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ABSTRACT

Background: Fatigue remains one of the most com-
mon and disabling problems in Multiple Sclerosis
(MS) and several factors could contribute to the de-
velopment and/or exacerbation of this symptom. So,
the aim of this study is to assess fatigue in MS pa-
tients and identify its correlations with other clinical,
functional and radiological signs.

Materials and methods: This is a prospective col-
lection study that included adult patients with MS.
In addition to clinical and radiological assessment,
we used the Visual Analog Scale-fatigue (VAS-f) and
Fatigue Severity Scale (FSS) self-questionnaire to as-
sess fatigue and the Expanded Disability Status Scale
(EDSS) for disability. Univariate and multivariate anal-
ysis was performed using Social Package for Social
Sciences (SPSS) version 20 software.

Results: The mean age of the 103 patients (71 wom-
en and 32 men) was 41.57 =+ 11.22 years and the

INTRODUCTION

Multiple Sclerosis (MS) is an inflammatory and neurodegen-
erative disease of the central nervous system, characterized by
numerous symptoms during its evolution. Fatigue remains one of
the most frequent and debilitating problems of MS patients. As
its clinical presentation is highly variable, it seems likely that the
same applies to its pathophysiology. Several factors could contrib-
ute to the development and/or exacerbation of fatigue in MS this
requires a fairly comprehensive assessment in order to properly
manage MS patients.

Objective of the study was to assess fatigue in patients with MS
and to identify its correlations with other clinical, functional and
radiological signs.

MATERIALS AND METHODS
Study design

This is a descriptive, bi-centric study of prospective collection, re-
lating to patients with MS, carried out at the level of the Physical
Medicine and Rehabilitation Departments of the Center Hos-
pitalo-Universitaire of Oran (CHUO) and the Hospital Military
Regional University of Oran (HMRUO).

Study population

All the patients with MS referred to our level for rehabilitation
care.

Inclusion criteria

Patients with definite MS; patients who were diagnosed according
to the McDonald 2005/2010 criteria; patients who were aged 18
years and over, and whichever clinical form and stage of disease
were included in this study.

Exclusion criteria

Patients who denoted a flare-up of the disease in the last 6 months;
patients with cognitive state incompatible with understanding the
instructions; patients with the presence of serious psychiatric
pathology with unstabilized or untreated inflammatory, infec-
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mean EDSS was 5.12 + 1.97. Fatigue was found in 94
patients among whom 26% had severe fatigue (VAS-f
> 7). We found that 53.2% had moderate fatigue and
15.6% had severe fatigue according to the FSS. We
did not find an association between fatigue severity
and EDSS, age, sex and place of birth/residence; how-
ever, fatigue severity was correlated with the duration
of disease progression, progressive form of the dis-
ease, depressed mood and presence of demyelinating
plagques in the cerebellum.

Conclusion: The appropriate management of fatigue
in MS requires first a good evaluation and a good se-
miological analysis.
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tious or cardiac disorder and patients having surgical history re-
cently (less than six months) were excluded from the study.

Duration of the study

The complete duration of the study is 2 years and 6 months (from
January 2017 to June 2019). Univariate and multivariate analysis
was performed using SPSS 20 software. For the main analysis of
the evolution of MS, the residual disability levels of the EDSS scale
(Expanded Disability Status Scale) at the last consultation were
used. We used the Visual Analogue Scale (VAS) fatigue and the
self-questionnaire Fatigue Severity Scale (FSS) French version to
assess the severity of fatigue.

RESULTS
Age

The mean age of patients in our study was 41.57 + 11.22 years with
minimum age of 19 years and maximum age of 69 years while
56.3% of patients were over 40 years of age (Figure 1). Whereas
the mean age of patients in our study at diagnosis was 35.23 +
11.41 years, with minimum age of 10 years (1 patient) and max-
imum age of 69 years (1 patient) and the mean age of onset of
symptoms was found to be 31.83 + 11.52 years which ranged from
10-65 years.
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Figure 1: Distribution by age group
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Gender

