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Background: Eighty percent of people with Guillain–Barré Syndrome (GBS) are said
to achieve ÔgoodÕ outcome. ÔGoodÕ outcome has been deﬁned as either of the top two
scores (0 = Healthy, 1 = minor symptoms or signs, able to run) on a 7-point ordinal
scale called the F-score. This assessment of ÔgoodÕ outcome appears to be an arbitrary
benchmark. This study is the ﬁrst assessment of the diﬀerences in outcome between
post-acute GBS suﬀerers reporting these scores. It attempts to compare the physical
and emotional diﬀerences between respondents reporting Ô0Õ and Ô1Õ on the F-Score.
Methods: A postal survey was administered to respondents through the UK Guillain–Barré Syndrome Support GroupÕs national database and included items relating
to general patient data, general mobility, F-Score, Hospital Anxiety and Depression
Scale, SF 36 and Fatigue Severity Scale.
Results: One thousand ﬁve hundred and thirty-ﬁve members were surveyed, and of
884/1535 (58%) questionnaires were returned. Results indicate signiﬁcant diﬀerences
between those scoring Ô0Õ on the F-Score and those scoring Ô1Õ in the post-acute phase
in terms of anxiety, depression, physical functioning, fatigue and wheelchair use on
discharge.
Conclusions: Signiﬁcantly poorer outcomes for those scoring Ô1Õ on the F-Score
suggest that only those scoring Ô0Õ should constitute a ÔgoodÕ outcome in GBS.

Background
Guillain–Barré Syndrome aﬀects 1.3–2 people per
100 000 population worldwide each year [1]. Despite its
relative rarity, it can have serious consequences for
those aﬀected [2]. Initial treatment is principally pharmaceutical (normally plasma exchange or intravenous
immunoglobulins (IVIg) [3,4]. Severity is such that
20–30% require ventilation [5].
In the post-acute phase, rehabilitation (especially
physiotherapy) features highly [6,7]. The degree to
which recovery is achieved post-nadir is multifactorial
and may be a function of the conditionÕs natural history, timely drug treatment and rehabilitation, although
the relative contribution of each is unclear. Recovery is
measured by means of a hierarchical 7-point ordinal
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scale known as the F-Score (or Hughes scale) [8]
(Table 1). Using the F-Score, Bernsen et al. [9] oﬀer a
means of categorizing the functional outcome of people
post- Guillain–Barré Syndrome (GBS) (Table 1) where
ÔgoodÕ outcome is deﬁned as having an F-Score of <2
which equates to Ôminor neurological signs and
symptomsÕ[9].
It is possible that 80% of suﬀerers achieve a
favourable or ÔgoodÕ outcome [10,11] at 2 years postnadir [12]. However, in people classiﬁed as having a
ÔgoodÕ outcome, symptoms such as fatigue may persist
[13] in as many as 80% of cases [12]. Little work has
been conducted on the residual eﬀects of GBS within
the subcategory of ÔgoodÕ recovery and so current
categorization of ÔgoodÕ or otherwise appears
arbitrary.
This study aimed to analyse data for people with an
ostensibly ÔgoodÕ recovery following GBS by comparing
those reporting their current state as ÔhealthyÕ
(F-score = 0) with those stating that they have minor
symptoms but who are able to run (F-score = 1).
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F-Score [8]

Severity[9]

0
1
2
3
4
5
6

Minor neurological signs
and symptoms
Moderate recovery
Severe residual signs

=
=
=
=
=
=
=

healthy
minor symptoms or signs, able to run
able to walk >5 m without assistance but unable to run
able to walk >5 m with assistance
bed or chair bound
requiring assisted ventilation for at least part of the day
dead

Method
One thousand ﬁve hundred and thirty-ﬁve members of
the Guillain–Barré Syndrome Support Group were sent
the survey as part of a routine mailing of the GroupÕs
newsletter in January 2007. The questionnaire incorporated ﬁve areas relating to their condition including
demographic and clinical data, information on physical
condition and three standardized questionnaires to
assess general health status using the SF-36 [14],
psychological functioning using the Hospital Anxiety
and Depression Scale (HADS) [15] and symptoms of
fatigue using the Fatigue Severity Scale (FSS) [12].
Ethical approval for the study was obtained from the
local university ethics committee.
The questionnaire was distributed to all members of
the group with a covering letter explaining that those
with chronic inﬂammatory demyelinating polyneuropathy (CIDP) should not answer the questionnaire (there
was no way of screening out CIDP suﬀerers from the
database). No other limits for inclusion were made.
There was no further direct contact with the volunteers
but after 6 months, a notice was placed on the GroupÕs
website encouraging members to participate but no
further reminders were made, and data collection continued for a period of 1 year.
Statistical analysis

