Arq Neuropsiquiatr 2009;67(3-B):812-817

THE EFFECT OF FUNCTIONAL LIMITATIONS
AND FATIGUE ON THE QUALITY OF LIFE IN
PEOPLE WITH MULTIPLE SCLEROSIS

Leandro Alberto Calazans Nogueird', Felipe Resende Nébrega?, Katia Nogueira Lopes’,

Luiz Claudio Santos Thuler®, Regina Maria Papais Alvarenga’

Abstract — The purpose of this study was to determine the effect of functional limitations and fatigue on the
quality of life (QoL) in people with multiple sclerosis (MS). A descriptive case series study at Lagoa Hospital -
Rio de Janeiro, Brazil was carried. The main outcome measurements were demographic variables, QoL (SF-36
v.1), disability (EDSS), motor function of the upper limb (Box & Blocks test), Tone (Modified Ashworth Scale),
gait (Hauser ambulatory index) and fatigue (Fatigue Severity Scale). Sixty one patients fulfilled the study
criteria. The mean age of patients was 39 years and 74% of patients were female. The most of cases presented
mild disability (EDSS<3.5). A decrease was found in all domains of QoL. It was found association between
physical functioning and the variables of EDSS, fatigue, lower limb tone and gait. Gait, disability, hypertonia
of the lower limbs and fatigue negatively affected QoL in people with MS.
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O efeito das limitagdes funcionais e da fadiga na qualidade de vida de individuos com esclerose miiltipla

Resumo - O objetivo do estudo foi determinar o efeito das limitagdes funcionais e da fadiga na qualidade
de vida (qv) de individuos com esclerose mdltipla (em). foi conduzido um estudo descritivo de série de casos
no Hospital da Lagoa - Rio de Janeiro, Brasil. As principais medidas utilizadas foram as variaveis demograficas,
QV (SF-36 v.1), incapacidade (EDSS), funcao motora da extremidade superior (Teste da Caixa e Blocos), Tonus
(Escala Modificada de Ashworth), marcha (indice Ambulatorial de Hauser) e fadiga (Escala de Severidade de
Fadiga). Sessenta e um pacientes preencheram os critérios do estudo. A média de idade foi de 39 anos e 74%
dos pacientes eram do género feminino. A maioria dos casos apresentou incapacidade leve (EDSS<3,5). Foi
encontrada uma diminui¢do em todas dimensoes da QV. Foi observada uma associacao entre a funcao fisica
e as variaveis EDSS, fadiga, tonus dos membros inferiores e marcha. Marcha, incapacidade, hipertonia dos

membros inferiores e fadiga afetam negativamente a QV de individuos com EM.

PALAVRAS-CHAVE: esclerose mdltipla, qualidade de vida, incapacidade fisica, marcha.

Multiple sclerosis (MS) is a demyelinating disease that
affects the central nervous system. The disease general-
ly affects young adults in the productive phase of their
professional life and is considered an incapacitating dis-
ease'. Patients with MS are frequently affected by abnor-
malities in gait and motor signs that affect their quality
of life (QoL). Various authors have clearly shown a de-

crease in the QoL of patients with MS compared to con-
trol groups™. The SF-36 scale has been widely used in QoL
studies carried out in MS patients>* ™.

Among the factors that affect the QoL of the individ-
ual with MS are fatigue®", depression”"", anxiety", im-
paired physical and cognitive function, and disease pro-
gression”. Fatigue, disability and decreased sleep quality
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have a negative effect on the physical appearance of the
patient”. Using the SF-36, Forbes et al.” found that fatigue,
pain, depression and employability all have a negative ef-
fect on QoL. In 90% of the patients in Brazil, the clinical
course of MS is relapsing-remitting (RR). In a cohort of 467
MSRR patients, following a mean duration of the disease
of 7.5 years, functional systems were affected in the fol-
lowing proportions: pyramidal 61%, cerebellar 26%, brain-
stem 18%, sensorial 40%, bowel and bladder 29%, visual
27% and mental 14%".