Analysis of the results shows predominance of females. Among 103 pa-
tients, 71 were women (68.9%), while men accounted for 31.1% (32 pa-
tients). Female/Male (F/M) gender ratio was 2.21. According to EDSS, the
mean EDSS scale was 5.12 + 1.97, with a minimum of 1 and maximum
of 9 patients respectively. EDSS evaluation enabled us to classify our pa-
tients according to their current disability situation into 4 levels (Table I).
28 patients (27.2%) had minimal disability with no locomotion limitations;
21 patients (20.4%) had moderate disability with progressive reduction in
walking perimeter, while 35 (34.0%) had significant disability who relied
on technical aids for ambulation and 19 patients (18.4%) had lost the com-
plete ability to walk outdoors and were variably confined to a wheelchair.

Table 1: Distribution by severity of EDSS disability

Severity of disability EDSS Number | Percentage (%)
Minimal disability <4 28 27.2
Moderate disability 4-6 21 20.4

Significant disability 6-7 35 34

Severe disability >7 19 18.4
Total 103 100
Assessment of fatigue

We were able to assess fatigue in 100 patients among our population by
the VAS fatigue and only 77 patients by the FSS because of language prob-
lems (some of our patients do not speak French). Fatigue was found in 94
(91.2%) patients; it was of variable intensity and severity from one subject
to another and reported at any time of the day (Figure 2).
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Figure 2: FSS by disability class EDSS
Note: (=): Male and (=): Female

According to VAS fatigue, the mean VAS-fatigue scale of the 100 patients
assessed was 4.93 + 2.066 (minimum: 0 and maximum: 8) and 26% of pa-
tients had severe fatigue (VAS > 7) (Table 2).

Table 2: Eva fatigue distribution

Eva fatigue Number Percentage (%) | % Validated
0 6 5.8 6
(1-4) 16 15.5 16
(4-7) 52 50.5 52
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=7 26 25.2 26

Total 100 97.1 100

Note: 0: No fatiguel; 1-3: Low fatigue ; 4-6: Moderate fatigue and > 7:
Intense fatigue

According to the FSS, the mean FSS of the 77 patients evaluated in our ser-
ies was 4.17 + 1.53 (minimum: 0 and maximum: 7). We found that 53.2%
had moderate fatigue and 15.6% had severe fatigue (Table 3).

Table 3: Distribution according to the severity of fatigue assessed by

the FSS
ESS Interpretation | Number | percentage | % Validated
value (%)
(1-4) | Probable fatigue 24 23.3 31.2
(4-5.5) | Moderate fatigue 41 39.8 53.2
255 Severe fatigue 12 11.7 15.6
Total 77 74.8 100
Fatigue and age

Statistical analysis showed no significant relationship between age of MS
onset and/or patients’ current age and fatigue severity (p=0.302 (VAS) and
p=0.98 (ESS)) (Tables 4 and 5).

Table 4: Distribution of fatigue severity according to age of onset

Eva fatigue by Age of onset (years) Total
1
class <30 | (30-40) | (40-50) | (50-60) | =60
Absent 1 2 1 1 1 6
Minimal 2 5 4 1 4 16
fatigue
Moderate 4 17 20 9 2 52
fatigue
Severe tired- 3 12 5 6 0 26
ness
Total 10 36 30 17 7 100

Fatigue and duration of progression

We noted that there was a significant relationship between fatigue severity
and duration of disease progression (p=0.021), so 88.2% of the 34 patients
who were diagnosed 10 years ago or more had moderate to severe fatigue
(Table 5).

Fatigue and gender

‘We found no correlation between fatigue severity and gender (VAS p=0.44,
ESS p=0.11), but female MS patients in our series suffered more fatigue
than males. We found that the F/M gender ratio for patients with “probable
fatigue” according to FSS was 1.4, whereas it was 5 for those with “severe
fatigue” (Table 5).

