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Abstract Multiple sclerosis is a chronic disease, likely to
condition patients’ daily living and quality of life: given
the unpredictability of frequency and severity of the
attacks, patients experience a high level of uncertainty.
While there have been many analyses whose purpose was
to monitor multiple sclerosis (MS) patients’ quality of life,
the role of uncertainty, that is peculiar to the disease, has
not been adequately considered so far. The present study is
aimed at filling this gap by validating for Italian MS
patients the Mishel’s Uncertainty Illness Scale (MUIS).
The MUIS has been developed in the USA context in order
to assess four aspects of uncertainty: ambiguity, complex-
ity, inconsistency and unpredictability. It has been largely
applied in the cancer, cardiac and chronic illness popula-
tion. Data employed in this study have been collected at
two neurological centres in Messina (IRCCS Centro Studi
Neurolesi “Bonino Pulejo” and Policlinico di Messina) in
the first semester of 2013 and refer to 120 MS patients. The
confirmatory factor analysis described in this study vali-
dates two of the four dimensions of MUIS, namely
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ambiguity and inconsistency. The validation, though par-
tial, of the MUIS, allows the use of this instrument in
studies investigating quality of life for Italian patients.

Keywords Uncertainty in illness - Multiple sclerosis -
Quality of life

Introduction

Multiple sclerosis (MS) is a chronic and progressive ill-
ness, representing one of the most common causes of
neurological disability in young adults [1]. In Italy, MS
patients are about 63,000, and 1,800 new patients are
diagnosed every year. MS onset often occurs in people
aged between 20 and 30 years, and the prevalence is higher
for women (www.aism.it).

It is difficult to forecast the long-term outcome of the
disease, as well as the effect of the pharmacological
treatment: both these factors may depend on the type of MS
(relapsing vs. progressive), the individual’s characteristics,
the symptoms experienced and the degree of disability over
time [2].

The frequency and severity of the attacks are unpre-
dictable: patients cannot ascertain the meaning of illness-
related events or the time when they will occur [3]. These
circumstances impact their daily living and health-related
quality of life. Hence, patients affected by MS experience a
high level of uncertainty due to illness that is likely to
condition their quality of life.

While there have been many analyses whose purpose
was to monitor MS patients’ health-related quality of life
that has been frequently assessed through validated scales
[4], the uncertainty deriving from MS has been the object
of only few international studies [5—10].
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The present study is aimed at filling this gap by vali-
dating for Italy the Mishel Uncertainty of Illness Scale
(MUIS) for adults [11]. This scale has been developed in
the USA with the objective of assessing the uncertainty
associated with the course and the treatment of illness. The
initial MUIS was conceptualized by Mishel in 1981 [12].
The diverse subsequent re-elaborations of the first version
of the questionnaire led to a four-factor structure encom-
passing 33 items [3]. The latter can be grouped, so has to
identify four dimensions of uncertainty: ambiguity, con-
taining 13 items and concerning the indistinctness of
“[TThe cues about the state of illness that are vague and
indistinct and tend to blur and overlap; complexity, con-
sisting of seven items taking into account “[T]he cues
about the treatment and the system of care that are multi-
ple, intricate and varied”; inconsistency, with seven items
referring to the information received “that either changes
frequently or is not in accord with information previously
received”; unpredictability, consisting of five items refer-
ring to “the lack of contingency between illness and
treatment cues and illness outcome”.'

Items related to ambiguity pose questions associated
with symptoms “that continue to change unpredictably”
(item 9), or “The course of my illness keeps changing. 1
have good and bad days” (item 17) and the impossibility to
make plans about the future (“Because of the unpredict-
ability of my illness, I cannot plan for the future”, item 16).
Items about complexity look, for example, at the uncer-
tainty that may be related to the treatments followed by
patients (“The purpose of each treatment is clear to me”,
item 6) as well as to the clarity of the communication with
the medical staff (“The doctors and nurses use everyday
language so I can understand what they are saying”, item
33 of the original version). Inconsistency items examine the
congruity of the patients information concerning their
health conditions: “I don’t know what is wrong with me”
(item 1), or “I have a lot of questions without answers”
(item 2). Finally, unpredictability considers the anticipa-
tion of the possible evolution of the disease, as “I can
predict how long my illness will last” (item 12) or “I'm
certain they will not find anything else wrong with me”
(item 27).