Bearing in mind the high prevalence of the relapsing-
remitting form of MS and the high rate at which the py-
ramidal motor system is affected, this study was carried
out to evaluate the effect of functional limitations and
fatigue on the QoL in people with MS.

METHOD

Data collection procedures

A descriptive, observational study was carried out at the
Hospital da Lagoa in the city of Rio de Janeiro, Brazil between
March and June 2006 in a convenience sample that included all
the patients with MS who were seen during that period. The
variables evaluated were: age, gender, time of the disease in
years, education level, monthly income, profession, dominant
limb, quality of life, gait, upper and lower limb tone, fatigue and
upper limb function. All participants signed an informed con-
sent form prior to admission to the study. The study was ap-
proved by the Internal Review Board of the Gaffrée and Guin-
le Teaching Hospital, and the recommendations of the National
Counsel of Ethics in Research (CONEP) were strictly adhered to
throughout the trial.

Characteristics of the study sample

Inclusion criteria consisted of: a diagnosis of MS according
to the criteria established by McDonald et al.” and confirmation
that the patient had the relapsing-remitting form of MS™. Exclu-
sion criteria comprised: patients with other forms of idiopathic
demyelinating disease, patients currently undergoing an MS at-
tack, and patients with another associated neurological disease
or with impaired cognitive function preventing him/her from
completing the scales. A total of 61 patients who met all the in-
clusion criteria were evaluated in this study.

Main outcome measures

The instruments used in the evaluation were: the Medical
Outcome Study Short Form-36, version 1(SF-36 v1) consisting of
36 closed questions divided into 8 domains, which served as a
measure of health-related quality of life”. The questionnaire was
validated for use in the Portuguese language by Ciconelli et al.”.

Evaluation of the Expanded Disability Status Scale (EDSS)
was performed by a team of physicians trained in its quantifica-
tion. The physiotherapist was blinded to the results.

The Box and Block Test evaluates manual dexterity for the
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assessment of upper limb function. The test consists of a box of
53.7 cm in length with a dividing partition extending above the
edges of the box, separating it into two equal-sized compart-
ments. The 150 blocks each measure 2.5 x 2.5 x 2.5 cm. The indi-
vidual is instructed to transfer as many blocks as possible from
one compartment of the box to the other within a period of 60
seconds. The test should be carried out using one hand at a time.
The standard score is 60 blocks".

The Fatigue Severity Scale is a self-applicable questionnaire
composed of 9 statements regarding the presence of fatigue
over the past two weeks. For each statement, the patient be-
ing examined is instructed to give a grade ranging from1to 7,7
corresponding to maximum agreement. The total score ranges
from 9 to 63, a score >28 being considered as indicative of the
presence of fatigue®.

The Modified Ashworth Scale of Spasticity evaluates the re-
sistance felt to passive movement. The scale is classified as: O,
1,14, 2, 3 or 4, 4 representing greater hypertonia. Scores of O, 1
and 1+ were considered clinically insignificant.

The Hauser Ambulatory Index evaluates gait. This index was
used to assess the time and effort used by the patient to walk
25 feet (8 meters). The scale ranges from 0 to 9, O being the
best score™.

Data analysis

Data analysis was carried out using the following software
programs: Epilnfo, version 3.3.2, and SPSS, version 12 for Win-
dows. The results are presented as proportions, measures of cen-
tral trends such as means, medians and standard deviations, and
measures of association such as the odds ratio (OR) with its re-
spective 95% confidence intervals (95%Cl). Spearman’s rank cor-
relation was performed for all the variables analyzed. Values be-
tween 0 and 0.19 were classified as very weak correlation, 0.20
to 0.39 weak correlation, 0.40 to 0.59 moderate correlation, 0.60
to 0.79 strong correlation, while 0.80 to 1 were scores indicative
of very strong correlation. The statistical significance of the dif-
ferences observed between the dichotomous variables was ana-
lyzed using the chi-squared test or Fisher’s exact test, as appro-
priate. Significance level was established at 5% (p<0.05).

Quality of life scores were analyzed using the QualityMet-
ric software program”.

