
J Neurol (2002) 249 : 1027–1033
DOI 10.1007/s00415-002-0778-1 ORIGINAL COMMUNICATION

Francesco Patti
Maria Rita Ciancio
Ester Reggio
Rossella Lopes
Filippo Palermo
Manuela Cacopardo
Arturo Reggio

The impact of outpatient rehabilitation 
on quality of life in multiple sclerosis

Introduction

Multiple sclerosis is a capricious disease, difficult to un-
derstand and difficult to cope with. Usually patients do
not understand what is happening to their body.Patients
complain of impaired vision, difficulty in walking, in-
continence, impaired sexual function, difficulty in con-
centrating. The impairments may last shorter or longer
periods, or may become permanent [5, 6].

In July 1993, MS care entered a new era with the deci-
sion by the Food and Drug Administration to license Be-

taseron [22]. Since then, the aim of the pharmacological
research was to consider and test new agents with dif-
fering mechanisms of action for all stages of MS. Unfor-
tunately pharmacological therapy alone does not con-
stitute optimal care of MS patients, regardless of the
stage of the disease [30].

Physical rehabilitation is commonly administered to
MS patients, often without knowing which is the best re-
habilitation strategy for patients with MS [27]. The
chronic progressive nature of MS makes the patients
poor candidates for rehabilitation interventions.A num-
ber of publications have described comprehensive care
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■ Abstract It is well accepted that
rehabilitative treatment can be ef-
fective in reducing disability and
optimizing quality of life (QoL) of
people with multiple sclerosis
(MS). The aim of this study was to
evaluate the effects of a compre-
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hensive outpatient rehabilitative
treatment on QoL in patients suf-
fering from MS. We selected 111
patients from a sample of 407 pa-
tients who had consecutively en-
tered the MS Center of Catania
(which is located in southern Italy)
in 1998. Fifty-eight were randomly
assigned to the study treatment
and 53 to a waiting list (control
treatment). Kurtzke’s EDSS and
quality of Life (QoL)were the pri-
mary endpoints. QoL was mea-
sured with the generic multi-item
SF-36 scales. We also used: the Beck
Depression Inventory (BDI) for de-
pression, the Tempelaar Social Ex-
perience Check-list (SET) for social
activities and the Fatigue Impact
Scale (FIS).

The study treatment group was
treated for 6 consecutive weeks, 6
days a week with a comprehensive
rehabilitative outpatient model.
The control treatment group was in

a waiting list and was trained to
self-exercises at home.

EDSS remained unchanged in
both groups. All health related QoL
domains significantly improved in
the study treatment (p < 0.001 in
physical functioning, role physical,
bodily pain, general health, and so-
cial functioning; p < 0.05 in vital-
ity, role emotional and mental
health).

FIS, SET and BDI also improved
significantly after the rehabilitative
treatment in the study group (p <
0.001).

The results of this study confirm
the effectiveness of a short compre-
hensive outpatient model of reha-
bilitative treatment in people with
MS and in particular in their QoL.

■ Key words multiple sclerosis ·
rehabilitation · outpatients · quality
of life
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or neurorehabilitation in MS [16]. Recently, Petajan et al.
found that exercise training improves fitness and has a
positive impact on factors related to quality of life [23].
Also Freeman et al. showed that despite unchanging im-
pairment, inpatient rehabilitation resulted in reduced
disability and handicap in progressive MS [10]. Solari et
al. demonstrated the efficacy of an inpatient physical re-
habilitation program [28]. In more details,disability and
mental components of health related QoL perceptions
improved after 3 weeks of treatment.

Previously Shapiro and associates developed a
“maintenance” rehabilitation program used as “ex-
tended” home outpatient rehabilitation [26]. This reha-
bilitation program produced substantial benefit in per-
sons with chronic progressive MS [7].

