersonal relationships as prioritized
by pwGBS (n = 77) (mean time since diagnosis 6 years),
linked with the categories of the International Classification of
Functioning, Disability and Health (ICF) framework (12). In
addition, an expert consensus meeting identified the ICF Core
Set for GBS (13). Core Sets are lists of categories in relevant
ICF domains, which should be addressed in MD settings for
quality care (13). This information has the potential for targeted
intervention to manage these persons, and facilitate communication and awareness amongst treating clinicians.
Persons with GBS report significant longer-term psychological sequelae with moderate-to-extreme impact on their ability
to participate in work, family and social activities; and greater
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Multidisciplinary rehabilitation in GBS
depression and anxiety compared with a normative population (11, 14). Despite this, clinical care for pwGBS remains
fragmented. Collaborative research and development of GBS
models of care are needed to provide a comprehensive continuum of care with improved treatment outcomes and QoL
(5). Robust and long-term studies that address functional outcomes and care needs in pwGBS are lacking. There is a need
for evidence to support and justify rehabilitation treatment for
pwGBS. The aim of the current study was to conduct a RCT
over 12 months with blinded care providers and outcome assessors to compare the effectiveness of high- and low-intensity
MD ambulatory rehabilitation in pwGBS in later stages of
recovery in an Australian community cohort. The effectiveness of rehabilitation in GBS is expected primarily in domains
of “activity” (Functional Independence Measure; FIM), and
secondly in “participation” (QoL).
METHODS
Participants and setting
This study was part of a rehabilitation research programme for pwGBS
at the Royal Melbourne Hospital (RMH), a tertiary referral centre in
Victoria, Australia. The study was approved by the hospital research
committee. The RMH GBS programme provides integrated neurorehabilitation for inpatient and ambulatory care, 3–5 days per week for up
to 12 weeks. The aim is to reduce patient symptoms (muscle weakness,
pain), improve activity (ability to transfer, ambulate, everyday living
activities), and participation (family, work, societal reintegration).
Participant recruitment has been described previously (11, 14). A
RMH audit, based on patient record ascertainment through use of
the administrative hospital database (Hospital Information Systems,
Department of Health) identified 157 consecutive patients admitted to
RMH for acute care between 1996 and 2008, with the World Health
Organization International Classification of Diseases (ICD) code
(G61.0) for GBS as primary diagnosis (first admission only). The
source of these participants was a pool of persons residing in the community, referred to the RMH from public and private medical clinics
across Greater Melbourne. All participants were aged > 18 years, were
assessed by a neurologist, and fulfilled standard diagnostic criteria for
GBS, as defined by the National Institute of Neurologic Disorders and
Stroke clinical criteria (15).
Study inclusion criteria included “definite” GBS, stable medical
course, ability to participate in therapy and clinical judgement of
the admitting rehabilitation physician regarding potential benefits of
the MD programme to the individual. Those who received previous
rehabilitation at RMH or at another facility within the previous 24
months were excluded.
Procedure
Randomization. The 122 eligible pwGBS were invited by post to
participate in the project (LN). Those who returned signed consent
forms (n = 79) were recruited for the study (disease duration between
1 and 12 years). The treatment group (n = 40) received an individualized intensive outpatient centre-based rehabilitation programme,
while the control group (n = 39) received a lower intensity home-based
programme. Computer-generated block randomization was used with
stratification by time since diagnosis (early ≤ 4 years, late > 4 years) to
allow equal distribution in each group. The patient randomization and
assignment (AG) was conducted by the clinical epidemiology department. Opaque, sealed envelopes prevented selection bias. Fig. 1 shows
the flowchart of participant allocation, follow-up and analyses.
Assessment interviews. All baseline participant interviews and clinical
assessments were completed in hospital clinics (or participants’ homes)
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in a 6-week period, using a structured format, by 4 independent assessors. These assessors (3 physicians, 1 research officer) were trained in
cognitive and functional ability assessments; and were not in contact
with the acute neurology or the rehabilitation treating teams. They did
not share information about participants or assessments, and received
separate and different clinical record forms at each interview. They
completed demographic, functional assessments and health-related
QoL measures using standardized instruments (see measures) for all
participants. These assessment interviews took approximately 1 hour.
The assessors did not prompt participants, but provided assistance for
those who had difficulty completing the questionnaires.
The control group was assessed at recruitment and at 12 months’
follow-up. They were also monitored in the community as usual by
their treating general practitioners and neurologists. The treatment
group was evaluated at 12 months after completion of their rehabilitation programme. The assessors did not have access to previous assessments, treatment schedules or treating rehabilitation therapy team
documentation. Participants were instructed to make no comments on
whatever treatment they received in the time interval between examinations and only to report any concurrent illness or hospitalization. All
assessments were secured and filed, and opened only at the time of
entry into the database by an independent data entry officer.
Treatment schedules. Participants in the treatment group received an
individualized higher intensity outpatient rehabilitation programme
(for up to 12 weeks) over the study period. An assessment of each
participant’s potential to benefit from this high-intensity programme
(within available resources; see below) was based on clinical features,
individual need and accessibility to services, and made by a treating therapy team at the rehabilitation campus, RMH. The treating
therapy teams were not aware of participant allocation in the trial.
They assessed these participants along with the usual referrals from
the community referred by general practitioners, health centres and
other hospitals for a range of disabilities.
The intensive rehabilitation included treatment beyond symptomatic management of GBS, and education to improve “activity” and
“participation” within the limits of disease. The elements included
individualized, achievable, time-based, functional goal-oriented MD
treatment with active patient participation. The treatment programme
included up to 3 1-h sessions of interrupted therapy/week, involving
all relevant disciplines based on participant need and team consensus.
This comprised half-hour blocks of therapy sessions (occupational,
social, psychology, speech and physiotherapist) 2–3 times per week
for up to 12 weeks. The methods used, for example, included physio
therapy for strengthening, endurance and gait training; occupational
therapy to improve everyday function (domestic, community tasks),
driving and return to work; and clinical psychology for counselling and
support as required. An a priori compliance with outpatient treatment
was participant attendance in > 80% of treatment sessions.
The control group received a less intensive home-based programme
of maintenance exercises and education for self-management with a
30-min physical programme (walking, stretching) twice weekly and
usual activity at home. Those in the control group who needed more
intensive rehabilitation were offered treatment.
Rehabilitation assessments for the treatment group were completed
within 1 week of admission to the programme. Participant progress
and goal-setting were assessed in structured bi-weekly meetings. The
control group received bi-monthly telephone calls to note activity
levels, and to obtain information about interim medical and hospital
visits. Adverse effects of rehabilitation were noted (e.g. falls, injury
during treatment).
Measurement
GBS-related measures. Information obtained from medical records
included: socio-demographic, clinical and treatment data; hospital
stay, duration of ventilation and intensive care unit stay.
Measures for activity. The FIM (16) motor scale contains 13 items
assessing function (activity) and need for assistance in 4 subscales:
J Rehabil Med 43
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Patient identified from Melbourne
Health database
n=157

