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Abstract
A multicenter study involving 204 adults with relapsing-remitting multiple sclerosis (RRMS) assessed the
dimensionality and item characteristics of the Mishel-Uncertainty of Illness Scale (MUIS), a generic self-
assessment tool. Mokken analysis identified two dimensions in the MUIS with an appropriate item and
overall scale scalability after excluding nonclassifiable items. A refined 12-item MUIS, employing a
grade response model, effectively discriminated uncertainty levels among RRMS patients (likelihood
ratio test p-value= .03). These findings suggest the potential value of the 12-item MUIS as a reliable
measure for assessing uncertainty associated with the course of illness in RRMS.
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Introduction
Illness-related uncertainty is defined as the unpredict-
ability and ambiguity that patients experience when
faced with the challenges of a health condition.1

Multiple sclerosis (MS) is a chronic autoimmune
neurological disorder that affects different functional
systems, often following a trajectory that is challen-
ging to predict.2 Patients with relapsing-remitting
multiple sclerosis (RRMS) face the uncertainty of
experiencing a new relapse, the variability of every-
day symptoms, the safety risks associated with
disease-modifying treatments, as well as the long-
term progression of disability.2–4 Uncertainty about
prognosis was associated with symptom severity,
anxiety, depression, and low quality of life.3–6

The Mishel-Uncertainty of Illness Scale (MUIS) is a
generic self-rated questionnaire to assess the uncer-
tainty associated with the course and the treatment
of illness, providing valuable information on patients

emotional well-being.7 Giammanco et al. conducted
for the first time a psychometric analysis of the MUIS
in patients with RRMS, which led to the validation of
only two of its four original dimensions (ambiguity
and inconsistency).1 The aim of this study was to evalu-
ate the dimensional structure and item distributions of
the Spanish version of the MUIS in a sample of patients
with RRMS. Assessing the psychometric properties of
the MUIS in the setting of RRMS can provide health-
care professionals with valuable information on how
to effectively interpret the results yielded by this
instrument.8

Methods
We conducted a noninterventional, cross-sectional
study at 19 hospital-based MS care units in Spain
(FACE-MS study). Adult patients with a diagnosis
of RRMS (2017 revised McDonald criteria), a
disease duration of 3 to 8 years, and being on disease-
modifying therapy were consecutively invited to
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participate in the study in the context of their
follow-up visits. Patients with MS frequently experi-
ence elevated levels of anxiety and depression, a
low quality of life, and an overestimation of the risk
of severe disability during the initial years following
diagnosis.9 For this reason, we opted to conduct this
psychometric assessment on a sample of patients in
the intermediate stage of the disease who are undergo-
ing treatment. The study was approved by the
research ethics board of the Hospital de
Galdakao-Usansolo (Galdakao, Spain). All partici-
pants provided written informed consent.

The MUIS scores each item on a 5-point Likert scale
from 1 (“strongly disagree”) to 5 (“strongly
agree”).1,7 Higher scores indicate a greater feeling
of uncertainty. The validated Spanish 17-item
version of the instrument was used (range: 17–85).10

Statistical analysis
We used a nonparametric item response theory (IRT)
procedure (Mokken analysis) to assess: (i) the under-
lying dimensional structure of the MUIS, (ii) the scal-
ability of each item and of the overall scale, and (iii)
model assumptions for unidimensional scales for the
selection of a parametric IRT model, to further
analyze item characteristics of discrimination and
information.11 Scalability coefficient values <0.3 are

considered unacceptable to rank people on the latent
trait. We employed specific IRT models to compare
the fitting of the monotone homogeneity model
(MHM) and the double monotonicity model (DMM)
utilizing the graded response and the rating scale
models, respectively. These models enabled us to
derive estimates for the connection between the
latent trait and item characteristics such as discrimin-
ation and information, mirroring reliability. All ana-
lyses were performed with R (v 4.0.3; https://cran.r-
project.org/) using the “mokken” and “ltm” libraries.

Results
A total of 204 patients were studied. The mean age
(standard deviation) was 38.7 (8.5) years and 74.3%
were female. A 47.8% (n= 96) had a university
degree. Median EDSS score and disease duration
(interquartile range [IQR]) were 1.0 (0–2.0) and 6.0
(4.0–7.0) years, respectively. Median total number
of relapses since disease onset was 2.0 (1.0–3.0).
Median MUIS (IQR) score was 38.2 (30.0–45.0).

Item endorsement
Overall, 45.2% of the participants were not clear on
what was going to happen to them and 36.3% stated
that they couldn’t make plans for the future due to
the unpredictability of the disease. Figure 1 displays
the distribution of responses to the MUIS items

Figure 1. Seventeen-item MUIS (N= 204).
MUIS = Mishel-Uncertainty of Illness Scale.
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ranked by percentage of agreement with the corre-
sponding statement.

Dimensionality and item characteristics
The Mokken analysis suggested two dimensions for
the 17-item MUIS, one general dimension indicating
uncertainty and represented by 12 items, and a minor
dimension composed of three items indicating confi-
dence instead of uncertainty (item #5: “the purpose
of each treatment is clear to me”; item #16: “the treat-
ment I am receiving has a known probability of
success”; item #17: “the doctors and nurses use
everyday language so I can understand what they
are saying”). Another two items were not classifiable
into any dimension (item #1: “I have a lot of questions
without answers”; item #12: “I have been given many
differing opinions about what is wrong with me”).

Table 1 showed the endorsement frequencies and
scalability coefficients of the MUIS scale once the
nonclassifiable and minor dimension items were
removed. This reduced 12-item scale shows appropri-
ate scalability coefficients both at the item (all >0.30)
and the overall scale (0.37) level. The number of
model violations indicates that this reduced scale is
compatible with an MHM but not with a DMM.

Discussion
Uncertainty about the risk of physical disability and
cognitive impairment can lead to psychological dis-
tress and anxiety, as RRMS patients often face the
unknown and try to make sense of their situation.2–5

In this context, there is a lack of validated tools to
identify and quantify the pervasive uncertainty
experienced by individuals facing the unpredictable
progression of the disease.1

Our results agree with those reported in the Italian val-
idation of the MUIS in patients with MS but further
reduced the scale from 17 items representing two
dimensions of ambiguity (10 items) and inconsistency
(seven items) to 12 items representing a single dimen-
sion of uncertainty or unpredictability.1 This reduced
scale includes items with different discrimination in
measuring the construct of interest (illness-related
uncertainty) and allows an aggregate score to be
used to reflect the uncertainty level of a patient
across the natural history of illness. When applied to
nonhospitalized patients, the reduction of the
number of scale items from the 33 original items to
17 did not decrease the number of dimensions
tapped with it.1,7 In contrast, our proposal for
RRMS patients already beyond the early stage of

the disease fits a single dimension of disease
uncertainty.

The study population included a sample of patients
with RRMS with at least three years of disease
history and low physical disability. Therefore, the
results might not be generalizable to individuals in
the early or advanced stages of the disease, where
either the assimilation of the diagnosis’s impact is
still recent or significant physical and cognitive dis-
abilities have already manifested.

Conclusions
This study assessed the dimensionality and item char-
acteristics of the MUIS scale within a cross-sectional
study of patients with RRMS. The suggested 12-item
reduced version showed appropriate psychometric
properties at the item level for scalability, discrimin-
ation, and information, as well as including a single
dimension that allows computation of a total uncer-
tainty score. It may constitute a valuable and
easy-to-implement instrument to measure illness-
related uncertainty in patients with RRMS.
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