The analysis was restricted to participants aged 18
or over who had F-scores of 0–1 and were walking
independently without walking aids. Characteristics
and scores on validated measures were compared for
those with F-scores of Ô0Õ and those with F-scores of Ô1Õ
using PearsonÕs chi-square test for dichotomous
variables and the Mann–Whitney U-test for other
(mostly skewed) variables.
Logistic regression models were ﬁtted with relevant
explanatory variables to estimate their individual
association with the binary outcome F-score. Three
variables were identiﬁed as being theoretically important predictors of the F-score: mean FSS score, SF-36
physical function and regained previous level of
mobility prior to GBS diagnosis. These and variables

Table 1 Relationship between the F-Score
and grading system for severity

which had P-values less than or equal to a conservative
P-value of 0.20 were included in multivariable models
to aid exploration. The variables were investigated for
multicollinearity before being included in multivariable
logistic regression models to estimate their joint association with the F-score. These models included the
following variables: mobility on leaving hospital [with
two categories: pushed in a wheelchair and independently walking (with or without walking aids)], severe
fatigue, regained previous level of mobility prior to
GBS diagnosis, mean FSS score, SF-36 physical function, SF-36 role limitation (physical), SF-36 role limitation (mental), SF-36 social function, SF-36 energy
and vitality, SF-36 pain, SF-36 health perceptions,
HADS anxiety and HADS depression.

Results
A total of 884 questionnaires were returned (58%
response rate) of which 742 were completed. The 1535
included an unknown number of patients with CIDP,
who were asked not to complete the questionnaire;
many of those returning uncompleted questionnaires
stated that they had indeed been diagnosed with CIDP.
The number of respondents aged 18 or over who
reported an F-Score of Ô0Õ (healthy, 136 respondents) or
Ô1Õ (minor symptoms, 101 respondents) was 237 which
represents 27% of all respondents.
Of the analysis sample, 118 (50%) were men, the
median age was 62 [interquartile range (IQR) 49–69],
the median time since diagnosis was 8 years (IQR
4–13.3), and the median age at diagnosis was 52 (IQR
39.9–61.2).
Comparison of characteristics by F-score group

Table 2 summarizes the characteristics of those who
scored Ô0Õ (Healthy) and Ô1Õ (minor symptoms) on the
F-Score. The two groups were similar in age and gender, but those in the healthy group had a longer time
since diagnosis (P = 0.041). The two groups were also
similar in length of hospital stay (Fig. 1) and admittance to ICU, but those reporting minor symptoms had
a longer stay on ICU (Fig. 2, P = 0.018) and were
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Table 2 Characteristics of those scoring Ô0Õ (healthy) and Ô1Õ (minor symptoms but able to run) on the F-Score
Minor symptoms
(able to run) (N = 101)

Healthy (N = 136)

Background
Age (years)
Median (IQR)
62.5 (49–70)
61 (49–68)
Gender: male
Frequency (%)
68 (50.0%)
50 (49.5%)
Time since diagnosis (years)
Median (IQR)
[N = 135] 8.9 (5.0–13.8)
[N = 99] 7.0 (2.5–12.8)
Hospital stay
Duration of stay in hospital (days)
Median (IQR)
[N = 126] 42 (21–70)
[N = 95] 35 (21–84)
Admitted onto ICU
Frequency (%)
[N = 132] 65 (49.2%)
[N = 97] 42 (43.3%)
Duration of stay on ICU (days)
Median (IQR)
[N = 64] 16 (6.25–28)
[N = 42] 28 (14–42)
Required assisted ventilation
Frequency (%)
[N = 131] 45 (34.4%)
[N = 98] 35 (35.7%)
Being pushed in wheelchair on leaving hospital
Frequency (%)
[N = 134] 9 (6.7%)
[N = 100] 19 (19.0%)
Current health status
Physical condition at your worst (score)
Median (IQR)
[N = 133] 5 (5–6)
[N = 99] 5 (5–6)
Severe fatigue
Frequency (%)
30 (22.1%)
[N = 97] 46 (47.4%)
Not having regained previous level of mobility prior to GBS diagnosis
Frequency (%)
[N = 134] 17 (12.7%)
[N = 99] 49 (49.5%)