Excluded (n=35)
• GBS diagnosis not confirmed=9
• Deceased or record destroyed=10
• Incomplete or missing information=10
• Other reason=6

Patient eligibility for inclusion in
the study and invited to participate
n=122

Excluded (n=43)
• Deceased=5
• Not contactable or relocated=30
• Refused to participate=2
• Previous rehabilitation=6
Patient consented to participate and randomized
n=79

Allocated to
Intervention group
n=40

Allocated to
Control group
n=39

Allocation

Loss to follow-up
n=5
(deceased=1; not
contactable=4)

Loss to follow-up
n=5
(unable to participate due to
other medical condition=1, not
contactable=4)

Follow up

Analysis
12-month

12-month data available
n=35

Completed rehabilitation
programme
n=22
(declined rehabilitation=8; unable
to participate or comply=5)

12-month data available
n=34

Those requiring and completed
high-intensity rehabilitation
programme
n=9
Overall, received low-intensity
(control) intervention
n=38
(Intervention group=13,
Control group=25)

Overall, received highintensity intervention
n=31
(Intervention group=22,
Control group=9)

Fig. 1. Recruitment process.
Self-care, Transfers, Locomotion and Sphincter control. Each item
was rated on a scale of 1–7 (1 = total assistance, 7 = independent). The
score reflects burden of care in each area measured.
Measures for participation. The World Health Organization Quality of Life (WHOQoL-BREF) (17) is a valid and reliable tool with
26 items for domains assessing Physical health, Psychological
health, Social relationships and Environment and QoL and Health.
All items are rated on a 5-point scale with higher scores indicating
higher QoL.
The Depression Anxiety Stress Scale-21 (DASS) (18) has 3 7-item
self-report subscales to measure the negative emotional states of
depression, anxiety and stress. Participants rate the extent to which
they experienced each state over the past week on a 4-point Likert
rating scale.
The Perceived Impact of Problem Profile (PIPP) (19) contains 23
items that assess impact associated with a health condition across 5
domains (Mobility, Self-care, Relationships, Participation, Psychological Well-being). For each item, respondents rate “how much impact
has your current health problems had on [item of function or activity].”
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The 6-point scale is anchored by “no impact” and “extreme impact”,
with high scores indicating greater impact.
Statistical analysis
A sample of 22 participants in each group was needed for an 80%
chance to detect a 3-point difference (minimally clinically important
difference; MCID) in FIM motor from baseline to 12 months in intervention vs control group (two-sided a = 0.05).
Mann–Whitney U tests were used to compare FIM motor, DASS,
WHOQoL, and PIPP change scores (baseline minus post-treatment)
for the control and treatment groups. Effect size statistics (r) were calculated (20). Cohen’s criteria (21) evaluated effect size (0.1 = small,
0.3 = medium, 0.5 = large effect). Categorical data was analysed
using Fisher’s exact test. Additional analyses were conducted comparing change scores on all measures. The χ2 statistic compared the
percentages of cases in the control and intervention groups who
improved (increase in ≥ 1 point), remained the same or deteriorated
(decrease of ≥ 1 points). A p-value of < 0.05 was considered statistically significant.