Each of these dimensions can be the object of a separate
validation through a factorial analysis.

The MUIS has been used in many health-related studies
and has been found to possess sound psychometric prop-
erties across several chronic diseases, including MS [3, 11—
16], cancer and rheumatoid arthritis [17-20]. Studies of the
scale’s internal reliability (Cronbach’s o) have reported
moderate-to-high values ranging from 0.74 to 0.92 [3].

' See [11], pages 6-7.
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Though MUIS has been employed in diverse chronic
illness populations abroad, to our knowledge, it has never
been used for MS in Italy. For this reason, its validation has
to be meant as the preliminary step for further analyses
carried out for Italy, aimed at investigating the impact of
uncertainty for MS patients and the possible consequences
in terms of patients behaviour (for example, the compli-
ance or not compliance towards therapies).

In the following sections, the MUIS is described, toge-
ther with the steps followed in translating the questionnaire
and administering it to patients; then, the results of the
validation are presented. Some comments, together with
possible further developments of the analysis, will con-
clude the paper.

Materials and methods

The adult form of the MUIS used for hospitalized adult [3,
11, 12] was translated into Italian and adapted to the
context under investigation.

As respondents were MS patients—not including hos-
pitalized acute patients suffering from a relapse—the items
18 and 31 of the original version, referring specifically to
hospitalization, were removed. These items were: “It’s
vague to me how I will manage my care after I leave the
hospital” and “I can depend on the nurses to be there when
I need them”.

The translation from English into Italian has been per-
formed by the authors, after careful discussions with the
team of psychologists at the IRCCS Centro Studi Neurolesi
“Bonino Pulejo” in Messina, about the most appropriate
language to use (i.e. use of terms that could be easily
understood by patients).

The translated version of the questionnaire has then been
submitted to a professional translator, asking to re-translate
it into English. The re-translated version was not dissimilar
from the original questionnaire developed by Mishel.

Very little modifications to the original MUIS were
done. Though the translation was aimed at guaranteeing
semantic equivalence, following the advices for adminis-
tering MUIS [11], the word “pain” in items four and seven
of the original questionnaire (“It is unclear how bad my
pain will be” and “When I have pain, I know what this
means about my condition”) was removed when translating
the questionnaire and changed with the corresponding
Italian word for “symptoms”. This was because the
dimension “pain” might not be the primary concern of SM
patients.” The final questionnaire contained 31 of its ori-
ginal 33 items.

2 The authors would like to thank Prof. F. Patti of the University of
Catania for this insight.
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The questionnaire was administered to 120 MS patients
at two neurological centres in Sicily, IRCCS Centro Studi
Neurolesi in Messina and Policlinico of Messina, in the
time interval January—June 2013.

The centres involved in the study follow MS patients
living in the regions of Sicily and Calabria; they are located
in the province of Messina, where 769 patients reside, over
a population of more than 5,500 Sicilian patients in 2010
[21].

In the period between January and June 2013, all
relapsing remitting MS outpatients who undertook a con-
trol visit were considered for inclusion.

The 120 individuals admitted for the study satisfied the
following criteria: clinically definite or laboratory sup-
ported MS, written informed consent and knowledge of
their MS diagnosis. Exclusion criteria were as follows:
primary progressive multiple sclerosis, secondary pro-
gressive multiple sclerosis and lack of written informed
consent.

The objective of the study was clearly explained by the
neurologists: all patients agreed to be interviewed and
answered to almost all questions. The interviews took place
at the neurological centres before the control visit. Further
11 patients were interviewed at the office of the Associ-
azione Italiana Sclerosi Multipla (AISM) in Messina.

The interviewers were psychologists or physicians. The
MUIS was inserted in a worksheet which also included
other questions concerning patients’ clinical history and
health-related quality of life. The EuroQoL 5D (EQ-5D)
was administered too, with the purpose to gather objective
information about patients’ actual health status (http://
www.euroqol.org/home.html).

The interviewers received a brief training in order to
standardize the administration of the questionnaires.

The items of MUIS are rated on 5-point Likert scale:
5 = “strongly agree”, 4 = “agree”, 3 = “I do not know—
undecided”, 2 = “disagree”, 1 = “strongly disagree”. The
patient had to select the degree to which she/he agreed or
disagreed with statements or undecided/did not know.