To calculate the OR, the variables of age and duration of the
disease were dichotomized according to median values. QoL was
dichotomized into scores <50 or 250 in accordance with the rec-
ommendations of the SF-36 manual, QoL scores<50 being con-
sidered as an indication that QoL was affected. EDSS was dichot-
omized into mild (<3.5) or moderate/severe (>3.5). With respect
to upper limb function, the cut-off point was 60 blocks, values
below 60 being classified as abnormal. With respect to fatigue,
scores >28 were considered indicative of the presence of this
symptom as Lebre et al.”? study. Tone was classified as clinically
increased when scores were 22, while gait was considered not to
be significantly affected when scores were between 0 and 3.
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The degree of disability was classified according to the defi-
nitions established by Pfennings et al.’>, who considered an EDSS
score of 0-3.5 as mild, 4.0-6.5 as moderate and 7-10 as severe.

RESULTS

The mean age of patients in this study was 39 years
(SD£11.06) and 74% of patients were female. The mean
duration of the disease from diagnosis until this evalua-
tion was 8.4 years. With respect to education level, 48% of
patients had completed secondary school, while 41% had
graduated from university. The demographic data of the pa-
tients are summarized in Table 1. With respect to function-
al abnormalities, the majority of patients had mild disabil-
ity (EDSS<3.5) and 22 patients (36%) had a score of 0 in the
evaluation of motor function. In fifteen patients (24.6%),
evolution of the disease was considered benign, as de-
fined by >10 years of duration of the disease and EDSS <3.

A decrease was found in all domains of QoL. In the
physical and mental components, the mean was below
the reference values (41.84 and 40.05, respectively). The
most affected domain was that of physical functioning
followed by the role limitations - physical, whereas the
least affected was general health. The mean values and
standard deviations of all the domains are shown in Ta-
ble 2 and the values of the quartiles, medians and upper
and lower limits are shown in Figure.

After classification of physical functioning in the QoL
evaluation into good (score >50) or poor (<50) in accor-
dance with the reference values”, the associations of this
domain, which was the domain that was most affected,
were tested with the different scales of functional lim-
itations, with fatigue and with the demographic data.
The results are described in Table 3 and listed in accor-
dance with significance level. Statistically significant val-
ues were found for the association of physical functioning
with the variables of EDSS (OR=10.11; 95% CI [1.85-72.76];
p<0.01), fatigue (OR=4.83; 95% CI [1.32-18.52]; p<0.01), low-
er limb tone (OR=4.20; 95% CI [1.05-1771]; p=0.02) and gait
(OR=4.53; 95% CI [1.00-23.36]; p=0.02).

In the analysis of correlation, moderate correlation
was found between physical functioning in the QoL as-
sessment and evaluation of vision, gait and fatigue. The
other statistically significant correlations, albeit consid-
ered weak, are shown in Table 4 and listed in accordance
with the strength of the correlations.

DISCUSSION

The demographic analysis of this series shows that
individuals with MS in Rio de Janeiro have demographic
characteristics similar to those described in other regions
of Brazil®?” and in the rest of the world*"*'°**%*, From a
clinical perspective, the value of EDSS measured after a
mean duration of 8.4 years of the disease indicated mild
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Table 1. Demographic data of MS patients in Brazil (n=61).

Number Average
(%) (+SD)
Age (years) 39 (£11.0)
Above 40 30 (49.2)
Under 40 31(50.8)
Gender
Female 45(73.8)
Male 16 (26.2)
Duration of illness (years) 8.38 (+£7.0)
Above 7 30 (49.2)
Under 7 31(50.8)
Education
Elementary school 4(6.4)
High School 29 (47.5)
Graduated and above degree 25 (41.0)
Monthy income (USD) $47312
Above $ 298,08 30 (49.2)
Under $ 298,08 31(50.8)
Dominant limb
Right 56 (91.8)
Left 5(82)
EDSS 2.8 (£2.0)
Mild 43 (70.5)
Moderate 15 (24.6)
Severe 3(49)

Table 2. Values found on the QoL evaluation measured through
SF-36 questionnaire in 61 MS patients in Brazil.