Multidisciplinary rehabilitation in GBS
A “complete case” approach was used throughout the study with only
those participants who provided information at both time-points included in each of the analyses. Analyses were undertaken on an intention
to treat (ITT) basis. FIM-Splats (see Fig. 2) were used graphically to
display change across individual FIM items. A number of participants
in the control group (n = 9, 26.5%) required treatment. In addition to
ITT, additional “treatment-based” analyses were conducted.
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RESULTS
The total sample of 79 participants was randomized to treatment (n = 40) and control groups (n = 39). Five participants
in each group were lost to follow-up. Of these, 4 in each
group were unable to be contacted (due to moving interstate

Table I. Baseline characteristics of intervention and control groups, and treatment-based groups (those who receive high-intensity or low-intensity
treatment)

Characteristics
Female, n (%)
Age, years, mean (SD)
Discharge destination, n (%)
Community
Rehabilitation
Acute care
Year since diagnosis
Median (IQR)
> 4 years, n (%)
Acute LOS, days, median (IQR)
ICU admission, n (%)
ICU LOS, days, median (IQR)
Signs and symptoms, n (%)
Pain
Facial weakness
Dysarthia
Dysphagia
Ophthalmoplegia
Bladder problem
Bowel problem
Autonomic dysfunction
Treatment, n (%)
Plasma exchange
Immunoglobulin
Steroids
FIM, median (IQR)
Total
Self-care
Sphincter
Mobility
Locomotion
DASS, median (IQR)
Depression
Anxiety
Stress
PIPP, median (IQR)
Psychological
Self-care
Mobility
Participation
Relationship
WHOQoL-BREF, median (IQR)
Overall QoL
Overall health
Physical
Psychological
Social relationship
Environment

Intervention group
n = 40

Control group
n = 39

Received high-intensity
treatment
n = 31a

Received low-intensity
treatment
n = 38a

16 (40.0)
54.9 (17.1)

15 (38.5)
55.7 (19.4)

13 (41.9)
56.8 (15.1)

13 (34.2)
52.0 (20.1)

18 (45.0)
19 (47.5)
3 (7.5)

17 (43.6)
17 (43.6)
5 (12.8)

10 (32.3)
17 (54.8)
4 (12.9)

23 (60.5)
11 (28.9)
4 (10.5)

5.3 (2, 9.6)
25 (62.5)
11 (7, 17)
8 (20.0)
5.5 (3.5, 12)

6.5 (3.5, 10.2)
23 (57.5)
9 (6, 16)
7 (17.9)
3 (2, 12)

4.4 (1, 7.5)
17 (42.5)
11 (7, 17)
7 (22.6)
3 (2, 12)

8.8 (3.2, 11.6)*
24 (60.0)
9 (6, 11)
5 (13.2)
6 (3, 7)

25 (62.5)
15 (37.5)
9 (22.5)
8 (20.0)
5 (12.5)
3 (7.5)
3 (7.5)
4 (10.0)

23 (59.0)
10 (25.6)
6 (15.4)
4 (10.3)
6 (15.4)
10 (25.6)*
9 (23.1)
4 (10.3)

21 (67.7)
9 (29.0)
8 (25.8)
6 (19.4)
4 (12.9)
4 (12.9)
4 (12.9)
3 (9.7)

20 (52.6)
13 (34.2)
7 (18.4)
6 (15.8)
7 (18.4)
8 (21.1)
5 (13.2)
3 (7.9)

8 (20.0)
32 (80.0)
0

10 (25.6)
30 (76.9)
2 (5.1)

7 (22.6)
28 (90.3)
1 (3.2)

9 (23.7)
27 (71.1)
1 (2.6)

86 (78, 90)
41 (36, 42)
14 (12, 14)
20 (18, 21)
12 (11.5, 14)

82 (78, 86)
38 (36, 40)
13 (12, 13)
18 (18, 20)
12 (12, 12)

78 (75, 86)
36 (34, 42)
12 (12, 14)
18 (18, 20)
12 (10, 12)

84.5 (81, 89)
39.5 (37, 42)
13 (12, 14)
20 (18, 21)
12 (12, 13)

4 (0, 10)
4 (0, 9)
5 (1, 17)

2 (0, 10)
2 (0, 6)
6 (2, 12)

4 (0, 12)
6 (0, 12)
6 (2, 18)

2 (0, 6)
2 (0, 6)
4 (0, 12)

1.7 (1, 3.1)
1 (1, 1.25)
1.2 (1, 2.2)
2 (1, 2.7)
1 (1, 1)

1.2 (1, 2.6)
1 (1, 1)
1 (1, 1.8)
1 (1, 2.8)
1 (1, 1.25)

2.6 (1.4, 3.6)
1 (1, 1.25)
1.4 (1, 3)
2.6 (1, 3.8)
1 (1, 1.5)

1 (1, 2)
1 (1, 1)
1 (1, 1.4)
1 (1, 2)
1 (1, 1)

4 (3, 5)
4 (2.5, 4)
68 (50, 82)
75 (58, 92)
75 (67, 92)
76.5 (69, 89.5)