The interviewer read aloud the items for patients who
had difficulty in reading and/or in writing and verified if
each item had been correctly meant by the patient by
asking him/her to explain it with his/her own words.

The MUIS was well accepted and understood by
patients who showed to be cooperative. They easily com-
pleted the questionnaire, except for item 1 (“I don’t know
what is wrong with me”), item 8 (“I do not know when to
expect things will be done to me”), and item 24 (“It is
difficult to determine how long it will be before I can care
for myself”), for which a high percentage of “I do not
know” was reported. The compilation of MUIS took
10-15 min; 25-30 min was needed to fill the whole
worksheet.

The data collected were organized into a database
employed in a confirmatory factor analysis (CFA) that was
run for each of the four MUIS dimensions using the sta-
tistical package MPLUS [22]. The choice of an exploratory
factor analysis rests on the fact that our main objective was
to test an a priori factor theory [23]; in fact, we wanted to
verify whether the underlying factor structure, already
identified by Mishel [3, 11-13], holds for MS patients in
another cultural setting, such as the Italian one.

Results

Table 1 shows some descriptive statistics related to the
information collected through the questionnaires.

Patients were, on average, 39 years old: only two
patients were older than 60 years. On average, they were
diagnosed at 28 years old; 73 % were females. This is in
line with the epidemiological course of the disease that has
its beginning between 20 and 30 years old and concerns
more women than men.

As far as education was concerned, 42.5 % (51 patients)
completed high school, 28 patients (23.3 %) proceeded to
academic and post graduate education. More than half of
the respondents, 59.6 % (71 patients), were married or
lived with someone, the remaining people declared to be
single, widowed or divorced.

Patients suffered, on average, nine relapses. Almost half
of the patients in the sample (55 patients) declared to have
experienced, overall, up to three relapses following the
diagnosis; 10 patients have not experienced any relapse
after the disease started; about 10 % of patients had not
experienced any relapse in the last 5 years. In fact, given
the unpredictability of the disease, it could take a long time
since new symptoms appear.

Only 16 patients (3.2 %) suffered from other diseases,
among which the most common was thyroiditis.

After several years from the diagnosis, patients acquire a
wider knowledge of the disease. In fact, 75 % of them
declared to know more about MS and <3 % recognized to
be confused and to know less than before. Physicians were
the main source of information (80.9 %), together with
internet, magazines and TV (68.6 %); other patients’
advice was considered as a less reliable source of infor-
mation (21.9 %).

Fears about the course of the disease mainly concerned
the loss of autonomy (57.8 %), followed by the increased
disability (44.3 %). The average score attributed to the
level of health before the diagnosis was, on average, over 9
on a scale from O to 10. However, at the time of interview,
almost 76 % of patients declared that, compared to the
previous year, their health conditions were still acceptable
or good.
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Table 1 Descriptive statistics

