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ABSTRACT

Objectives Knowledge about multiple sclerosis (MS)

is crucial for those who provide care and support as
caregivers. However, despite the key benefits of acquiring
relevant information to properly assume the caregiving
role, caregivers’ knowledge of MS is poorly investigated.
The aim of this study was to develop and validate the
Caregivers’ Knowledge of Multiple Sclerosis (CareKoMS),
a self-assessed questionnaire, to test MS knowledge in
caregivers of people with MS.

Design Cross-sectional study.

Setting Italy.

Participants Two-hundred caregivers (female: 49%)
were asked to self-administer the 32-item CareKoMS
questionnaire; they had a median age of 60 years

(IQR: 51-68 years) and a medium-high educational

level (36.5% primary school and 63.5% high school/
university). ltem analysis using item difficulty index, item
discrimination index, Kuder-Richardson-20 coefficient
and item-total correlation were assessed. Once excluding
less useful items, reliability, floor and ceiling effects

and construct validity were calculated on the 21-item
CareKoMS final version.

Results Psychometric evaluation indicates that the
21-item CareKoMS was a good questionnaire with no
ceiling or floor effects registered. Internal consistency
was satisfactory and acceptable as indicated by the mean
value of 0.74 of Kuder-Richardson-20. No ceiling or floor
effects have been observed. Interestingly, educational level
and disease duration correlated with MS knowledge.
Conclusion CareKoMS is a valid self-assessed
questionnaire on MS knowledge for caregivers that may
be used in clinical practice and research. Assessing
knowledge of MS among caregivers is essential to
facilitate their caregiving role and thus decrease the
burden of disease management.

INTRODUCTION

Multiple sclerosis (MS) is a chronic inflamma-
tory disease of the central nervous system char-
acterised by demyelination and axonal loss.
About 2.3 million people are estimated to live
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Multiple sclerosis (MS) caregivers were directly
involved alongside a multidisciplinary expert pan-
el to the design and development of Caregivers’
Knowledge of Multiple Sclerosis (CareKoMS) through
an iterative approach contributed.

= CareKoMS investigates a broad range of domains in
the expertise of MS caregivers: aetiopathogenesis,
epidemiology, diagnosis, disease course, symptoms
and treatment.

= Although CareKoMS is not a comprehensive assess-
ment scale, it does offer a general view of a caregiv-
er's knowledge of MS.

= CareKoMS does not include topics such as ge-
netic risk, use of supplements, daily variability of
symptoms and cognitive impairments which is a
limitation.

with MS globally,” which is the main cause of
neurological disability in young and middle-
aged adults in Europe and North America. As
the disease progresses, the majority of people
with MS (pwMS) experience the accumula-
tion of permanent long-term disability, which
results in the loss of functional independence
and the increased need for personal assis-
tance to manage the challenges of daily life
and to maintain independence.” The burden
of providing this support falls primarily on
unpaid family members, often referred to
as caregivers, who provide as much as 80%
of the home care needed by individuals with
MS.* Caregivers undertake various forms of
support, including personal care, practical
help, emotional support, help in obtaining
information, that enable pwMS to participate
in daily life activities and remain functioning
within their home amidst gradual disease
progression.5
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The long disease progression allows time for caregivers
to prepare and adjust to their carer roles. However, as
time passes, ageing of both patient and caregiver, and the
possible onset of comorbidities, add to the complexity of
the disease management and to the care burden.® A large
body of literature shows that MS caregivers are at risk of
experiencing considerable ‘burdens’.”® Caregiver burden
is not directly related to disease duration, but appears to
be associated with the extent of disease progression, MS
course, disability level, psychological distress and cogni-
tive disturbances of the care recipient.” In particular,
evidence shows that slow information processing of pwMS
is a major determinant of poorer mental health status in
caregivers. Thus, the relationship between caregivers’
depression and pwMS information processing speed
should be taken into account when planning treatment
programmes for both MS caregivers and care recipients.'’