5 (4, 5)
4 (3, 5)
75 (61, 93)
75 (58, 88)
75 (67, 92)
81 (69, 94)

4 (3, 4)
3 (2, 4)
61 (46, 71)
67 (58, 79)
75 (58, 83)
75 (66, 88)

5 (4, 5)
4 (4, 5)
79 (68, 96)
81 (71, 92)
79 (67, 100)
81 (69, 94)

a
These figures are based on the 12-month follow-up data. Out of 69 participants who completed the study, 22 from the intervention group and an additional
9 from the control group completed the rehabilitation programme. *Denotes p-value < 0.05 indicating differences at baseline between the groups.
SD: standard deviation; IQR: interquartile range; ICU: intensive care unit; LOS: length of stay; FIM: Functional Independent Measure; DASS:
Depression Anxiety Stress Scale; PIPP: Perceived Impact of Problem Profile; WHOQoL-BREF: World Health Organization Quality of Life Scale;
QoL: quality of life.
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or overseas or changed address). One patient in the treatment
group died, and one person in the control group was unable
to participate due to unrelated co-morbidities. At 12 months
a final sample of 69 pwGBS was available for analysis (treatment n = 35, control n = 34) (Fig. 1). There was no significant
difference between participants lost to follow-up and those who
provided post-treatment results in terms of gender, age, GBS
duration, hospital stay and median scores for measures used.
Of the 35 persons in the treatment group, 22 completed the
rehabilitation programme (8 declined, and 5 were unable to
participate due to various reasons relating to work or home
duties). Nine participants randomized to the control group
required more intensive treatment during the course of the
study as a result of intercurrent illness, de-conditioning, and/
or participatory issues (work, driving, family).

the treatment group (25.6% vs 7.5% for bladder, and 23.1%
vs 7.5% for bowel). The control group had slightly longer disease duration compared with the treatment group (median 6.5
years, range 3.5–10.2 years vs 5.3 years, range 2–9.6 years),
but this was not statistically significant. Participants in both
groups had high median values on the FIM motor subscales,
indicating good levels of functional independence. The mean
duration of the rehabilitation programme was 28 days (range
21–84 days), which was similar for both groups. No adverse
events were reported in either group.
Outcome measurements change scores
Comparison of randomized groups (treatment and control).
Compared with controls, the treatment group showed improvement in FIM total scores (p < 0.003) (Table II). The individual
FIM motor subscales showed significant differences between
both groups for mobility/transfers (p = 0.002), locomotion
(p = 0.005) and sphincter control (p = 0.003), with moderate-tosmall (r ≥ 0.2 and < 0.5) effect sizes (21). Except for the PIPP
“relationship” subscale (p = 0.011), no significant differences
between groups were observed for scales assessing participation restriction.
Over the study period, more participants in the treatment group
improved compared with controls (68.6%, 24/35 vs 32.4%,
11/34). More participants in the control group reported deterioration in function compared with the treatment group (41.2% vs
2.9%); this difference was statistically significant (p < 0.001).

Baseline characteristics
Participant characteristics and comparison of baseline scores in
both groups for all variables are summarized in Table I. Patient
subtypes based on electrophysiological studies during acute
hospitalization episode confirmed demyelinating (54%) and
axonal neuropathy (4%), while the remaining participants had
mixed patterns. The two groups were well matched, with no significant differences between groups for gender, age, admission
to intensive care unit and median total scores on measures used.
However, the control group reported more bladder (urgency,
hesitancy) and bowel (constipation) problems compared with

Table II. Summary of “intention to treat” analysis of outcomes of rehabilitation programme
Intervention (n = 35)
Scale
FIM
Total
Self-care
Sphincter
Mobility
Locomotion
DASS
Total
Depression
Anxiety
Stress
PIPP
Total
Psychological
Self-care
Mobility
Participation
Relationship
WHOQoL-BREF
Total
Overall QoL
Overall health
Physical
Psychological
Social relationship
Environment

n

Median

Mann–Whitney U test

Control (n = 34)
IQR

n

Median

IQR

Z

p-value

ES

35
35
35
35
35

4
0
0
1
0

(0, 7)
(0, 3)
(0, 1)
(0, 3)
(0, 2)

34
34
34
34
34

0
0
0
0
0

(–3, 5)
(–2, 2)
(–1, 0)
(0, 0)
(0, 0)

2.974
1.915
2.999
3.161
2.79

0.003
0.056
0.003
0.002
0.005

0.36
0.23
0.36
0.38
0.34

35
35
35
35

0
0
0
0

(–2, 4)
(–8, 4)
(–4, 2)
(–4, 4)

34
34
34
34

0
–1
0
0

(–4, 2)
(–6, 4)
(–2, 2)
(–4, 2)

0.277
0.098
0.183
0.467

0.782
0.922
0.855
0.640

0.03
0.01
0.02
0.06

35
35
35
35
35
35

0
0
0
0
0
0

(–5, 6)
(–0.4, 0.4)
(0, 0)
(–0.4, 0)
(–0.2, 0)
(0, 0.5)

34
34
34
34
34
34

0
0
0
0
0
0

(–6, 2)
(–0.2, 0.2)
(0, 0)
(–0.2, 0)
(–0.4, 0)
(0, 0)