Table 1 continued

Demographic statistics and information about the last relapse

Demographic statistics and information about the last relapse

Variable Mean SD Min Max Variable Mean SD Min Max
Age 394 9.79 19 73 Health status comparing to last year
Age at diagnosis 28.2 8.40 10 60 Much better 10.9
Number of relapses 9 13.36 100 Slightly better 11.8
Health status before MS (0-10) 9.19 131 10 Unchanged 52.9
Other information (%) Slightly worse 17.7
Gender (male) 26.6 Much worse 6.7
Other pathologies 32 Information about the disease
Marital status Unchanged 22.5
Married 59.7 Increased 75
Single 30.2 Diminished 2.5
Widow 34 Information received from (more answers)
Divorced 6.7 Physicians 80.9
Education Internet, newspapers, TV 68.6
Primary school 342 Other patients 21.9
High school 42.5 Other 16.2
University 17.5 Fears due to the disease (more answers)
Postgraduate 5.8 Difficulty in performing usual 17.4
Time since last relapse activities
<6 months 34.2 Loss of autonomy 57.8
6-12 months 16.2 Increased disability 443
1-3 years 31.5
3-5 years 7.2
5 years 9.9 The CFA performed for each of the four MUIS
I do not remember/not answer | dimensions gave the results reported in Table 2. Each item
Last relapse severity was sp?ciﬁed to loaq onto a 'single scale: at the end, two
Less severity 238 (.hmens'lons were basically validated, namely ambiguity and
Same severity 40.4 mconszstei.icy.. . . ..
More severity 3 . The .rehablhty. c.oefﬁment, calculat.ed for tl.le. ambiguity
L do not remember/not answer )8 dimension cor.ltammg 12 of the 13 items originally pro-
Symptoms since MS onset posed was satisfactory (Cronbach’s oo = 0.828). The CFA,
] o because of the magnitude of the standardized coefficients
M;trz;gtlﬁ’tu;:ferg:’s éff;lnclﬁ:;hfnd 84 (<0.40), suggested to drop items 3 and 14. After these
movement) changes, the ten-item model exhibited positive and highly
Balance and coordination problems ~ 73.9 significant standardized regression weights. The fit indexes
Sensitivity disturbances 79.1 obtained were satisfactory.
Visual problems 521 The original MUIS inconsistency dimension exhibited a
Diplopia 317 satisfactory value of Cronbach’s o (0.713). The CFA
Speech and voice problems 375 confirmed the seven-item model proposed by [3], as all the
Sphincteric problems 50 regression weights obtained exhibited positive and highly
Other 275 significant standardized regression weights and highly
Health status today satisfactory fit indexes.
Excellent 75 The dimensions complexity and unpredictability were
Very good 11.8 not confirmed as they did not meet the recommended
Good 8.6 requirement concerning the Cronbach’s o value.
Acceptable 37 The reliability coefficient, calculated for the complexity
Poor 151 dimension containing six of the seven items originally
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Table 2 Standardized coefficients, Cronbach’s o and fit indexes

Ambiguity  Estimate Inconsistency  Estimate

by (standard error) by (standard error)
Item 4 0.463* (0.073) Item 1 0.659* (0.079)
Item 8 0.420* (0.075) Item 2 0.457* (0.087)
Item 9 0.787* (0.049) Item 5 0.519* (0.106)
Item 13 0.529* (0.074) Item 11 0.411* (0.092)
Item 16 0.783* (0.046) Item 19 0.706* (0.085)
Item 17 0.742 (0.053) Item 22 0.641* (0.073)
Item 20 0.644* (0.060) Item 29 0.669* (0.093)
Item 23 0.490* (0.071)

Item 24 0.716* (0.051)

Item 26 0.703* (0.056)

Cronbach’s o = 0.819
RMSEA = 0.039

90 % CI 0.000 0.0829
Prob. RMSEA < 0.05 0.590

Cronbach’s oo = 0.713
RMSEA = 0.031

90 % C-1. 0.000 0.114
Prob. RMSEA < 0.05 0.559

CFI = 0.995 CFI = 0.996
TLI = 0.989 TLI = 0.990
* p = 0.000

Table 3 Correlation between the EQ-5D, ambiguity and inconsis-
tency scores

EQ-5D Ambiguity Inconsistency
score score score

EQ-5D score 1

Ambiguity score —0.45* 1

Inconsistency score —0.28* 0.64* 1

* p < 0.001

o = 0.536). Though by deleting items six and seven the
value of the reliability coefficient improved, it did not
achieve the recommended threshold of 0.600 (Cronbach’s
a = 0.558).

The low value of the Cronbach’s o (=0.500), calculated
for the original five-item unpredictability dimension, led to
the elimination of items 21 and 27; after these changes, the
value of the Cronbach’s o, was still too low (a0 = 0.558).

Finally, as the EQ-5D had been administered as well, so
that information about health-related quality of life was also
available, we calculated the correlation between the EQ-5D
score and, respectively, the ambiguity and the inconsistency
scores. The latter was calculated by adding the scores of all
the relevant items, as suggested by Mishel [3].

Table 3 shows how there is a statistically significant
negative correlation between the EQ-5D score and the
ambiguity and the inconsistency score. As each dimension of
MUIS is scored in the direction of uncertainty, while the EQ-
5D is scored in the direction of perfect health, the results

suggest that the less healthier the patient, the more ambiguity
and inconsistency impact patients’ everyday life [24].

Discussion and conclusions

Although MUIS, in its latest version, consists of four
dimensions, the procedure carried out in this study led to
the validation of two of them, ambiguity and inconsistency.
To our knowledge, MUIS has not been previously applied
in Italy to assess MS-related uncertainty. Hence, its partial
validation provides researchers with a further instrument
for investigating a crucial aspect related with the MS
patients’ quality of life: the uncertainty determined by the
disease.

