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Abstract 

Multiple sclerosis (MS) is a neurological chronic disease that affects around 2.5 million 

people world-wide and causes pain, mobility difficulties and cognitive losses that may 

have impact on patient’s well-being. This study’s objective is to evaluate and clarify the 

impact of multiple sclerosis on daily life situations, fatigue and independence. 

Methods: The sample included 42 patients, 24 women and 18 men and with a minimum 

of 22 years of age, a maximum of 64 years and a mean age of 45 years. Inclusion criteria 

was having MS diagnosis for more than 2 years, being able to read and write Portuguese 

and the absence of traumatic, orthopedic, rheumatic, vascular pathologies or others which 

affects mobility or other functional or structural neurological comorbidities. 

To measure the level of participation it was used the Activities and Participation Profile 

related to Mobility (APPM) questionnaire, to measure the disease stage it was used the 

Expanded Disability Status Scale (EDSS). These were the two scales mainly used in this 

study. The Functional Independence Measure was used to assess the degree of 

independence and the Modified Fatigue Impact Scale was used to evaluate fatigue impact.  

Regarding the distribution of the different variables, either parametric or non-parametric 

tests were used. 

Results: There was no statistical evidence for age or gender’s effect on EDSS, APPM or 

fatigue; There was a significant positive correlation and prediction of EDSS on APPM; 

There was a significant negative correlation between EDSS and Functional Independence 

Measure score. 

Conclusions: The results shown that EDSS predicts participation levels and that the more 

advanced disease stage the less is patients’ independence is. This study also concluded 

that the stage of MS disease is more relevant than the years of disease with respect to the 
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prediction of participation levels. This study also showed that there is no effect of gender 

on the advance of the disease stage or participation levels. 

 

Keywords: Multiple Sclerosis; Fatigue; Participation; Activities and Participation Profile 

related to Mobility; Functional Independence Measure; 
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Introduction 

Multiple sclerosis (MS) is a chronic disease that affects the central nervous system (CNS). 

MS affects the myelin sheath that cover, protects and nourishes CNS nerve axon’s fibers. 

There are, still unknown, autoimmune inflammatory processes that destroy myelin sheath 

which results in loss of axons in the CNS and causes neurologic signs and symptoms. It 

is known that MS affects around 2.5 million people around the world, mainly in the 

United States and European countries [1]. 

The symptoms can vary in frequency, severity and regional distribution. Most of the 

symptoms cause pain, mobility difficulties and even cognitive losses. Fatigue affects 70% 

of the patients diagnosed with MS and muscle spasms, muscle stiffness, tingling, 

weakness, paralysis and urinary urgency are some of the most reported complaints [1]. 

MS causes cognitive functions losses and physical handicap on patients, who live decades 

with this disease [2]. 

Expanded Disability Status Scale (EDSS) is widely used to quantity disability in multiple 

sclerosis and used to assessment of patients with MS [3]. 

These clinical manifestations interfere on patients’ quality of life and therefor as one of 

the most intrusive illnesses, MS affects the participation in life’s roles and quality of life 

[4]. 

The World Health Organization’s International Classification of Functioning, Disability 

and Health (ICF) defines participation as the involvement of an individual in a real-life 

situation. Participation is dependent on the ability and capacity to learn, to experiment, to 

focus, to execute tasks, to deal with stress and many other valences such as mobility, self-

care and other daily life activities [5]. 
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MS is one of the most disabling diseases considering its progressive symptoms and the 

way that pain and fatigue can affects patients’ availability to deal with daily tasks and 

play their role in society [4]. 

This study intends to clarify and objectify the impact of MS and its complications in 

participation. It is important to clarify the impact of this illness on daily tasks as it is a 

disease that affects a wide range of population’s age and its symptoms are highly 

suggestive of interfering with patients’ well-being and participation. It is also important 

to explain the outcomes of this disease considering the years of disease and the gender. 

The quality of life of patients may also depends on the impact of the disease on the 

patient’s independence. The more enlightened we are the better will be the social and 

psychomotor rehabilitation and health care. 

Objectives 

This study’s purpose is to evaluate and clarify the impact of multiple sclerosis on daily 

life situations, fatigue and independence. 

This investigation tries to give answer to questions such as “In which gender MS seems 

to have a higher impact on fatigue?”; “Which fatigue dimension is more involved?”; 

“What is the relation between MS stage and participation and mobility?” and “Which 

domain of Modified Fatigue Impact Scale (MFIS) [6] seems to be more affected in MS?”. 