MS has also a considerable effect an patients’ health
related QoL (HRQoL) [25].HRQoL includes general well
being, social and psychological functions, which are not
only directly related to neurological impairment or dis-
ability [5]. The interest in MS patients HRQoL is in-
creasing, but it is still limited, although several clinical
trial organizations have introduced QoL assessment as a
standard component of new trials [2].

This study aims to discuss the effects of a compre-
hensive outpatient rehabilitation program an QoL of MS
patients. To do this we administered a generic HRQoL
instrument, the SF-36 [1], together with other scales (Fa-
tigue Impact Scale, the Social Experiences Tempelaar
check-list and the Beck Depression Inventory) to MS pa-
tients in the progressive phase of the disease [3, 8, 29].

The results of outpatient rehabilitation on disability
will be discussed in another study.

Methods

■ Patients

All consecutive patients diagnosed with primary or secondary pro-
gressive MS [17], admitted to the Centro Sclerosi Multipla of the Poli-
clinico of the University of Catania, Italy, between January 1998 and
December 1998 were included in the study. Selection criteria were
clinically definite or laboratory-supported MS [24]; Expanded Dis-
ability Status Scale (EDSS) score [15] at inclusion ranged between 4.0
and 8.0, and age between 18 and 65 years. Exclusion criteria were as
follows: one or more exacerbations in the preceding 3 months; cogni-
tive impairment likely to interfere with adherence to the study, as de-
termined by a Mini-Mental State Examination (MMSE) score of ≤ 24
[18]; history of cardiovascular, respiratory, orthopedic, psychiatric, or
other medical condition precluding participation; pregnancy; treat-
ment with immunosuppressives, interferons, copolymer, 4-ammino-
pyridine, or experimental drugs in the six months before enrollment,
rehabilitation therapy in the three months before admission; non
Italian speaking patients.

All eligible patients were blindly randomized and divided into
two groups: immediate comprehensive outpatient rehabilitation
(treatment group) and self exercise-treatment at home (control
group). The first group was treated for 6 weeks with a comprehensive
outpatient rehabilitation program and further 6 weeks with self exer-
cises at home, the second for 12 weeks with self exercise-treatment at
home.

Randomization of patients was performed in accordance with a
computer-generated randomization sequence by using consecutively
numbered, opaque, sealed envelopes. The two groups of patients un-
derwent a complete neurological, and neuropsychological examina-
tion, comprehensive of all self-questionnaires, within 24 hours of en-
tering the rehabilitation programs and then again at weeks 6 and 12.
The evaluating physician had no further access to any of the initial
scores before the second and the successive assessments.

All eligible patients signed informed consent forms. Patients as-
signed to the control group were offered the outpatient rehabilitation
program at the end of the rehabilitation treatment period (12 weeks).

Three physicians were the assessors during the study: the refer-
ring physician recorded patients’ general information, clinical data
and follow-up history. The treating physician was responsible for the
rehabilitation program. The evaluating physician, who was blinded to
treatment assignment, administered the evaluation scales, which con-
sisted of Kurtzke’s EDSS. In addition SF-36, FIS questionnaire, an Ital-
ian version of the Social Experiences check-list of Tempelaar (SET),
and of the Beck Depression Inventory (BDI) were given to each pa-
tient every visit. Each patient completed the questionnaires on the
same day before the neurological examination. Any bias that may be
introduced by discussing the patients’ health and emotions before
neurological examination was therefore avoided.

■ Quality of life assessment

All patients assessed their quality of life using the SF-36. It is a generic
questionnaire that measures two major health concepts (Physical and
Mental Health) with 36 questions and eight multi-item scales: Physi-
cal Functioning (PF), Role Physical (RP), Bodily Pain (BP), General
Health (GH),Vitality (VT),Social Functioning (SF),Role-Functioning
Emotional (RE) and Mental Health (MH). SF-36 was adopted in the
Italian version of 1990 [1]. An additional one-item measure of self-
evaluated change in health status is also available. SF-36 scores were
assembled using the Likert methods for summed ratings; the raw
scores were then linearly transformed to 0–100 scales, with 0 and 100
assigned to the lowest and highest possible values respectively.Higher
transformed scores indicated better health, while higher scores on
symptom scales meant more intensive symptoms. There is good evi-
dence to support the reliability and validity of the SF-36 [1].