0.83
0.647
1.08
–1.042
0.318
2.559

0.407
0.518
0.28
0.297
0.75
0.011

0.10
0.08
0.13
0.13
0.04
0.31

35
35
35
35
35
35
35

–1
0
0
0
–4
–8
0

(–6, 2)
(–1, 0)
(–1, 0)
(–7, 7)
(–13, 0)
(–9, 8)
(–9, 9)

34
34
34
34
34
34
34

1
0
0
0
0
0
0

(–2, 5)
(0, 0)
(0, 0)
(–10, 7)
(–8, 5)
(0, 9)
(–3, 6)

–1.160
–1.085
–1.490
0.562
–1.425
–1.622
–0.145

0.246
0.278
0.136
0.574
0.154
0.105
0.885

0.14
0.13
0.18
0.07
0.17
0.20
0.02

IQR: interquartile range; ES: effect size; FIM: Functional Independent Measure; DASS: Depression Anxiety Stress Scale; PIPP: Perceived Impact of
Problem Profile; WHOQoL-BREF: World Health Organization Quality of Life Scale; QoL: quality of life.
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Eighty percent of the treatment group achieved a 3-point
improvement in total FIM motor scores compared with 8% in
the control group (p < 0.001). The treatment group improved in
domains for self-care (54.8%) and mobility (41.9%) compared
with 5.3% and 2.6%, respectively, in the control group (both
p < 0.001). The FIM-Splats display a modest, but clinically
relevant, improvement in the treatment group at 12 months in
their ability to transfer/walk and bowel (constipation) compared with the control group (Fig. 2).
Comparison of groups based on treatment status (received highintensity treatment vs low-intensity treatment). Nine participants
in the control group required more intensive rehabilitation (deconditioning, work issues requiring occupational therapy input).
There were no baseline differences between these participants,
compared with those remaining in the control group. The only
significant baseline difference between these participants and
those remaining in the control group was that they had a shorter
time period since diagnosis (p = 0.011).
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Significant differences, associated with large effect sizes
(r < 0.5) (21) in the change scores between the treated (highintensity rehabilitation) (n = 31) and low-intensity rehabilitation treatment (n = 38) groups were detected for the FIM total
and each motor subscales (p < 0.001 for all) (Table III). There
was no significant change in scores for DASS and WHOQoL subscales, except for the PIPP “relationship” subscale
(p = 0.028). Fig. 3 shows the FIM-Splats for participants who
received intensive rehabilitation compared with those who
did not.
DISCUSSION
This is the first RCT to evaluate the effectiveness of MD ambulatory rehabilitation in pwGBS after the initial post-acute
phase. This study supports a modest benefit for reduced motor
disability (mobility, self-care, continence programme), and
positive impact on “relationships” for an individualized MD
high-intensity ambulatory rehabilitation programme compared
with a lesser intensity programme at 12 months. Tables II and

(a)
(a)

(b)

Fig. 2. Functional Independence Measure (FIM)-Splats ((a) treatment
and (b) control groups). The FIM-Splat provides the disability profile in
a radar chart. The 13 items are arranged as “spokes of the wheel” and
the levels from 1 (total dependence) to 7 (total independence) run from
the centre outwards. A perfect score therefore would be demonstrated
as a large circle. The group median scores for each item are plotted for
admission and discharge. The shaded area outlines change from admission
to discharge (courtesy: Professor L. Turner-Stokes).

(b)

Fig. 3. Functional Independence Measure (FIM)-Splats ((a)received highintensity rehabilitation treatment and (b) did not receive high-intensity
rehabilitation treatment groups). The FIM-Splat provides the disability
profile in a radar chart. The 13 items are arranged as “spokes of the wheel”
and the levels from 1 (total dependence) to 7 (total independence) run
from the centre outwards. A perfect score therefore would be demonstrated
as a large circle. The group median scores for each item are plotted for
admission and discharge. The shaded area outlines change from admission
to discharge (courtesy: Professor L. Turner-Stokes).
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Table III. Summary of analysis of outcomes of rehabilitation programme according to treatment status

Scale
FIM
Total
Self-care
Sphincter
Mobility
Locomotion
DASS
Total
Depression
Anxiety
Stress
PIPP
Total
Psychological
Self-care
Mobility
Participation
Relationship
WHOQoL–BREF
Total
Overall QoL
Overall health
Physical
Psychological
Social relationship
Environment

Received high-intensity treatment
(n = 31)a

Received low-intensity treatment
(n = 38)a

Mann–Whitney U test

n

n

IQR

Z

p-value

ES

Median

IQR

Median

31
31
31
31
31

7
3
1
2
1

(4, 11)
(0, 6)
(0, 2)
(0, 3)
(0, 2)

38
38
38
38
38

0
0
0
0
0

(–2, 0)
(–2, 0)
(–1, 0)
(0, 0)
(0, 0)

–5.875
–4.912
–4.382
–5.311
–3.762

< 0.001
< 0.001
< 0.001
< 0.001
0.001

0.71
0.59
0.53
0.64
0.45

31
31
31
31

–2
0
–2
–2

(–18, 2)
(–8, 4)
(–4, 0)
(–8, 0)