Test statistic for
difference

P-value

M-W Z = 0.65

0.519

v2 = 0.01

0.940

M-W Z = 2.04

0.041

M-W Z = 0.15

0.880

v2 = 0.79

0.373

M-W Z = 2.37

0.018

v2 = 0.05

0.830

v2 = 8.20

0.004

M-W Z = 1.18

0.237

v2 = 16.57

<0.001

v2 = 38.00

<0.001

[Numbers of responses are shown for variables with missing values].
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more likely to leave hospital being pushed in a
wheelchair (P = 0.004).
The two groups reported a median of 5 for F-score at
worst, and similar percentages reported a need for
assisted ventilation. However, those reporting minor
symptoms were more likely to suﬀer severe fatigue
(P < 0.001). Only 13% of those in the healthy group
reported not regaining their previous level of mobility
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Figure 1 Duration of stay in hospital (days) for those scoring Ô0Õ
(healthy) and Ô1Õ (minor symptoms but able to run) on the F-Score.
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Figure 2 Duration of stay in intensive care unit (ICU) (days) for
those scoring Ô0Õ (healthy) and Ô1Õ (minor symptoms but able to
run) on the F-Score.

prior to their diagnosis of GBS compared with 50% in
the group with minor symptoms (P < 0.001).
Comparison on validated measures by F-score group

Table 3 summarizes the scores on the validated
measures for those who scored Ô0Õ (Healthy) and Ô1Õ
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Table 3 Scores on validated measures for those scoring Ô0Õ (healthy) and Ô1Õ (minor symptoms but able to run) on the F-Score

Scores on validated measures
Mean FSS
Median (IQR)
SF-36
Physical function
Median (IQR)
Role limitation (physical)
Median (IQR)
Role limitation (mental)
Median (IQR)
Social function
Median (IQR)
Energy and vitality
Median (IQR)
Pain
Median (IQR)
Health perceptions
Median (IQR)
HADS
Anxiety
Median (IQR)
Depression
Median (IQR)

Minor symptoms
(able to run) (N = 101)

Healthy (N = 136)

3.2 (2.1–4.8)

[N = 97] 4.8 (4.0–5.9)

[N = 135] 90 (80–100)

[N = 100] 76.4 (65–90)

Test statistic for
difference M-W Z

P-value

6.02

<0.001

4.46

<0.001

[N = 134] 100 (75–100)

[N = 100] 75 (25–100)

4.06

<0.001

[N = 133] 100 (100–100)

[N = 100] 100 (33–100)

3.73

<0.001

[N = 100] 88.9 (66.7–88.9)

2.79

<0.001

4.89

<0.001

5.28

<0.001

62 (42–77)

5.31

<0.001

[N = 98] 6 (3.8–10)

2.52

0.012

[N = 99] 4 (2–6)

4.90

<0.001

88.9 (88.9–88.9)
[N = 135] 65 (50–75)

[N = 100] 50 (35–65)

88.9 (77.8–100)

[N = 100] 77.8 (66.7–88.9)

77 (63.3–90)

[N = 132] 4 (2–7)
[N = 134] 1.5 (1–4.3)

[Numbers of responses are shown for variables with missing values].

(minor symptoms) on the F-Score. For all measures,
there was a signiﬁcant diﬀerence between the two
groups in the distributions, if not in the median values
(P < 0.001 for all measures except for HADS anxiety
score with P = 0.012).
Regression analysis

Table 4 shows the results of the logistic regression
modelling: 218 of the 237 participants had complete
data on the variables included in the models. For
those scoring Ô1Õ on the F-Score (minor symptoms),
the adjusted odds of having left hospital in a wheelchair were 4.5 times higher (P = 0.016), whilst the
odds of regaining a previous level of mobility prior to
the GBS diagnosis were three times higher
(P = 0.010). Again for those in the minor symptoms
group, the adjusted odds of having severe fatigue
were one-third lower (P = 0.072), but this was
attributed to the presence of the most important
discriminator between the groups, mean FSS score
(P = 0.001). The unadjusted odds ratio for severe
fatigue was 3.19.
Amongst the SF-36 measures remaining in the model,
those in the minor symptoms group may have worse
pain scores (P = 0.004) and worse health perception
scores (P = 0.018).