The two dimensions validated concern the cues about
the state of illness that are indefinite and tend to blur
(ambiguity) and the information received that may con-
tinuously change (inconsistency) [3].

Ambiguity is meant to assess patients’ sense of inability
to control and govern those aspects of their health condi-
tions affected with the evolution of MS, together with the
intrinsic uncertainty associated with its treatment. There-
fore, the measurement of ambiguity allows to observe
patients’ individual reactions to those aspect of the disease
they cannot fully master.

In future developments of the analysis, the assessment of
ambiguity could be considered together with the assess-
ment of depression, by means of questionnaires such as the
Beck Depression Index. The replies to each single ambi-
guity item could help in monitoring patients’ emotional
responses to MS diagnosis and to the course of this disease,
and it might be useful to define appropriate strategies of
coping with the MS, in order to avoid the development of
further affective symptoms.

The assessment of inconsistency is based on objective
factors, such as the information received, that, once again,
may be helpful in developing some coping strategies. This
dimension looks at the asymmetric information, charac-
terizing the patient—physician relationship and allows us to
consider patient’s quest for understanding her health
condition.

In this light, for example, it has to mean item 2: “I have
a lot of questions without answers” or item 8 “I do not
know when to expect things will be done to me”. It is
straightforward how an improvement in the score for this
dimension could be obtained by developing a better com-
munication strategy with the physicians: patients should
receive detailed answers and should be encouraged to
manifest their fears and doubts. This would make them
more aware of the disease and might boost their active role
in defining and personalize their treatment, together with
the neurologists.

@ Springer
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In conclusion, this study suggests that the Italian version
of MUIS for adult is easy to administer and well accepted
by MS patients. It offers an abridged validated version of
two of the four original scales which may allow us to
retrieve information that can be employed in analyses
focusing MS patients’ health-related quality of life.

We are aware that the above conclusions have to be
accepted with caution as the results are drawn on a sample
of only 120 respondents. For this reason, we refer to our
results as an initial validation of MUIS for the MS Italian
patients. Nevertheless, as suggested by Barrett [25], con-
siderations of the small size of the entire population which
the sample intends to represent, as it is often the case in
medical research, should justify the use of a small sample.
In this light, further developments of the analysis may
consider the widening of the sample size, including
observations from other neurological centres and/or related
to groups of patients following different pharmacological
therapies. Ambiguity and inconsistency could be assessed,
for example, for individuals treated with interferon-f or
glatiramer acetate (“first line” treatments) vs. those treated
with natalizumab or fingolimod (“second line” treatments),
so to appraise if “first line” or “second line” treatments
impact differently on patients’ perception of uncertainty. A
larger sample size not only would give robustness to our
findings concerning ambiguity and inconsistency, but
would also allow us to exclude (or eventually include) with
stronger evidence the existence of the other MUIS factors
complexity and unpredictability. In addition, as other ver-
sions of the MUIS are available, as that one directed to
relatives and caregivers, another possibility might be that
of proceeding to the validation of this other instrument.
The analysis might be performed on a wider population, as
each patient may count on more than one caregiver, and
could help to assess the whole impact of MS on patients’
and their families’ lives.

Acknowledgments The authors would like to thank the Associazi-
one italiana Sclerosi Multipla of Messina, for the contribution in
administering some questionnaires. The authors would also like to
thank Prof. Carmela Di Mauro, for helpful comments on the items to
include in the worksheet to administer to patients. They remain solely
responsible for any error.

References

1. Noseworthy JH, Lucchinetti C, Rodriguez M, Weinshenker BG
(2000) Multiple sclerosis. N Engl J Med 343:938-952

2. Kantarci OH, Weinshenker BG (2005) Natural history of multiple
sclerosis. Neurol Clin 23(1):17-38

3. Mishel MH (1997) Uncertainty in acute illness. Ann Rev Nurs
Res 15:57-80

4. Fisk JD, Brown MG, Sketris IS, Metz LM, Murray TJ, Stadnyk
KJ (2005) A comparison of health utility measures for the

@ Springer

10.

11.