38
38
38
38

0
0
0
0

(–2, 6)
(–2, 2)
(–2, 4)
(–2, 4)

1.787
1.09
1.665
2.203

0.074
0.276
0.096
0.028

0.22
0.13
0.20
0.27

31
31
31
31
31
31

0
0
0
–0.2
0
0

(–6, 7)
(–0.6, 0.4)
(0, 0)
(–0.4, 0)
(–0.4, 0.4)
(0, 0.5)

38
38
38
38
38
38

0
0
0
0
0
0

(–4, 0)
(–0.2, 0.2)
(0, 0)
(0, 0)
(0, 0)
(0, 0)

–0.512
–0.15
–0.082
1.732
–0.219
–1.653

0.609
0.878
0.935
0.083
0.826
0.098

0.06
0.02
0.01
0.21
0.03
0.20

31
31
31
31
31
31
31

–1
0
0
0
–4
0
0

(–6, 5)
(–1, 1)
(–1, 1)
(–10, 7)
(–12, 0)
(–8, 8)
(–9, 7)

38
38
38
38
38
38
38

–0.5
0
0
0
–4
0
0

(–4, 3)
(0, 0)
(–1, 0)
(–7, 4)
(–8, 4)
(–8, 8)
(–6, 7)

0.223
–0.256
–0.668
–0.455
0.328
0.578
0.72

0.823
0.798
0.504
0.649
0.743
0.563
0.471

0.03
0.03
0.08
0.05
0.04
0.07
0.09

a
These figures are based on the 12-month follow-up data. Out of 69 participants who completed the study, 22 from the intervention group and additional
9 from the control group completed the rehabilitation programme.
IQR: interquartile range; ES: effect size; FIM: Functional Independent Measure; DASS: Depression, Anxiety Stress Scale: PIPP: Perceived Impact of
Problem Profile; WHOQo-BREFL: World Health Organization Quality of Life Scale; QoL: quality of life.

III suggest that high-intensity rehabilitation programmes are
effective using both the “per protocol” and “treatment-based”
analyses. Although effect sizes were modest, the improvements
are of clinical relevance. The rehabilitation programme offered standard treatment, consistent with current management
guidelines for GBS (1, 7, 22) and other reports (2, 23). Despite no substantial expectation of recovery at 2–3 years after
GBS, many pwGBS reported some functional improvement
after therapy (15, 24). This finding, in addition to the “crossover” of 9 control participants with a shorter disease duration
in our study, raises the possibility that there is a two-phase
need for rehabilitation therapy; firstly, in the early stages of
recovery to reduce the burden of disability; and, secondly, in
later stages to support “reconditioning” to improve function
and participation.
Those with GBS duration of <12 months were excluded, as
this study was designed for patients in the post-acute phase
who had long-term symptoms. GBS survivors in the earlier
phase often require intensive rehabilitation, which would not
have allowed them to be randomized to a lower intensity programme for ethical reasons. Furthermore, their stronger response
to high-intensity rehabilitation (and natural recovery), would
have made it difficult to isolate the benefits from rehabilitation
intervention alone. Those in the study with disease duration of
1–2 years received acute hospital treatment and were discharged
J Rehabil Med 43

to the community under the care of their treating doctors; they
did not receive coordinated MD rehabilitative care.
Although continence issues are not commonly reported by
pwGBS, those in the control group reported more problems
with bladder (urgency, hesitancy) and bowel (constipation)
compared with the intervention group. The reason for this is not
entirely clear. Constipation was reported in those with “more”
sedentary lifestyles. There were more men in the study and
many were older. The presence of concurrent prostatism and/
or other co-morbidities that may have contributed was beyond
the scope of this study. At RMH, a study is currently underway
to evaluate bladder impairments in pwGBS.
A previous report (14) outlined the longer-term negative
impact of GBS on mood (anxiety, depression) compared with a
normative population, and adverse impact on QoL. In this study
some improvement in the PIPP relationship domain occurred at
12 months follow-up, indicating a reduction in the impact on
personal relationships. This is not surprising, as many factors
influence QoL, and a limitation in activity alone plays a minor
role in health-related QoL variance (25, 26). However, these
findings have implications for clinical practice for longer-term
education, counselling and support for pwGBS, and require
further research.
This trial highlights the challenges of conducting RCTs in
neurorehabilitation settings (10, 27). Although RCTs provide