Fatigue and area of residence

Overall, statistical analysis did not find a correlation between fatigue sever-
ity and place of birth and/or residence (p=0.06), but it should be noted that
over 81% of patients who had lived in the littoral region had moderate to
severe fatigue, compared with 65% in the highlands and only 40% in the
south (Table 5).
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Table 5: Correlation between fatigue severity and selected demographic, clinical and radiological data

Charactersistics Fatigue Severity Scale (FSS) p-value
Minimal fatigue (1-4) | Moderate fatigue | Intense fatigue Total
(4-5.5) (25.5)

Gender, n (%) Women 14 (26.41) 29 (54.71) 10 (18.86) 53 (100) p=0.12
Men 10 (41.66) 12 (50) 2(8.33) 24 (100)

Current age (in years), <30 3 (25) 6 (50) 3 (25) 12 (100) p=0.98
n (%) (30-40) 8(33.33) 15 (62.5) 1(0.04) 24 (100)
(40-50) 7 (28) 15 (60) 3(12) 25 (100)
(50-60) 2(18.18) 5 (45.45) 4(36.36) 11 (100)
> 60 4(80) 0(0) 1 (20) 5 (100)

Duration of MS progres- <10 18 (35.29) 27 (52.94) 6 (11.76) 51 (100) p=0.04
sion (years), n (%) (10-20) 5 (31.25) 8 (50) 3(18.75) 16 (100)
>20 0 (0) 6 (66.66) 3(33.33) 9 (100)

Residential zone, n (%) Coast 19 (29.68) 36 (56.25) 9 (14.08) 64 (100) p=0.91
High-plateau 4 (40) 3 (30) 3 (30) 10 (100)
Sahara 1(33.33) 2 (66.66) 0(0) 3 (100)

EDSS by class, n (%) Minimally handicap 9 (42.85) 11 (52.38) 1(4.7) 21 (100) p=0.39
Moderately handicap 3 (18.75) 10 (62.5) 3 (18.75) 16 (100)
Important handicap 8 (27.58) 14 (48.27) 7 (24.13) 29 (100)
Severely handicap 4 (36.36) 6 (54.54) 1(9.09) 11 (100)

Form of MS, n (%) RR 15 (35.71) 25 (59.52) 2 (4.76) 42 (100) p=0.024
Sp 6 (26.08) 12 (52.17) 5(21.73) 23 (100)
PP 3(27.27) 4(36.36) 4(36.36) 11 (100)
Benign 0(0) 0(0) 1 (100) 1(100)

Pain, n (%) Absent 10 (47.61) 11 (52.38) 0(0) 21 (100) p=0.061
Neuropathic 7 (23.33) 16 (53.33) 7 (23.33) 30 (100)
Nociceptive 4(26.66) 9 (60) 2(13.33) 15 (100)
Tatrogenic 0(0) 3 (100) 0(0) 3 (100)
mixed 3(37.25) 2(25) 3(37.25) 8 (100)

Depressive mood, n (%) Absent 6(27.27) 12 (54.54) 4(18.18) 22 (100) p=0.14
Present 15 (32.60) 24 (52.17) 7 (15.21) 46 (100)

Cerebellum demyelini- Absent 14 (50) 11 (39.28) 3(10.71) 28 (100) p=0.008
sation, n (%) Present 7 (17.07) 26 (63.41) 8(19.51) 41 (100)

Brain stem demyelinisa- Absent 13 (35.13) 16 (43.24) 8(21.62) 37 (100) p=0.82
tion, n (%) Present 9 (29.03) 19 (61.29) 3(9.67) 31 (100)

Spinal cord demyelinisa- Absent 6 (27.27) 12 (54.54) 4(18.18) 22 (100) p=0.63
fon. (%) Present 15 (32.6) 24 (52.17) 7(1521) 46 (100)
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Fatigue and form of MS

Statistical analysis revealed a significant correlation between the severity of
fatigue and the progressive form of MS (p=0.02). Fatigue was lower in MS
patients with Relapsing-Remitting (RR) MS than in those with progressive
MS (Primary Progressive (PP), Secondary Progressive (SP)).

Fatigue and pain

Statistical analysis showed no significant relationship between pain and
fatigue severity (p=0.153), but it was noted that 58.33% of patients with
severe fatigue had neuropathic pain. (Table 5).