Quality of life Average (SD) Average (SD)
(Dimensions) Values 0-100  Norm based sored 50
Physical component 41.84 (£11.03)
Mental component 40.05 (£11.55)
Physical function 48.15 (£31.33) 35.39 (£13.14)
Role physical 28.23 (138.54) 35.94 (£10.9)
Bodily pain 61.61 (+32.54) 46.31 (+14)
General health 63.29 (£23.86) 46.81(£11.17)
vitality 4839 (+25.2) 4592 (+11.93)
Social function 54.23 (£30.28) 37.26 (£13.15)
Role emotional 38.71(+37.79) 35.97 (£11.94)
Mental health 5718 (+24.13) 39.75 (£13.71)

On the second column the values found from 0—100 and on third column
norm based scored to 50.

disability in the majority of cases like Ferreira et al.>. Sim-

ilar findings have been described in studies on QoL carried
out in Germany by Merkelbach, Sittinger and Koenig®, in
Holland by Janssens et al.?, in the United States by Pittock
et al’and in Brazil by Morales et al.”.
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Figure. QoL dimensions in 61 MS patients in Brazil.

Table 3. Association measures among the QoL physical function dimension and the motor functions,
fatigue and demographic data in 61 MS patients in Brazil.

Physical function OR (95% Cl) p value
Poor Good

EDSS*
Moderate and severe (>3.5) 16 2 10.11 (1.85-72.76) <0.01**
Mild (<3.5) 19 24

Fatigue
With fatigue 29 3 4.83 (132-18.52) <0.01%*
Without fatigue 6 13

Lower Limb Tone
Clinically higher 3 5 4.20 (1.05-17.71) 0.02**
Clinically normal 13 21

Hauser ambulatory index
Important alteration 13 3 4.53 (1.00-23.36) 0.02**
No alteration 22 23

Motor functional system
Different from O 26 13 2.89 (0.86—9.86) 0.05
Equal to O 9 13

Age
>40 years 21 10 2.40 (0.75-7.79) 0.09
<40 years 14 16

Duration of illness
>7 years 3 n 0.81(0.25-2.58) 0.68
<7 years 22 15

Gender
Female 27 18 1.50 (0.41-5.48) 0.49
Male 8 8

The variables were presented according to significance level; *EDSS: Expanded Disability Status Scale;

**Statistical significance.
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Table 4. Spearman’s correlation values among the Qol, demographic data, fatigue and motor

functions in 61 MS patients in Brazil.

QoL Dimensions

Spearman’s correlation (p value)

Physical function X Visual FS

Physical function x Hauser ambulatory index
Physical function X Fatigue

Physical function x EDSS

Physical function x Motor FS

Physical function x Upper limb function

-0.53 (<0.01)
-0.51(<0.01)
-0.42 (<0.01)
-039 (<0.01)
-038 (<0.01)
0.26 (0.04)

The table is arranged according to the correlation magnitude.

In all patients evaluated in this study, the onset of the
disease was in the relapsing-remitting form and only 9
(15%) had secondary progression, less than reported by
Ferreira et al.”*(23.7%). The benign form of the disease
was identified in 20% of cases. No correlation was found
between duration of the disease and QoL as Morales et
al.” reported previously. A study comparing the differ-
ent forms of evolution of MS found that the more chron-
ic and progressive the course of the disease, the lower the
values found in the SF-36 scale®. Other studies have con-
firmed this observation®”?%; however, this finding may be
attributable to the form of evolution and not necessarily
to the duration of the disease.

General health was the least affected domain, with
scores approaching the cut-off point. No correlation was
established between the vitality domain and any of the
variables evaluated. Mean duration of the disease <10
years and the mild disability found in around two-thirds
of cases justifies this result. Studies carried out by Jans-
sens et al.® and Delgado-Mendilivar et al.” reported a de-
crease in the general health and vitality domains in series
of patients who also had mild disability.

The results of this study confirm that fatigue, increased
lower limb tone, poor gait and greater disability are inde-
pendent factors that negatively affect the QoL in peo-
ple with MS.