Beck Depression Inventory

Each patient was asked to read several groups of statements and then
pick up one statement in each group which best described the way
he/she had been feeling during the “past week, up today”. This scale
is widely used also in neurological diseases and measures either
depression or distress in disable people. Suggested cut-off values 
are the following: 0–10 = no depression; 11–17 = mild depression;
18–23 = moderate depression; 24–39 = severe depression [3].

Fatigue Impact Scale (FIS)

The FIS patients asked to rate how much fatigue influenced 40 differ-
ent statements during the past month, including the day of testing.
The patient was asked to circle the appropriate response for each:
0 = no problem; 1 = small problem; 2 = moderate problem; 3 = big
problem; 4 = extreme problem [8].

Social Experience Check-list of Tempelaar (SET)

The SET patients asked to rate how much social function influenced
16 different statements during the past two weeks, including the day
of testing. The patient was asked to circle the appropriate response for
each: 0 = no problem; 1 = small problem; 2 = moderate problem;
3 = severe problem; 4 = extreme problem [29].

All of these three last self-questionnaires were given to each pa-
tient to obtain further information on QoL of MS patients.
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■ Rehabilitation program

The outpatient rehabilitation program lasted for 6 consecutive weeks,
6 days a week and consisted of daily exercise session, each 50/60 min-
utes long. At the end of the period, the patients were instructed in a
self executed exercise program to perform at home as previously sug-
gested [21]. The outpatient rehabilitation program lasted for 6 con-
secutive weeks, 6 days a week and consisted of individualised, goal
oriented therapy plan (Fig. 1); physiotherapy (five days a week, each
session up to 50/60 minutes); occupational therapy (twice a week,
each session 30 minutes long); speech therapy (if necessary, twice a
week, each session 30 minutes long); consideration of patients’ de-
sires, a holistic approach, taking care of symptoms (on a weekly basis,
each session 50 minutes long); many complementary and supportive
alternatives, music, mirror/video (once a week, each session 50 min-
utes long); group physiotherapy (once a week, each session 50 min-
utes long).

The control group was instructed in a self exercise program [21]
to perform at home for 12 weeks. The treatment group was also
trained in this self exercise program for a further 6 weeks.

■ Statistical analysis

Clinical and demographic variables of the sample were described us-
ing descriptive statistics such as mean, standard deviation (sd) and
proportion which are reported in Table 1. There were two primary
outcome measures. The first was the effect of the rehabilitation pro-
gram on QoL as measured by the SF-36 multi-items scales. The sec-
ond main outcome measure was the change in neurological impair-
ment as assessed by EDSS. Changes in the FIS, SET and Beck scores
were considered as secondary efficacy endpoints. Repeated ANOVA
measures were performed in both treatment and control groups to
evaluate the changes of HRQoL (SF-36 and the other instruments) at
weeks 6 and 12. SF-36, FIS, SET and the Beck scores in the two study
groups were compared by means of the Mann-Whitney U test.All sta-
tistical tests were two sided. Probability values of less than 5 % were
considered significant. Kazis [12] effect size was also provided.

Results

Between January and December 1998, 407 patients were
screened and 111 were included in the study, with 58 as-
signed to study treatment and 53 to control treatment
(Fig. 2). The treatment and control groups were well
matched for sex,age,disease duration,EDSS score (Table
1). Four patients withdrew from the rehabilitation pro-
gram and only 1 from the control treatment. One treat-
ment-group patient had an exacerbation 4 weeks after
entry, 5 of the control group and 3 of the treatment
group worsened quickly and were treated for 7 days with
i. v. methylprednisolone between the 6th and the 10th

week. All these patients were included in the analysis of
results.