To give answer to the questions previously raised the hypotheses referred below were 

formulated: 

a) Gender and / or age are determinant factors for: 

i. Modified Fatigue Impact Scale (MFIS) Cognitive and / or Physical 

domains score. 

ii. Activities and participation profile related to mobility (APPM) [7]. 

b) EDSS level correlates positively with APPM and affects it. 
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c) Years since diagnosis (YSD) correlates positively with APPM and affects 

it. 

d) EDSS score correlates negatively Functional Independence Measure 

(FIM) [8] instrument score. 

Methods 

 

a) Participants 

There were surveyed 42 patients diagnosed with MS, among which 24 were female and 

18 were male. 38,1% were employed and half of the sample were retired. The patient’s 

age ranged between 22 and 74 years and the mean age was 44,71 years with a standard 

deviation of 13,87. 

The years since diagnosis varied from 2 to 33 years and the EDSS score minimum was 0 

while the maximum was 7,5. 

 

The sample composition complied with these inclusion criteria: subjects aged between 18 

and 75 years, able to read, write and understand Portuguese. MS diagnosed for more than 

2 years, followed in Neurology department of CHUC. 

Exclusion criteria included traumatic, orthopedic, rheumatic, vascular pathologies, other 

pathologies that affects mobility, or other functional or structural comorbidities. 

b) Inquiry procedure 

The used questionnaires were filled by the researcher during a clinical interview about all 

the scales, after the specialty consultation in Neurology department of CHUC. Every 

patient filled the informed consent after reading it carefully and declared their consent 

authorizing the use of the answers on this study. This study meets the norms imposed by 

Ethics Committee of the University of Coimbra. 
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c) Measures 

Personal characteristics such as age, gender and professional situation were registered in 

a proper socio-demographic survey.  

Clinical records such as years of MS illness were reported by the patients themselves. 

The assessment of the level of severity of MS was done by each patient responsible 

neurologist, using EDSS (Attachment 1). This scale, that ranges from 0 (no disability) to 

10 (maximum disability), is widely used to evaluate MS related disability and it was 

developed by Kurtzke [3]. 

To measure the activities and participation profile related to mobility (APPM) 

(Attachment 2) it was used a questionnaire, that was validated for the Portuguese 

population by Martins [7], and consists in 18 questions related to daily activities and, for 

each of them, the patient is invited to graduate the degree of difficulty that he feels about 

them. The difficulty degrees used ranged from 0 to 4 (0 – no difficulty (no difficulty); 1 

– slight difficulty (little difficulty); 2 - moderate difficulty (some difficulty); 3 - severe 

difficulty (severe difficulty); and 4 - complete difficulty (unable to perform)). 

The Modified Fatigue Impact Scale (MFIS) scale (Attachment 3) was used to evaluate 

the fatigue level of participants. It was used the Portuguese validated version of the MFIS, 

validated by Gomes [6],  and it is composed of a total of 21 items, divided in two domains 

– cognitive domain (1-5, 11, 12, 15, 16, 18 and 19 items) and physical domain (6-10, 13, 

14, 17, 20 and 21 items). 

To evaluate the functional independence of the participants, before the diagnosis and at 

the date of the survey, it was used the FIM (Attachment 4) scale that evaluates the 

independence in 6 main domains (Self-care, Sphincter Control, Transfers, Locomotion, 

Communication and Social Cognition) through a total of 18 items [8]. The levels of 
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independence, in each item, range from 1 to 7, where 1 and 2 score correspond to 

complete dependence, 3 to 5 modified dependence and 6 and 7 independence or only 

device-dependence status. Participants are asked about their dependence status in each 

item and give answers about their needs before the diagnosis and their needs by the 

moment of the survey. 

 

d) Statistical procedures 

The data treatment and statistical analysis was performed on IBM SPSS Statistics 22® 

software for Windows. 

The analysis started by verifying the normal distribution of all the variables used to 

conclude what statistical tests would be adequate considering the collected data. It was 

used the Kolmogorov-Smirnov for the whole sample (n=42) and Shapiro-Wilk 

distribution test was used to test subgroup normality (by gender), because gender samples 

n was less than 30. 

It was used the non-parametric Mann-Whitney test to compare gender’s effect (two 

independent variables) and used the non-parametric Kruskal-Wallis test to examine the 

age effect. 