Caregivers often feel overburdened with care, and lack
information on how to deal with some of the complex
symptoms of their relatives. Knowledge may help both
pwMS and their caregivers to make sense of the disease
within a holistic and constructive view of their present
and future life. After all, having adequate information
and MS-related knowledge has been shown to generally
improve diagnosis and secondary preventive strategies
in both pwMS and caregivers, such as shared decision-
making,"' ' disease-modifying therapy choices treat-
ment adherence and satisfaction with care.'*

The need for consistent, reliable and current infor-
mation about the disease as well as healthcare services
available to both pwMS and caregivers has been greatly
reported.'” Research on MS caregivers showed widespread
need for information in different domains, including
disease progression, prognosis, treatment, general care,
impact on other family members, caregiver rights and
what to expect.® Qualitative evidence shows that knowl-
edge plays an important role in reducing fear and uncer-
tainty towards MS progression and its consequences.'®
Caregivers unsure about how the disease may progress or
how to navigate formal care can feel overwhelmed from
lacking the knowledge they need to provide adequate
care. Furthermore, the main benefit of information and
knowledge about MS is enabling caregivers in taking on
their caregiving role and in supporting other caregivers
in similar situations.'” Evidence highlights the need for
strategies to reduce burden and leverage positive adapta-
tions in caregivers.”

Although attempts to assess MS knowledge in patients
have been made," ' data on disease knowledge among
caregivers are scarce. In the context of caregivers and the
role of disease knowledge, a study by Messmer Uccelli
and colleagues® was conducted with parents of children
with MS that assessed their knowledge of the disease
using the Multiple Sclerosis Knowledge Questionnaire,'®
a self-assessment questionnaire of disease knowledge,
specifically developed for use in individuals with a recent
diagnosis of MS. In this study, lower knowledge of MS
correlated with lower satisfaction for couple relationship

and quality of communication within the couple. More-
over, there was a significant correlation between limited
knowledge about the child’s illness and the overall sense
of competence as a parent of a son or daughter with MS.*’

Even though existing scales shed light on the key role
of caregivers’ knowledge throughout the disease evolu-
tion to provide adequate care and support, they were first
developed specifically for assessing information needs of
the care recipient. Thus, there is a risk that some aspects
that are truly pivotal for caregivers may be overlooked.
Considering the above considerations, this study aimed
to develop and validate the Caregivers’ Knowledge of
Multiple Sclerosis (CareKoMS), a self-assessed question-
naire to investigate disease knowledge in caregivers of
pwMS.

METHODS

The study was composed by two stages:*" (1) the Care-
KoMS design and development and (2) the psychometric
evaluations of the questionnaire.

Patient and public involvement

Multidisciplinary expert panel and MS caregivers were
collaboratively involved in the earlier stages of the study
(eg, questionnaire design and development). The multi-
disciplinary expert panel consisted of two psychologists,
one social worker, one physical therapist, one neurolo-
gist, one physiatrist and one nurse, working at the Italian
MS Society (AISM) Rehabilitation Service in Genoa. Six
caregivers of pwMS (three females) were recruited from
the AISM Rehabilitation Service in Genoa, as relatives
providing care and help in daily activities to outpatients
with MS. Caregivers were selected also considering the
level of independence of the pwMS they provided care to.
Panel experts and caregivers were involved in the devel-
opment of the preliminary 32-item version of CareKoMS
to ensure representation of the broadest possible range
of relevant MS expertise.

CareKoMS design and development

The design and development stage was carried out in
two phases at the Italian MS Foundation (FISM) based in
Genoa (Italy).

Phase |

Based on a comprehensive review of the literature and
caregiver-targeted guidelines defined by global network
of MS organisations (MSIF),” which includes AISM,*
the research team and the expert panel jointly identified
six domains: aetiopathogenesis, epidemiology, diagnosis,
disease course, symptoms and treatment.