The rate of 69% of fatigue among patients with MS
in Rio de Janeiro is in agreement with data reported in
the scientific literature, which ranges from 50 to 96%>%.
These results show that fatigue is an important factor to
be considered in the treatment of the patient with MS.
Miller et al.” found no difference between the degree of
severity of fatigue and the classification of disability. Indi-
viduals with MS refer to the presence of fatigue regardless
of the stage and duration of the disease. This symptom
is associated with the symphathetic nervous system dys-
function®. Pittion-Vouyovitch et al.” reported a high cor-
relation between fatigue and a decrease in all the QoL do-
mains in 237 patients with MS and mild or moderate dis-
ability (EDSS<7). Merkelbach, Sittinger and Koenig® report-

816

ed a correlation between fatigue and lower scores in the
Physical and Mental Components of QoL, which is also in
agreement with the results reported here.

Physical functioning was the most affected domain
among the patients of the present study as the Morales et
al.?® study. Visual disability was the variable most strongly
correlated with this domain followed by gait and fatigue.
This result is in agreement with the findings of Delgado-
Mendilivar et al.2, who reported a large percentage of pa-
tients in whom vision and gait were affected and who had
low scores in the Physical Functioning domain.

A negative correlation was found between disability
and the physical functioning domain in the SF-36 scale, i.e.
the more severe the disability, the greater the extent to
which the Physical Functioning domain was affected. The
scoring system of the Kurtzke EDSS scale considers gait
to be impaired when the score is >4. Progression of the
disease affects independent gait, a characteristic of the
evolution of MS. Patti et al.” and Merkelbach, Sittinger and
Koenig® reported a correlation between disability and all
the SF-36 domains with the exception of mental health.
They also found a greater correlation with the physical
functioning domain in agreement with the findings of the
present study and with those presented by Pittock et al.’.

Despite the strong correlation between physical func-
tioning and disability, the correlations between the EDSS
scores and the QoL scores found for the other domains
were very weak or failed to show statistical significance.
Patti et al.” suggested that the EDSS may not constitute a
valid instrument for the detection of changes in the QoL
of MS patients.

Upper limb function was not associated or correlated
with QoL. Clinically increased muscle tone in the lower
limbs was associated with a reduction in QoL in the phys-
ical functioning domain. Spastic hypertonia is one of the
neurological signs of pyramidal syndrome, the most com-
mon manifestation of MS.

QoL in MS is related to physical aspects, which are re-
flected in functional and/or social limitations. In the reha-
bilitation of patients, physical management is essential for
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an improvement in QoL. Treatment protocols should give
empbhasis to lower limb function, particularly gait training.
Treatment of fatigue, the only variable studied that nega-
tively affected both the physical and mental components
of the SF-36 scale, is equally important and directly related.
Studies involving physical activity to improve the QoL of

patients with MS have been carried out with good results’°.

Study limitations

Few studies use the norm-based score recommended
in the SF-36 manual”’; therefore, comparison of the statis-
tical analysis of the odds ratios was limited to the study
carried out by Pittock et al.”. Other investigators have used
percentage descriptions, limiting comparisons of the re-
sults of this study to those observed in other series.

Another possible limitation of the study was the dif-
ficulty in determining the duration of the disease, since
the initial symptoms are variable and often regress spon-
taneously, which probably hinders diagnosis.

Since analyzing depression and employability was not
within the objectives of this study, the effect of these
variables on QoL was not evaluated. Patti et al”, Morales
et al.*® and Miller and Dishon™ have already shown the ef-
fect of these factors on the QoL of MS patients.

In MS patients, a decrease in QoL was found in all do-
mains, principally in the physical functioning and role lim-
itations - physical, the domains in which the lowest scores
were found. Gait, disability, hypertonia of the lower limbs
and fatigue negatively affected QolL. Fatigue was the only
variable evaluated that negatively affected both the phys-
ical and the mental components of the QoL irrespective
of the duration of the disease or the degree of disabili-
ty. Treatments that give emphasis to physical functioning,
gait and fatigue should be considered in order to improve
the QoL in people with MS.
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