■ Impairment

The changes in EDSS scores clustered nearly around 0 in
both groups at week 6 and at week 12.

■ Quality of life

The baseline means for each SF-36 health dimension of
both control and treatment groups were compared with
the age and the sex adjusted scores in an Italian general
population. These adjusted scores were calculated by
finding out the score for each patient in the general pop-
ulation of the same sex and age group in 5-years age
classes [1]. As expected both control and treatment MS
patients scored considerably lower than the general
population in both sexes in physical domains (PF, RP).

Fig. 1 Flow chart of the daily rehabilitation treat-
ment
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Differences were especially high also for GH, VT, MH,
RE, SF and BP (Fig. 3).

There were no significant differences between the
two patient groups in any health scale at baseline in-
cluding PF and RE (p < 0.05).

SF-36

Overall, the treatment group SF-36 profile improved in
all scales. This improvement was unchanged 6 weeks af-
ter the end of the treatment period. The difference be-
tween treatment and control groups was significant for
PF, RP, GH, VT, BP, SF and MH (p < 0.001) and RE (p <
0.005) at 6 and 12 weeks. The Kazis effect value ranged
from 0.29 to 0.70 (Table 2).

FIS-SET-BDI

At week 12 rehabilitation significantly reduced fatigabil-
ity, improved social functioning and depression (p <
0.001) of the treatment group MS patients, with Kazis ef-
fect values of –0.77, –0.46 and –0.50 (Table 3).

Discussion

Multiple sclerosis patients with moderate to not very se-
vere disability (EDSS around 6.0 which means ambula-
tory patients with permanent unilateral aid), admitted
to a rehabilitation unit of a neurological ward,have a low
HRQoL as measured by the SF36 (Fig.2).Similar to other
MS samples the dimensions most affected were physical
functioning and role limitations [4, 9]. In both control
and treatment groups the physical and mental compo-
nents behave differently. This is predictable because the
components were designed to measure different con-
cepts [1].

In this study we found that the rehabilitation pro-
gram does not influence the impairment, as measured
by the EDSS. The SF-36 profile improved for those pa-
tients who underwent rehabilitation; the difference was
statistically significant for all SF-36 health domains at 6
and 12 weeks.

Our data are in agreement with the recently pub-
lished waiting-list randomized study of Freeman et al.
on progressive MS patients. That study is different from
ours because it was based on an inpatient population.
Despite this difference, both studies showed a positive
effect an QoL and a negligible effect on impairment.
Freeman et al. also showed a positive effect of rehabili-
tation on both disability and handicap [10]. These au-
thors showed that the benefits gained from rehabilita-
tion were partly maintained after one year despite
worsening of neurological status [11]. Petajan et al. also
found that ambulatory MS patients benefited from aer-
obic fitness in terms of fitness, reduced fatigability, and

Table 1 General and clinical findings of patients

Treatment group Control group

N. 58 53
Age, mean ± sd (min–max) 45.2±12.0 (25–60) 46.1±6.0 (30–57)
Men 24 (41.4%) 23 (43.4%)
Women 34 (58.6%) 30 (56.6%)
Duration, mean ± sd (min–max) 17.2±8.1 (5–30) 17.2±4.8 (9–26)
EDSS, mean ± sd (min–max) 6.2±1.2 (4–8) 6.1±1.2 (4–8)

Registered or elegible patients (N = 407)

Not randomized (N = 296)

N = 130 EDSS out of range;
N = 81 Physiotherapy;
N = 38 Immunosuppressant;
N = 17 Interferons;
N = 19 Exacerbations;
N = 8 Concomitant diseases;
N = 3 Refusals

Received standard
intervention 

as allocated (N = 58)

Control waiting list 
as allocated (N = 53)