The multidisciplinary expert panel built a bank of 43
multiple-choice questions selecting from existing tools
and questionnaires.'” The questions covered the six
domains as follows—aetiopathogenesis: 11 items; epide-
miology: 6 items; diagnosis: 5 items; disease course: 7
items; symptoms: 9 items; treatment: 5 items. All 43 items
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allowed three answer options and one ‘I do not know
the answer’ option. The latter was included to avoid the
respondents guessing. Only one response was correct.

Phase I

The six caregivers completed the questionnaire in two
rounds of cognitive interviews.”* Caregivers were asked
to ‘think aloud’ to comment whether and to what extent
the 43-items and answer options fulfilled the following
criteria: appropriateness, accuracy and relevance.
Comments were collected and analysed thematically
using MS Excel to identify common themes, points of
feedback, challenges to the items and queries about
wording and then presented to the expert panel. Modifi-
cations to the questionnaire were made between the first
and the second round. Items were deleted if full agree-
ment among caregivers could not be reached regarding
its relevance, whereas items found to be unclear (ie,
readability criterion) were reviewed by the experts. As a
result of this process, 11 items were eventually removed
and 10 were reviewed for clarity. The second round of
cognitive interviews only led to minor changes in the
questionnaire. A debriefing meeting was held with the
six caregivers and resulted in the preliminary version of
32-item CareKoMS.

Psychometric evaluation
The psychometric evaluation stage was also carried out in
two phases.

Phase |

The preliminary version of the 32-item CareKoMS was

analysed in order to delete items with low performance

scores. The analysis was run considering the following
outcomes:

1. Item difficulty index (P) was calculated as the percent-
age of of correct responses to the testitem. An item was
considered difficult when P was <10% and easy when
was >90%.%*

2. Discrimination index (D) was calculated as described
by Kline.” Based on their total score, the respondents
were divided in two groups, high total score versus low
total score, with 27% of respondents in each group.
For every item, the percentage correct answers of the
lower 27% group was subtracted from the % correct
answers of the upper 27% group. D may range from
-1 to+1, with 1 being a perfect correlation between re-
spondents selecting the correct response and also scor-
ing high marks on the test and -1 being for questions
where respondents answered incorrectly, but scored
highly overall. Based on Ebel’s (1972) guidelines on
classical test theory item analysis, items were catego-
rised in their discrimination indices.?®*” The item with
negative D was considered to be discarded (D: 0.0 to
0.19—poor item, to be revised; D: 0.2 to 0.29—accept-
able; D: 0.3 to 0.39—good; D: >0.4—excellent).

3. Item-total correlation was calculated for each item.
This is the Pearsonian correlation coefficient of each

28

individual test item with the total of scores on all oth-
er items, ranging from —1.00 to +1.00. Higher values
indicate that items are well correlated with the total
score. Items with an item-total correlation <0.2 have
been identified as candidates for removal.

Phase Il

After removing worse performing items at previous
outcomes, we evaluated reliability, presence of floor and
ceiling effects and construct validity of the final version of
CareKoMS. Reliability was assessed through estimation of
internal consistency, using the Kuder-Richardson-20 coef-
ficient for dichotomously scored items, with values above
0.70 considered as acceptable.” Floor and ceiling effects
were explored by examining the frequency of highest and
lowest possible scores in both subscales. Floor and ceiling
effects were considered present if >15% of participants
achieved either the lowest or highest scores.” Construct
validity was analysed using known groups technique.

Recruitment, data collection and measures

Caregivers were recruited through pwMS in the caseload
of psychologists who participate in the AISM promoted
network ‘Rete Psicologi’ (ie, Psychologists Network) that
includes professionals with expertise on MS. Caregivers
were identified by psychologists based whether they
would provide one or more of the following care tasks
as defined by Buchanan and colleagues®: personal care,
homemaking, assistance with daily activities, mobility, and
leisure activities.

Caregivers were invited to take part in the study in
person or by telephone if necessary, from May 2021 to
December 2021.