Table 4 Associations with F-scores of Ô0Õ (healthy) and Ô1Õ (minor
symptoms but able to run) using multivariable logistic regression
(N = 218)
Number of Adjusted
participants OR (95% CI)

P-value

Hospital stay
Being pushed in wheelchair on leaving hospital
No
184
1.00 (reference)
Yes
22
4.50 (1.32–15.35) 0.016
Current health status
Severe fatigue
No
140
1.00 (reference)
Yes
66
0.35 (0.11–1.10) 0.072
Regained previous level of mobility prior to GBS diagnosis
Yes
149
1.00 (reference)
No
57
3.02 (1.30–7.04) 0.010
Scores on validated measures
Mean FSS score
206
1.83 (1.27–2.64) 0.001
SF-36 physical function 206
1.02 (1.00–1.04) 0.096
SF-36 pain
206
0.97 (0.95–0.99) 0.004
SF-36 health perceptions 206
0.98 (0.96–1.00) 0.018

Discussion
The average age of onset of GBS is typically between
47.7–54.3 years [10,12,16]. Estimates vary in terms of
incidence with a ratio of women to men of 1:1.1–2.1[10].
Although the average age of the current sample
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(median: men 62 years women 61 years) is higher than
those reported in previous studies, the median time
since diagnosis was 8 years, and the median age at
diagnosis was 52. Around half were men, which is at the
lower end of incidence in reported studies. Whilst this
would suggest that these data could be justiﬁably
compared to other study groups by age and gender, it
should be noted that the current data only apply to
those considered Ôgood outcomeÕ and not the full
spectrum of severity reported in other studies. As such,
it is diﬃcult to say whether the results in this sample
could be considered typical of GBS. However, because
80% of suﬀerers are expected to achieve a ÔgoodÕ outcome at 2 years post-nadir [10–12], there is no reason to
suspect this subsample of the whole cohort is not typical
of those reporting an F-Score of Ô0Õ and Ô1Õ.
Fletcher et al. [5] have identiﬁed prognostic indicators for those requiring ventilation for GBS, which
include age and length of time on ICU. In this present
study, time spent on ICU showed a statistically significant diﬀerence between those scoring Ô0Õ (healthy) and
those scoring Ô1Õ (minor symptoms) on the F-score
(medians 16 and 28 days, respectively, P = 0.018).
This suggests that despite there being no signiﬁcant
diﬀerence between the groups in terms of their F-Scores
at worst (both scoring a median of 5, P = 0.237), the
need to be admitted onto ICU (P = 0.373) and whether or not artiﬁcial ventilation was required
(P = 0.830), it was possible that the group with minor
symptoms has been deemed clinically more severe. This
nuance may have been lost given the nature of the
F-score but was evidently detected by clinical staﬀ at the
time of the episode. This may suggest that current
outcome measures lack the sensitivity to detect small
but clinically signiﬁcant changes in clinical status and
supports the assertion by Chio et al. [10] that there is
insuﬃcient understanding of the conditionÕs prognostic
factors. Although more sensitive outcome measures
have been developed [17], it is possible that most
indicative outcomes will only be detected, intuitively or
otherwise, by expert practitioners.
Fatigue

Fatigue is a highly disabling symptom [10,11] commonly reported in GBS [11–13]. Severe fatigue has been
reported in as many as 80% of cases with an F-Score
range of between 1 and 4 in one patient cohort at the
post-acute phase (5.2 years) [12]. Mean FSS score was
the strongest discriminator in this present analysis, with
those scoring Ô1Õ (minor symptoms) having signiﬁcantly
higher scores (P = 0.001) and a higher incidence of
Ôsevere fatigueÕ (P < 0.001) (a mean FSS of at least ﬁve
[11]). The existence of severe fatigue in 76 of 203 (37%)

681

seems very high in this sample, particularly given the
indicative outcome of ÔgoodÕ and the average length of
time since diagnosis (8 years). This underlines the
importance of this symptom as a lasting problem in the
condition.
Fatigue is not merely a single symptom but also
contributes to lower levels of well-being [11]. Results
from this present study demonstrate that the Ôminor
symptomsÕ group had not only signiﬁcantly worse
scores for fatigue but also health-related quality of life
and anxiety and depression.
The relationship between depression and physical
illness is complex, and whilst depressed mood may
contribute to the development and progression of some
illnesses, physical illness can in turn make depression
quite probable[18]. In this cohort, the number of
respondents with depression and/or anxiety prior to
developing GBS is unknown, and neither is it clear how
many may have developed psychological distress in
response to the aftermath of GBS.
However, from our results, it can be seen that the
Ôminor symptomsÕ group were more likely to exhibit
raised anxiety and depression scores compared to those
in the ÔhealthyÕ group. This may be linked to perceived
severity of their condition.
Research into other illnesses, such as post-myocardial infarction, has found that although depression and
fatigue are highly correlated, there remain a group of
people who suﬀer fatigue without depression [19]. It is
possible that those suﬀering the aftermath of GBS have
a similar proﬁle. Interventions applied to fatigued
people whether in the form of self-help [20] or external
interventions [11,21,22] may assist in improving not
only fatigue, but other problems such as anxiety and
depression. A reduction in fatigue severity of 20% has
been reported following physical training in post-acute
GBS, which appears also to improve levels of anxiety
and depression [11].
Physical functioning & pain