To inspect the correlation between EDSS or YSD on APPM it was used the non-

parametric test rho (p) of Spearman as neither EDSS or YSD samples were following 

normal distribution. In this test the strength of the correlation was classified according to 

this scale: correlation between zero and 0.19 is considered very weak; between 0.20 and 

0.39 is considered weak; between 0.40 and 0.59 is considered moderate; between 0.60 

and 0.79 is considered strong; and between 0.80 and 1 is considered very strong. 
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To test the effect of EDSS or YSD on APPM it was used the Regression test and Pestana 

and Gameiro [9] assumption were taken into account: linearity, homoscedasticity, 

autocorrelation (Durbin-Watson test) and residuals normality. 

Results 

The normality test for age, participation, years since diagnosis, modified fatigue impact 

scale each domain’s score and EDSS results are shown on Table 1. results shown that the 

sample didn’t follow a normal distribution for YSD, FIM and EDSS variables as p<0,05. 

 

Table 1 Kolmogorov-Smirnov's normality test results for the whole sample. (Df: Degrees of freedom; Sig.: Statistical 

significance) 

Variable Statistic Df Sig. 

Age 0,082 42 0,200 

APPM 0,133 42 0,061 

YSD 0,142 42 0,033 

MFIS Cognitive domain 0,080 42 0,200 

MFIS Physical domain 0,081 42 0,200 

EDSS 0,262 42 0,000 

FIM 0,298 42 0,000 

 

The results of table 2 show that the variable APPM didn’t follow a normal distribution 

for the female sample, the variable Years since diagnosis didn’t follow a normal 

distribution for the female sample, the variable MFIS Physical domain (MFISPD) didn’t 

follow a normal distribution for the male sample and either male and female samples of 
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EDSS variable don’t follow a normal distribution (p<0,05). Considering these results, the 

analysis using these variables was done with non-parametric tests. 

 

Table 2 Results of Shapiro-Wilk normality test according to the gender. (Df: Degrees of freedom; Sig.: Statistical 

significance) 

Variable Gender Statistic Df Sig. 

Age 
Male 0,948 18 0,390 

Female 0,952 24 0,301 

APPM 
Male 0,916 18 0,111 

Female 0,813 24 0,000 

YSD 
Male 0,925 18 0,162 

Female 0,888 24 0,012 

MFIS Cognitive domain 
Male 0,918 18 0,119 

Female 0,962 24 0,478 

MFIS Physical domain 
Male 0,894 18 0,045 

Female 0,972 24 0,710 

EDSS 
Male 0,808 18 0,002 

Female 0,808 24 0,000 

 

Table 3 shows descriptive values for different variables displayed according to the gender. 

For MFIS Cognitive domain (MFISCD) and APPM, female sample had higher mean 

which means that female gender may tend to have higher cognitive fatigue and higher 

difficulties on participation. For physical fatigue the male sample had a higher mean. 

Although for all these three variables the gender effect wasn’t statistically significant as 

shown by the Mann-Whitney test results (p>0.05). 
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Table 3 Descriptive values for different variables according to the gender and gender's effect on them. 

Variable Gender Mean Minimum Maximum p 
Gender’s 

effect (i) 

MFIS Cognitive 

domain 

Male 14,39 3 38 

0,500 Absent 

Female 15,75 1 34 

MFIS Physical 

domain 

Male 23,33 13 40 
0,684 Absent 

Female 21,67 2 40 

APPM 
Male 27,06 0 65 

0,274 Absent 
Female 23 0 63 

(i) Mann-Whitney test for independent sample (Non-parametric test) 

 

Table 4 shows the age’s effect on MFISCD, MFISPD and Participation. The non-

parametric test Kruskal-Wallis for independent samples revealed that there wasn’t effect 

of age (p>0,05). 

Table 4 Age's effect. 

Variable P Age’s effect (i) 

MFIS Cognitive domain 0,229 Absent 

MFIS Physical domain 0,379 Absent 

Participation 0,251 Absent 

(i) Kruskal-Wallis for independent samples – Non-parametric test 

 

Table 5 shows the correlation between different variables related to the stage of the 

disease and the participation levels. Between EDSS and APPM there is a very strong 

correlation (p=0,822) and between YSD and APPM there is a moderate correlation 

(p=0,522). 
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Table 5 p values of correlation between variables resulting of the non-parametric tho (p) of Spearman test. 