Followed up (N = 58)
Timing of primary and

secondary endpoints

Followed up (N = 53)
Timing of primary and

secondary endpoints

Withdrawn (N = 4)
Worsened (N = 3)
Lost to follow up (N = 0)

Withdrawn (N = 1)
Worsened (N = 5)
Lost to follow up (N = 0)

Completed trial (N = 58) Completed trial (N = 53)

Randomized N = 111

Fig. 2 Flow chart of the randomized controlled trial
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improved quality of life perception [23]. However, there
are some differences between the two studies due to the
inclusion criteria.Petajan et al.enrolled patients with re-
lapsing remitting MS and those with a low level of dis-
ability and this allowed them to receive regular aerobic
training. In our study the comprehensive outpatient re-

habilitation program significantly reduced fatigability
in MS with moderate to severe disability (see results of
FIS, GH and VT).

Beneficial effects on QoL were also obtained by Solari
et al. [28] in their ambulatory (EDSS 3.0–6.5) hospital-
ized patients after 3 weeks of inpatient physical rehabil-

Fig. 3 Mean 36 – item Short Form Health Survey Questionnaire at baseline in comparison with Italian normative data. Value on the y axis are scores.
PF Physical Functioning; RP Role Physical; BP Bodily Pain; GH General Health; VT Vitality; SF Social Functioning; RE Role-Functioning Emotional; MH Mental Health

Table 2 Results of rehabilitation on 36 item short form Health Survey

Treatment group (n = 58) Control group (n = 53)

T0 T1 T0 T1 Treatment group Control group

Variable m ± sd m ± sd m ± sd m ± sd Kazis value m ± sd m ± sd

PF 39.3±23.0 46.2±26.7a 31.2±23.3 31.1±23.1 0.64 6.91±18.1 –0.1±0.3c

RP 36.9±36.2 50.9±41.6a 26.4±36.8 26.2±36.5 0.67 14±24.3 –0.2±0.5c

BP 58.2±26.0 73.1±23.9a 65.4±27.1 65.3±27.0 0.29 14.9±20.0 –0.1±0.6c

GH 49.9±21.1 55.7±19.3a 45.0±20.6 44.8±20.4 0.52 5.8±10.5 –0.2±0.5c

VT 47.8±17.5 55.2±15.8a 42.7±18.4 42.6±18.1 0.70 7.4±12.5 –0.1±0.5b

SF 59.8±21.5 71.2±18.7a 57.6±27.1 57.5±27.0 0.57 11.5±14.6 –0.1±0.3c

RE 56.1±40.4 62.3±36.8 42.1±43.4 42.0±43.3 0.48 6.2±23.7 –0.1±0.3b

MH 54.2±22.8 61.9±20.3a 53.4±23.7 53.2±23.5 0.38 7.7±15.8 –0.1±0.5b

a ANOVA test, p < 0.001 vs T0; b, c MANN WHITNEY U test, b p < 0.05 vs Control Group; c p < 0.001 vs Control Group
PF Physical Functioning; RP Role Physical; BP Bodily Pain; GH General Health; VT Vitality; SF Social Functioning; RE Role-functioning Emotional; MH Mental Health; m mean;
sd standard deviation

100

80

60

40

20

0
PF

� P < 0.05 vs general population ** P < 0.01 vs general population † P < 0.001 vs general population
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itation program. They found a mild positive effect of re-
habilitation on the overall quality of life profile and MH
at 3 and 9 weeks. In contrast with this latter study, we
showed that rehabilitation significantly improved PF, RP
and VT in physically compromised patients (Kazis effect
values were 0.64, 0.67 and 0.70 respectively). The study
of Solari et al. only included physical therapy in hospi-
talized patients, while our rehabilitation program (see
methods) included: physical, occupational, and speech
therapies, and psychosocial support. Furthermore, in
our experiment, rehabilitation treatment was adminis-
tered in a group of non-hospitalized patients. Similarly
to Solari et al. [28], we found that rehabilitation signifi-
cantly improved mental scales of SF-36 (MH, SF, and
GH).After a six-weeks rehabilitation program also RE is
significantly improved in treated patients (p < 0.05,
Table 2). These results are supported by the evidence
that rehabilitation improves social activities (as shown
by SET scores and depression BDI scores).