Multidisciplinary rehabilitation in GBS
high-level evidence, they are less well suited to studying
“complex” interventions such as rehabilitation. The pwGBS
can present with diverse presentations and varied level of disability for rehabilitation requiring an individualized approach
despite the MRC framework for complex interventions (28).
Other methodological issues include: heterogeneous GBS
populations and contexts, multi-layered treatments, interdependent components, individual interventions and ethical
considerations (14).
Outcome measurement is challenging in rehabilitation research. Generic measures may not include domains relevant
for pwGBS and may not be sensitive to change in functional
capacity. Instruments such as the FIM do not reflect how the
person adapts or copes with the challenges associated with a
longer-term disabling condition. The FIM-Splats (Figs 2 and
3) show modest improvement in the post-treatment group
in walking and transfer domains. Improved patient function
reduces the associated burden of care, and this has important
cost-benefits; for example, a one-point change on the total
FIM scale equates to a reduction of approximately 5 minutes
in care received per day (16).
What constitutes a MCID using standard outcomes measures
is unclear. We considered a change of 3 points in the motor
FIM score as the MCID. A patient can be considered as “improved” when one anchor-based value (patient scoring) and
one distribution based method cut-off value have been reached
(25, 29). One report compared outcome scales (FIM, Barthel
Index) and showed the effect size of rehabilitation at group
level comparisons, using responsiveness standard test methods
(30). However, Rasch analyses of the same data demonstrated
significant difference in responsiveness at the individual person
level. Rasch analyses convert ordinal data to interval estimates,
which allow improved measurement. This technique is recommended for future rehabilitation trials.
The floor and ceiling effects of FIM are well documented,
and this was confirmed in our study. During the study period
the treatment group showed a ceiling effect (median FIM scores
between 6 and 7), while the control group deteriorated slightly
(from score 7 to 6). (FIM score 7 = independent in a functional
task, while 6 = dependent using aids/adaptive equipment, or
needing more time to complete task/activity).
The current study was conducted in a “real world” public
hospital setting and had its challenges. The pwGBS were in
“chronic phase”, clinically stable, and difficult to recruit. In
the control group 9 patients required more intensive rehabilitation due to functional de-compensation following inter-current
illness, other unrelated co-morbidities; and workplace difficulties requiring more occupational therapy. It would have
been unethical to withhold treatment. Participants were aware
of the possible wait time (4–8 weeks) for rehabilitation, as it
was beyond the resources of the hospital to provide therapy
for this many patients simultaneously. We acknowledge that
this may have created bias, as those in the control group reported greater difficulty in workplace, bladder/bowel during
the study period. This was, however, unavoidable given the
available resources. More research is needed to understand
these issues. Rehabilitation is an expensive intervention.
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Emphasis should be on triaging and prioritizing pwGBS for
targeted rehabilitation input, maintaining function over time,
monitoring for “wear and tear”, ageing with disabilities, and
for neuropsychological sequelae. Longer-term follow-up for
pwGBS in the community is recommended (14).
Comparison of these results is difficult due to limited trials
in GBS rehabilitation. Larger sample sizes in different settings
are needed to confirm the generalizability of these findings.
There is the potential for recruitment bias. The issues of design
and “real life” challenges in MD clinical setting are mentioned
above. The patient attrition rate was consistent with other
studies in neurorehabilitation (27). There was no statistical
difference in any of the study variables between pwGBS who
completed post-treatment assessment and those who were lost
to follow-up.
To reduce potential bias the treating therapists and assessors
were blinded. The assessors were independent of the rehabilitation or acute hospital team. The time interval between
the two assessments (12 months) was adequate to reduce the
likelihood of spontaneous recovery or short-term gains following the rehabilitation programme. Whilst a comprehensive
approach to outcome measurement was undertaken, we may
have missed other important outcomes, such as impact on carers and families. Analysis of costs associated with care was
beyond the scope of this study. The impact of other rehabilitation modalities and interventions is unknown.
Future studies in GBS rehabilitation are required to quantify components comprising rehabilitation intervention. The
specific rehabilitation treatments and their comparisons in
the outpatient groups need further investigation. The concept
of MCID should be considered to interpret clinical trials in
neurorehabilitation. Future studies should consider the use of
Rasch analyses to improve the reliability of measuring change
in outcome measures.
ACKNOWLEDGEMENTS
We thank all GBS participants in the study. We are grateful to Drs Nina
Zhang, Marina Demetrious, Geoff Abbott, and Ms Loren Oscari for patient assessments. We thank the staff of the Clinical Epidemiology and
Health Service Evaluation Unit for their statistical advice and patient
randomization and Ms Kathie Vezzoso for concealed allocation. We are
grateful to Professor Lynne Turner-Stokes for providing the FIM-Splats
for this study.

REFERENCES
1. Hughes RA, Cornblath DR. Guillain-Barre syndrome. Lancet
2005; 366: 1653–1666.
2. Khan F, Ng L. Guillain Barre syndrome: an update in rehabilitation. Int J Thera Rehabil 2009; 16: 451–460.
3. Hughes RA, Rees JH. Clinical and epidemiologic features of Guillain-Barre syndrome. J Infect Dis 1997; 176 Suppl: S92–S98.
4. Van Doorn PA, Ruts L, Jacobs BC. Clinical features, pathogenesis
and treatment of Guillain Barre syndrome. Lancet Neurol 2008;
7: 939–950.
5. Meythaler JM. Rehabilitation of Guillain-Barré syndrome. Arch
Phys Med Rehabil 1997; 78: 872–879.
6. Forsberg A, Press R, Einarsson U, de Pedro-Cuesta J, Holmqvist
J Rehabil Med 43