Multivariable analysis shows that whilst the possibility
of those scoring Ô1Õ to report re-establishment of their
previous level of functioning is less compared to those
scoring Ô0Õ, they also experience signiﬁcantly more pain.
Because the F-Score is primarily a measure of mobility,
it is unsurprising that those scoring Ô1Õ will have a lower
level of mobility than those scoring Ô0Õ, but the ﬁnding
that they will also experience more pain may provide an
explanatory contributing factor for this.
There is little doubt that pain is associated with GBS
[23–25], but the extent to which this is a function of the
speciﬁc neurological condition itself, musculo-skeletal
dysfunction or a combination of both is unclear [26,27].
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Higher levels of pain in this cohort are associated with
lower levels of mobility (poorer F-Score), in which case
pain could be a barrier to the achievement of an optimal physical outcome.
Moulin et al. [27] suggest that although pain is
common particularly in early GBS, intensity diminishes
markedly over 24 weeks. It has been shown that in
other neuropathies, such as Charcot–Marie–Tooth,
there appears to be a clear link between pain and disability [28]. It could reasonably be suggested that the
possibility of increased experience of pain especially on
movement would make engagement in physical activity
less regardless of whether the origin is primarily physical [26,27] or as a result of psychological factors such
as catastrophic thinking [29].
Regardless of the cause of pain, the extent to which it
shows ostensible diminution with time is interesting,
given that the comparison between the two scores
shows that those scoring Ô0Õ (Healthy) have had a longer
period of time since diagnosis than those scoring Ô1Õ
(Table 2, median values = 9 vs. 7 years, respectively,
P = 0.041). Although this is not supported by the
regression analysis, possibly because of the low level of
signiﬁcance in the between-group analysis, it could
indicate that physical improvement, reconditioning or
compensatory (avoidance) strategies may continue over
a long period of time. The extent to which this might be
a function of pain is unclear.
This notion of prolonged improvement is supported
by Fletcher et al. [5], and Bernsen et al. [30] note that
21% of their cohort reported improvement up to 2.5–
6.5 years after onset. This is in line with the results of
the present study. It is unlikely that associated debilitation with age is a factor in this observation as there is
no signiﬁcant diﬀerence in age between those scoring Ô1Õ
and those scoring Ô0Õ.
Although length of hospital stay in hospital was
similar between the groups, results of the multivariable
regression analysis show that respondents with Ôminor
symptomsÕ had a greater chance of been pushed in a
wheelchair at the point of discharge (P = 0.016, OR
4.5) than the ÔhealthyÕ group. This possibly indicates
that the patients with Ôminor symptomsÕ were discharged earlier in their recovery. Reasons for discharge
are many and varied but issues such as the rate of
recovery, personal motivation, level of home support,
limited hospital bed-space and access to rehabilitation
post-discharge may be inﬂuential.

Limitations of study
Recall remains a limitation of retrospective selfadministered questionnaires, so data inaccuracy
cannot be discounted. The sample is also taken from

support group membership which does not represent
the entire population of suﬀerers and so the sample
proﬁle may not be truly representative of those currently experiencing the eﬀects of post-acute GBS.
Furthermore, a response rate of 58%, whilst good,
leaves room for doubt about the representativeness of
this cohort.

Conclusion
To our knowledge, it is the largest survey of this subgroup of GBS suﬀerers, providing the opportunity for
further studies to verify the results and should be considered as a starting point for a more in-depth and
overdue debate about the long-term aftermath of GBS.
This article has discussed the diﬀerences between two
groups which together comprise the commonly
accepted deﬁnition of a ÔgoodÕ outcome in GBS. These
results have shown that the groups are distinctly different in signiﬁcant ways, and it recommends that these
should not be grouped together but instead only an
F-Score of Ô0Õ or ÔHealthyÕ should be considered as a
ÔgoodÕ outcome. Given the relative homogeneity of the
incidence of this condition worldwide, it would be
advisable to replicate this study in other countries to
verify the underlying trends identiﬁed in this present
cohort. Areas of further investigation could also consider the causes of pain in GBS and factors inﬂuencing
the decision to discharge patients from hospital following GBS.
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training in Guillain-Barré Syndrome. Arch Phys Med
Rehabil 1993; 74: 761–765.
22. Walton T, Vincent M, Richards J, Davidson I. Usefulness
of digital gait analysis for assessing patients with GuillainBarré Syndrome. Int J Ther Rehabil 2005; 12: 388–393.
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