Fatigue is a common symptom, difficult to quantify
by both clinicians and patients [14]. Measurement of
this symptom is difficult and ratings of fatigue are usu-
ally not included in the routine quantitative evaluation
of neurological impairment [8]. In our study, the low en-
ergy levels reported an the SF-36 and the high levels of
fatigue reported on the FIS support the importance of
rating the fatigue and the role of rehabilitation on this
disabling symptom. The results of this study showed
that patients with MS who participated in a comprehen-
sive outpatient rehabilitation program experienced less
fatigue. Similar results had been previously obtained by
Di Fabio et al. [7] in a different study based on a “main-
tenance” rehabilitation program [26], and later referred
as “extended” outpatient rehabilitation [7]. This study
differs from ours because it was not randomized, the
control group was located in a waiting list, the duration
of treatment and the assessment methods were differ-
ent.

In our experimental conditions it is possible that a

comprehensive outpatient rehabilitation program could
partly reduce the stress coming from the hospitalization
and the beneficial effects of rehabilitation could be rein-
forced by the positive effects of living at his/her home
(partly maintaining his/her jobs, occupational activi-
ties, hobbies, etc). Evidence is provided by few studies
which implied that physical health and QoL for people
with MS are influenced by family and social support [13,
20]. Most patients in the treatment group demonstrated
a significant improvement of self-evaluated change in
health status that remained unchanged in the following
six weeks.

Pain is considered a frequent symptom in multiple
sclerosis with a frequency estimated around 55 % [19].
Our results suggest that higher levels of pain are present
compared with the general Italian population. In our
study the rehabilitative treatment significantly im-
proved the patients’ perception of bodily pain.

This controlled study investigated the effectiveness of
a comprehensive outpatient rehabilitation program in
patients with MS in the progressive phase of disease.The
results demonstrate that rehabilitation is effective in im-
proving QoL in people with progressive and disabling
MS, despite unchanging levels of neurological impair-
ment.We conclude that people with MS are suitable can-
didates for outpatient rehabilitation and can gain con-
siderable benefit from this intervention.

This study underlines the conviction that outpatient
rehabilitation should be part of a continuum of care in-
volving rehabilitation environment and the community
and social service sectors. It is important to continue
evaluating rehabilitation input in order to identify the
most effective rehabilitation strategy and to compare
different models of rehabilitative treatment (inpatient,
outpatient, home).

■ Acknowledgments We acknowledge Professor AJ Thompson for
his critical review and for his valuable comments.

Table 3 Results of rehabilitation on FIS, SET, BDI

Treatment group (n = 58) Control group (n = 53) T0–T1

T0 T1 T0 T1 Treatment Control

Variable m ± sd m ± sd m ± sd m ± sd Kazis value m ± sd m ± sd

FIS 116.8±40.9 98.0±37.2a 127.0±36.0 127.6±35.7 –0.77 –18.8±14.3 0.6±0.9b

SET 28.9±6.0 26.3±4.8a 29.3±5.9 29.0±5.8 –0.46 –2.6±6.0 –0.3±0.8b

BDI 11.0±7.5 8.8±6.7a 12.5±7.6 12.7±7.6 –0.50 –2.2±3.4 0.1±1.0b

a ANOVA test, p < 0.001 vs T0; b MANN WITHNEY U test, p < 0.001 vs Control Group
FIS Fatigue Impact Scale; SET Social Experiences Tempelaar; BDI Beck Depression Inventory; T1 12 weeks
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