The project was approved by the local Ethics Committee
of Azienda Ospedaliera ‘San Martino’ (protocol name:
Competence in MS Caregivers; number 400/2019) and
all caregivers signed an informed consent form prior to
their inclusion in the study.

All caregivers completed the self-administered Care-
KoMS and filled a sociodemographic form including
information such as sex, age and education level. Care
recipient’s disease duration and disability level according
to the self-Expanded Disability Status Scale® (self-EDSS)
were also collected. At the end of administration session,
psychologists checked that CareKoMS, caregivers’ and
care recipients’ forms were entirely fulfilled by each
participant to prevent missing data.

Data analysis
To establish the initial psychometric properties of the
questionnaire, the minimum sample size has been esti-
mated based on five participants per item.” As the
number of preliminary version is 32, a minimum of 160
participants has been required to complete the question-
naire initially (T0).

Descriptive statistics were used to summarise socio-
demographic information such as sex, age and educa-
tion level and single items. Items were recoded into a
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Table 1 CareKoMS scale and items properties

Items D P (%) Item-total correlation KR-20* Topic

ltems included in the final scale
CareKoMS 4 0.24 46 0.25 0.76 Aetiopathogenesis
CareKoMS 5 0.35 29 0.21 0.75 Epidemiology
CareKoMS 7 0.44 81 0.38 0.73 Epidemiology
CareKoMS 10 0.56 42 0.32 0.74 Disease course
CareKoMS 11 0.57 46 0.36 0.73 Disease course
CareKoMS 12 0.54 68 0.37 0.73 Disease course
CareKoMS 13 0.56 48 0.31 0.74 Disease course
CareKoMS 14 0.46 66 0.33 0.74 Disease course
CareKoMS 15 0.43 70 0.29 0.74 Disease course
CareKoMS 16 0.48 78 0.38 0.73 Symptoms
CareKoMS 17 0.41 74 0.25 0.74 Symptoms
CareKoMS 19 0.52 75 0.41 0.73 Symptoms
CareKoMS 20 0.35 87 0.39 0.73 Symptoms
CareKoMS 25 0.54 62 0.34 0.73 Treatment
CareKoMS 26 0.20 90 0.20 0.74 Treatment
CareKoMS 27 0.43 68 0.26 0.74 Symptoms
CareKoMS 28 0.30 82 0.27 0.74 Symptoms
CareKoMS 29 0.33 86 0.34 0.74 Symptoms
CareKoMS 30 0.39 74 0.29 0.74 Treatment
CareKoMS 31 0.43 52 0.24 0.74 Symptoms
CareKoMS 32 0.44 48 0.24 0.74 Symptoms

Items removed from the final scale
CareKoMS 1 0.11 96 0.22 0.75 Aetiopathogenesis
CareKoMS 2 0.28 92 0.08 0.74 Aetiopathogenesis
CareKoMS 3 0.19 88 0.11 0.75 Aetiopathogenesis
CareKoMS 6 0.28 70 0.17 0.75 Epidemiology
CareKoMS 8 0.17 44 0.08 0.76 Diagnosis
CareKoMS 9 0.11 95 0.16 0.75 Diagnosis
CareKoMS 18 0.19 82 0.14 0.75 Symptoms
CareKoMS 21 0.07 920 0.06 0.75 Symptoms
CareKoMS 22 0.30 72 0.13 0.75 Treatment
CareKoMS 23 0.06 97 0.16 0.75 Treatment
CareKoMS 24 0.26 86 0.17 0.74 Treatment

*Corrected internal consistency calculated using Kuder-Richardson-20 coefficient obtained removing one item in turn.
CareKoMS, Caregivers’ Knowledge of Multiple Sclerosis; D, discrimination index; KR-20, Kuder-Richardson-20 coefficient; P, item difficulty.