Variable Spearman test APPM 

EDSS 

Correlation coefficient (correlation 

strength) 

0,822 (very strong) 

Bilateral significance 0,000 

YSD 

Correlation coefficient (correlation 

strength) 

0,522 (moderate) 

Bilateral significance 0,000 

 

Table 6 shows the linear regression test results in which EDSS and YSD were the 

independent variable and APPM was the dependent variable. The results, considering that 

n=42 and APPM has a normal distribution shown that regression statistic value (R) is 

higher for EDSS than for YSD. Homoscedasticity was ensured for both EDSS and YSD 

and there was independence between the residues. We accepted the hypothesis that both 

independent variables have effect on APPM (p<0,05).  

Table 6 Regression test for APPM results with coefficients, ANOVA and Durbin-Watson results. Sig.: statistical 

significance. 

 R R2 

Standardized Coefficients 

(Beta) 

t Sig. (i) 

Durbin-

Watson 

EDSS 0,907 0,822 0,907 13,613 0,000 1,501 

YSD 0,543 0,295 0,543 4,090 0,000 1,877 

(i) ANOVA 

 

Table 7 shows the correlation between EDSS and FIM total score. There is a very strong 

negative correlation (p= -0,869) between EDSS and FIM. 
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Table 7 p values of correlation between EDSS and FIM total score resulting of the non-parametric tho (p) of Spearman 

test 

Variable Spearman test FIM 

EDSS 

Correlation coefficient 

(correlation strength) 

-0,867 (very 

strong) 

 

Bilateral significance 0,000 

 

Discussion 

The determination of Gender’s effect on each MFIS domain and / or on Participation 

(APPM) shown that there was no statistical evidence to affirm that gender is determinant 

for any of these variables. 

Although age is related to more diseases severity and diminished physiological reserve, 

there was no statistical significance to support the hypothesis that each MFIS domain or 

Participation (APPM) might be affected by age. 

Another objective of this study was to evaluate the correlation between EDSS or YSD 

with APPM score. The results showed that there was a higher correlation between EDSS 

and APPM than between YSD and APPM score. These results may mean that, even it 

isn’t the only cause, EDSS score, that is related with the stage of MS disease, is highly 

related with lower levels of participation. Having in mind that YSD had a lower 

correlation with APPM than EDSS had it is fair to say that EDSS has a more important 

role on MS impact on APPM. 

With the regression test values we could affirm that, with an R2 value of 0,822, EDSS 

predicts APPM and explain 82,2% of APPM’s variance. With a R2 value of 0,295 we 

concluded that YSD predicts APPM but only explain 29,5% of APPM’s variance. With 
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this we may conclude that EDSS’s values affects more the level of participation of 

patients than YSD and as the higher EDSS, higher APPM then EDSS higher scores imply 

loss of participation and changes in daily routines and therefore decrease in quality of life. 

We can also conclude that the stage of MS disease is more relevant than the years of 

disease with respect to the prediction of participation levels. 

With this study we also wanted to examine the correlation between EDSS and FIM. There 

was a very strong negative correlation between EDSS and FIM. With this data we 

concluded that the more advanced is MS then there is less independence in domains such 

as locomotion and sphincter control.  

These results may be important for the patients, families and caregivers coping strategies 

and understanding either the limitations that the disease may bring and its worsening 

trend. Society may also be aware of MS impact on participation and independence to be 

regardful for some patients needs and to develop inclusive strategies. 

 

Limitations of this study and advice for further studies 

In this study there was collected data from a total of 42 subjects which can be relatively 

small regarding MS prevalence both in Portugal and worldwide so some of the 

conclusions must be carefully generalized to the population. 

Using these four measures (EDSS, APPM, FIM and MFIS), we analyzed variables related 

to disease stage, participation profile, independence and fatigue impact but there may be 

other domains that either are affect by MS or affects MS’s course that we haven’t tested. 

Some of the variables samples were not following a normal distribution, even though our 

sample’s size was 42, and because of that we had to use non-parametric tests that aren’t 

so statistically strong as parametric tests. 



18 

 

In this study the patients were contacted only one time and it would be better to have FIM 

data for different moments and compare the evolution of FIM domains score. 

Giving the purpose of this study we hadn’t collected more details about MS disease in 

each patient, such as MS type, number/recent outbreaks and current pharmacological 

therapy. 

Future studies should have in mind the type of the MS disease and try to give answers 

about the impact of the different therapies on participation and patients physical and 

cognitive well-being. 
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