646

F. Khan et al.

LW. Disability and health related quality of life in Guillain-Barré
syndrome during the first two years after onset: a prospective study.
Clin Rehabil 2005; 19: 900–907.
7. Hughes RA, Wijdicks EF, Benson E, Cornblath DR, Hahn AF,
Meythaler JM, et al. Supportive care for patients with GuillainBarre syndrome. Arch Neurol 2005; 62: 1194–1198.
8. Hughes RAC, Raphael JC, Swan AV, van Doorn PA. Intravenous
immunoglobulin for Guillain Barre Syndrome. Cochrane Database
Syst Rev 2006; Issue 1, Art. No. CD002063.
9. Hughes RAC, Swan AV, van Koningsveld R, van Doorn P. Corticosteroids for Guillain-Barré syndrome. Cochrane Database Syst
Rev 2006; Issue 2, Art. No.: CD001446.
10. Khan F, Ng L, Amatya B, Brand C, Turner Stokes L. Multidisciplinary care for Guillain Barre syndrome. Cochrane Database Syst
Rev 2010; (10): CD008505.
11. Khan F, Amatya B, Ng L. Use of the International Classification
of Functioning, Disability and Health to describe patient-reported
disability: a comparison of Guillain-Barré syndrome with multiple sclerosis in a community cohort. J Rehabil Med 2010; 42:
708–714.
12. World Health Organization (WHO). The International Classification of Functioning, Disability and Health (ICF). Geneva: WHO;
2001.
13. Khan F, Pallant JF. Use of the International Classification of
Functioning, Disability and Health to identify preliminary comprehensive and brief core sets for Guillain Barre syndrome. Disabil
Rehabil 2010; Doi:10.3109/09638288.2010.527031.
14. Khan F, Pallant J, Ng L, Bhasker A. Factors associated with longterm functional outcomes and psychological sequelae in Guillain–
Barre syndromer. J Neurol 2010; 257: 2024–2031.
15. Asbury AK, Cornblath DR. Assessment of current diagnostic
criteria for Guillian-Barré syndrome. Ann Neurol 1990; 27 Suppl:
S21–S24.
16. Granger CV, Cotter AC, Hamilton BB, Fiedler RC, Hens MM.
Functional assessment scales: a study of persons with multiple
sclerosis. Arch Phys Med Rehabil 1990; 71: 870–875.
17. Carver CS. You want to measure coping but your protocol’s
too long: consider the Brief COPE. Int J Behav Med 1997; 4:
92–100.
18. Lovibond SH, Lovibond PF. Manual for the Depression, Anxiety,
Stress Scales. Sydney: The Psychology Foundation of Australia

J Rehabil Med 43

Inc.; 1995.
19. Pallant JF, Misajon R, Bennett E, Manderson L. Measuring the
impact and distress of health problems from the individual’s perspective: development of the perceived impact of problem profile
(PIPP). Health Qual Life Outcomes 2006; 4: 36–42.
20. Field A. Discovering statistics using SPSS, 2nd edn. London: Sage
Publications; 2005.
21. Cohen J. Statistical power analysis for the behavioural sciences,
2nd edn. Hillsdale, New Jersey: Lawrence Erlbaum Associates;
1988.
22. Zelig G, Ohry A, Shemesh Y, Bar-On Z, Blumen M, Brooks ME.
The rehabilitation of patients with severe Guillain Barre syndrome.
Paraplegia 1988; 26: 250–254.
23. Demir SO, Koseoglu F. Factors associated with health related
quality of life in patients with severe Guillain Barre syndrome.
Disabil Rehabil 2008; 30: 593–599.
24. Bernsen RA, Jacobs HM, de Jager AE, van der Meche FG. Residual
health status after Guillain-Barre syndrome. J Neurol Neurosurg
Psychiatry 1997; 62: 637–640.
25. Merkies ISJ, Hughes RA. The measurement of disease. J Neurol
Neurosurg Psychiatry 2010; 91: 943–946.
26. Merkies ISJ, van Nes SI, Hanna K, Hughes RAC, Deng C. Confirming the efficacy of intravenous immunoglobulin in CIDP through
minimum clinically important difference: shifting from statistical
significance to clinical relevance. J Neurol Neurosurg Psychiatry
2010; 81: 1194–1199.
27. Khan F, Turner-Stokes L, Ng L, Kilpatrick T. Multidisciplinary
rehabilitation for adults with multiple sclerosis. Cochrane Database
Syst Rev 2007; Issue:2, Art No.: CD006036.
28. Medical Research Council (MRC) Health Services and Public
Health Research Board. Developing and evaluating complex
interventions: new guidance. Medical Research Council (MRC)
Health Services and Public Health Research Board; 2008 [cited
2010 November]. Available from: www.mrc.ac.uk/complexinterventionsguidance.
29. Crosby RD, Kolotkin RL, Williams GR. An integrated method to
determine meaningful changes in health-related quality of life. J
Clin Epidemiol 2004; 57: 1153–1160.
30. Hobart JC, Cano SJ, Thompson AJ. Effect sizes can be misleading: is it time to change the way we measure change? J Neurol
Neurosurg Psychiatry 2010; 81: 1044–1048.