Fatigue and depressed mood

Depression was diagnosed using Diagnostic and Statistical Manual (DSM)
of mental disorders criteria. We found that depression was present in
45 patients (43.7%). Depression was not correlated with fatigue severity
(p=0.073), but we did note that 9 out of 10 patients with severe fatigue had
a depressed mood.

Fatigue and location of demyelinating plaques

We found a significant relationship between the presence of cerebellar le-
sions and the severity of disability (p=0.008) (Table 5).

DISCUSSION

There is no universally accepted definition for fatigue in MS. The Multiple
Sclerosis Council for Clinical Practice Guidelines and the Paralyzed Veter-
ans of America have adopted the following definition-fatigue is a subject-
ive lack of physical and/or mental energy that is perceived by the individ-
ual or caregiver as interfering with usual and desirable activities (Multiple
sclerosis Council, 1998).

Unlike fatigue experienced in a healthy population, fatigue in MS is differ-
ent. It is chronic, permanent, both physical and mental, and could prevent
prolonged physical functioning, be aggravated by heat which is responsible
for significant impairment of quality of life (Béthoux E, 2006; Krupp LB, et
al., 1988).

Self-report scales are considered one of the best methods of gathering
information on fatigue, as it is the respondent’s own report of his or her
experiences.

Fatigue in MS can have a variety of origins, but has been assessed in its
entirety, partly due to the lack of locally translated rating scales.

Modified Fatigue Impact Scale (MFIS) and Multidimensional Fatigue In-
ventory (MFI) are longer questionnaires, used less frequently in the MS
literature (Andreasen AK, et al., 2011). Thus, ESS developed for use in MS
(Krupp LB, et al., 1989; Drenska K, 2018) was used in our study.

Long underestimated and neglected, fatigue is nevertheless extremely fre-
quent in MS, according to studies; it occurs in 80%-97% of cases, mainly
in primary and secondary progressive forms (Moreau T and Du Pasquier
R, 2017; Hameau S, et al., 2017) and our results are similar to those in the
literature. Fatigue was reported in 94 patients (91.2%), varying in intensity
and severity from one subject to another, with 26% of patients presenting
with intense fatigue (VAS > 7).

Fatigue is a predictive factor of work disability independently of other
neurological deficits (Béthoux F, 2006), and several studies have shown
that motor disability is not related to fatigue level (Garg H, et al., 2016;
Lerdal A, et al., 2003).

Our results concur with those of the literature, and there was no significant
correlation between fatigue intensity and disability severity (VAS; p=0.159
and FSS; p=0.332).

However, we found that patients with MS for more than 10 years suffered
more fatigue, irrespective of their disability severity as assessed by the
EDSS.
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The study confirmed the absence of a link between fatigue and gender,
confirming the findings of previous research which also showed no asso-
ciation of any kind (Trojan DA, et al., 2007; Patrick E, et al., 2009). How-
ever, our study showed that the prevalence of severe fatigue was higher in
women.

We did not find any relationship between pain and fatigue, which for some
authors was consistently correlated at baseline and follow-up with pain in-
tensity, but the presence of neuropathic pain was associated with severe
fatigue.

Our study did not reveal a significant correlation between FSS scores and
the presence of depressed mood, which is in line with the opinion of Stroud
NM and Minahan CL, 2009, whereas the relationship between depression
and fatigue in MS patients reported in previous studies was established
(Feinstein A, 2011). Radiologically, we found a significant correlation only
with the presence of demyelinating lesions in the cerebellum (p=0.008),
something that is under-researched in the literature, and other volumetric
parameters are interpreted such as the different volumes of the constituted
grey nuclei and cortical thickness (Dhia RB, et al., 2022; Patejdl R, et al.,
2016).

CONCLUSION

Fatigue is a frequent symptom in multiple sclerosis, aggravating patients’
disability. According to the results of our study, fatigue may be aggravated
and become troublesome when it occurs in patients with duration of disor-
ders exceeding 10 years, or who present a progressive form of the disease,
or demyelinating plaques in the cerebellum. Patients who are female, live
on the coast (humidity) or have a depressive mood may suffer more severe
fatigue than others. Appropriate management of fatigue in MS requires a
good evaluation and semiological analysis.
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