dichotomous variable (correct-not correct). The ‘I do
not know’ option was recoded as ‘not correct’. Instru-
ment total score was obtained by summing each correct
answer. The independent non-parametric test (Wilcoxon
or Kruskal-Wallis test) was used to compare the knowl-
edge scores between the predefined groups (known
groups technique). In particular, associations between
CareKoMS and caregivers’ characteristics as sex, age
class codified as <60 and =60 years (median sample aged)
and educational level were assessed. Care recipients’

self-EDSS scores were stratified in three levels: mild (self-
EDSS 0-3), moderate (self-EDSS 4-6.5) and severe (self-
EDSS >7) disability and disease duration codified as <23
and > 23 years (median sample illness duration). Data
were analysed using the STATA Statistical Software V.15
(StataCorp LP, College Station, Texas, USA).

RESULTS
Two-hundred caregivers (female: 49%) participated in
the study; they had a median age of 60 years (IQR: 51-68
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Figure 1 Distribution of MS caregivers’ answers to each
CareKoMS questionnaire item. Percentage of correct
responses provided by caregivers of pwMS to each item
is represented in light grey scale colour, while incorrect
responses are in dark grey colour. CareKoMS, Caregivers’
Knowledge of Multiple Sclerosis.

years) and a medium-high educational level (36.5%
primary school and 63.5% high school/university). No
missing data were found.

Psychometric evaluation of the 32-item CareKoMS

Results from the psychometric analysis are presented
in table 1. P ranged between 29% and 97%, average
percentage was 71%. None of the questions had p<10%,
while four items had p>90%.

Overall, D ranged from 0.06 to 0.57, mean was 0.34 (+
0.15). None of the items had a negative D and seven items
had D<0.20.

Besides, 10 items had an item-total correlation <0.20.
Finally, overall Kuder-Richardson-20 value was 0.75, and
values obtained excluding each item in turn ranged from
0.73 to 0.76 (see table 1).

This resulted in the final version of 21-item CareKoMS.

Psychometric evaluation of the final 21-item CareKoMS

The mean score of the 21-item CareKoMS was 13.7 (SD:
3.7; median: 14; IQR: 11-16), no ceiling or floor effects
were registered. Score distribution was skewed, and
the normality assumption rejected (p=0.042). Kuder-
Richardson-20 coefficient was 0.74, indicating good

25
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internal consistency. Figure 1 shows the percentages of
the correct and incorrect answers provided by the partic-
ipants in each item (final 2l-item CareKoMS and its
English translation are presented in online supplemental
material 1).

Known groups technique to test construct validity
indicates that group scores of the caregivers with a high
educational level were significantly higher than those
of the caregivers with lower educational level (p=0.005)
(see figure 2A), while age class (p=0.818) (figure 2B) and
sex (p=0.422) (figure 2C) were not associated with Care-
KoMS total score. By analysing the characteristics of care
recipients, we observed that caregivers who took care of
pwMS with longer disease duration showed higher Care-
KoMS total scores than ones who took care of pwMS with
shorter disease duration (p=0.007) (figure 3A), while
no difference was observed for disability level (p=0.060)
(figure 3B). All procedures necessary to replicate these
analyses are available via request to the corresponding
author of the present study.

DISCUSSION

Information needs about MS are crucial for those who
provide care and support. In this context, it is essential
to obtain a reliable assessment of caregivers’ knowledge.
Therefore, we developed the CareKoMS questionnaire, a
self-assessed instrument to investigate disease knowledge
among caregivers of pwMS.

As far as we know, this is the first study to validate a
tool to measure knowledge of MS in caregivers of pwMS.
Psychometric evaluation indicates that the 21-item Care-
KoMS questionnaire was good with no ceiling or floor
effects registered. Internal consistency was satisfactory
and acceptable as indicated by the mean value of 0.74 of
Kuder-Richardson-20.