12.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

evaluation of multiple sclerosis treatments. J Neurol Neurosurg
Psychiatry 76(1):58-63

. Kroencke DC, Denney DR, Lynch SG (2001) Depression during

exacerbations in multiple sclerosis: the importance of uncertainty.
Mult Scler 7(4):237-242

. Lynch SG, Kroencke DC, Denney DR (2001) The relationship

between disability and depression in multiple sclerosis: the role
of uncertainty, coping, and hope. Mult Scler 7(6):411-416

. Wineman NM (1990) Adaptation to multiple sclerosis: the role of

social support, functional disability, and perceived uncertainty.
Nurs Res 39(5):294-299

. Mullins LL, Cote MP, Fuemmeler BF, Jean VM, Beatty WW,

Paul RH (2001) Illness intrusiveness, uncertainty, and distress in
individuals ~with multiple sclerosis. ~Rehabil  Psychol
46(2):139-153

. Gold-Spink E, Goldman Sher T, Theodos V (2000) Uncertainty

of illness and optimism in couples with multiple sclerosis. Int J
Rehabil Health 5(3):157-164

Sullivan CL, Wilken JA, Rabin BM, Demorest M, Bever C
(2004) Psychosocial adjustment to multiple sclerosis. the contri-
butions of coping style, perceived uncertainty, and social support.
Int J MS Care 6:98-105

Mishel M (1997) Uncertainty in illness scales manual. Unpub-
lished manual, University of North Carolina, Chapel Hill, NC
Mishel MH (1981) The measurement of uncertainty in illness.
Nurs Res 30(5):258-263

. Mishel MH (1984) Perceived uncertainty and stress in illness. Res

Nurs Health 7(3):163-171

McNulty K, Livneh H, Wilson LM (2004) Perceived uncertainty,
spiritual well-being and psychosocial adaptation in individuals
with multiple sclerosis. Rehabil Psychol 49(2):91-99

Mullins LL, Cote MP, Fuemmeler BF, Jean VM, Beatty WW,
Paul RH (2001) Illness intrusiveness, uncertainty, and distress in
individuals with multiple sclerosis. Rehabil Psychol
46(2):139-153

Wineman NM, Durand EJ, Steiner RP (1994) A comparative
analysis of coping behaviors in persons with multiple sclerosis or
a spinal cord injury. Res Nurs Health 17:185-194

. Kurita K, Garon EB, Stanton AL, Meyerowitz BE (2013)

Uncertainty and psychological adjustment in patients with lung
cancer. Psycho-Oncol 22(6):1396-1401

Stewart JL, Mishel MH, Lynn MR, Terholst L (2010) Test of a
conceptual model of uncertainty in children and adolescents with
cancer. Res Nurs Health 33(3):179-191

Bailey JM, Nielsen BI (1993) Uncertainty and appraisal of
uncertainty in women with rheumatoid arthritis. Orthop Nurs
12(2):63-67

Amoako E, Skelly AH, Rossen EK (2008) Outcomes of an
intervention to reduce uncertainty among african american
women with diabetes. West J Nurs Res 30:928-942

TRILOGY http://www.ospedaliriunitipalermo.it/sclerosi_multipla-
i_dati_dello_studio__%E2%80%9Ctrilogy %E2%80%9D.html.
Accessed 10 Sep 2013

Muthén LK, Muthén BO (1998-2010) Mplus user’s guide, 6th
edn. Muthén & Muthén, Los Angeles, CA

Kline RB (2013) Exploratory and confirmatory factor analysis.
In: Petscher Y, Schatsschneider C (eds) Applied quantitative
analysis in the social sciences. Routledge, New York
Drummond MF, Sculpher MJ, Torrance GW, O’Brien BJ, Stod-
dart GL (2005) Methods for the economic evaluation of health
care Programmes. Oxford University Press, Oxford

Barrett P (2007) Structural equation modeling: adjusting model
fit. Pers Indiv Diff 42:815-824


http://www.ospedaliriunitipalermo.it/sclerosi_multipla-i_dati_dello_studio__%E2%80%9Ctrilogy%E2%80%9D.html
http://www.ospedaliriunitipalermo.it/sclerosi_multipla-i_dati_dello_studio__%E2%80%9Ctrilogy%E2%80%9D.html

	An initial validation of the Italian Mishel Uncertainty Illness Scale (MUIS) for relapsing remitting multiple sclerosis patients
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion and conclusions
	Acknowledgments
	References