Four items, related to symptoms (items 20, 28, 29)
and treatment (item 26), were answered correctly by the
majority of caregivers as indicated by item difficulty index
(p>85%). In line with literature, basic symptoms and
typical course of the disease are generally well known,
so it is not surprising that, as disease progresses adding
burden to pwMS, caregivers were aware of the most

25
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_

CareKoMS score
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.
p=0422

Primary school High school/University <60y

>=60 y Female Male

Figure 2 Known groups technique to compare CareKoMS scores between educational level, age and sex. Box-plot graphs
show associations between CareKoMS scores (vertical axis) and caregivers’ characteristics as educational level (panel A), age
(panel B) and sex (panel C) (horizontal axis). Dots represent outliers. CareKoMS, Caregivers’ Knowledge of Multiple Sclerosis.
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EDSS 0.0-3.5 EDSS 4.0-6.5 EDSS >=7.0

Figure 3 Known groups technique to compare CareKoMS scores between disease duration and self-EDSS. Box-plot graphs
show associations between CareKoMS scores (vertical axis) and disease-related characteristics of the care recipient as disease
duration (panel A) and self-EDSS (panel B) (horizontal axis). Dots represent outliers. CareKoMS, Caregivers’ Knowledge of
Multiple Sclerosis; self-EDSS, self-Expanded Disability Status Scale.

common symptoms (items 20, 28, 29) and aids for pwMS
(eg, a cane, walker, straps, magnifying glasses) (item 26).

Interestingly, caregivers’ educational level was positively
associated with MS knowledge. This is in line with a study
by Iyer et al,”> who found that lower education in care-
givers of people with epilepsy led to higher risk of inade-
quate factual knowledge. This could be explained by the
‘knowledge-gap hypothesis’ which points to the faster
acquisition of knowledge by people of higher compared
with people of lower educational level when information
is given to any social system thereby increasing the knowl-
edge gap between them.” The fact that individuals with
higher levels of education scored better on care under-
standing was also confirmed by Jorge et al”” and Eshbaugh
and Stratton™ who investigated knowledge of caregivers
of people with Alzheimer disease. Interestingly, a positive
association between education and disease knowledge
has been reported in pwMS as well as with other chronic
conditions as diabetes and rheumatoid arthritis."® %" **

Furthermore, we found an association between MS
knowledge and disease duration of care recipient,
suggesting that longer disease duration would give the
caregiver more time to learn about the disease. However,
previous studies report contradictory results about the
relationship between disease knowledge and disease dura-
tion in patients. Barlow and colleagues (1999) found that
people with longer experience of rheumatoid arthritis
had similar levels of knowledge compared with those
with a shorter disease duration.” However, it is generally
believed that people in the early stages of their disease
feel that they are given more information than they can
cope with.* For instance, patients with diabetic retinop-
athy with a disease duration of 5 years or more showed
a better knowledge compared with individuals with a
recent diagnosis.* It is reasonable to speculate that care-
givers could accrue enough knowledge to provide care
from experience as the disease of their relative progresses
over time.

Following Giordano and colleagues (2010), test-retest
reliability of the CareKoMS was not assessed since a

questionnaire about caregivers’ knowledge of MS is not
expected or required to be stable over time. Indeed,
assessing test-retest reliability could lead to the risk of
observing an increase in knowledge as a result of repeated
exposure to the same questionnaire contents.'®

Strengths and limitations

One possible limitation is that CareKoMS does notinclude
some topics such as the genetic risk, use of supplements
and daily variability of symptoms. Furthermore, only one
item (item 12) investigated knowledge about cognitive
difficulties, such as language problems. Since caregiver
burden has been shown to be predicted by care recipi-
ent’s working memory, information processing speed,
executive functioning and verbal ﬂuency,9 having proper
knowledge about cognitive deficits could be helpful for
caregivers in dealing with the cognitive consequences
of MS and thus may therefore be particularly beneficial
in reducing burden. However, it is therefore important
to acknowledge that, although the CareKoMS is not a
comprehensive assessment scale, it does offer a general
view of a caregiver’s knowledge of MS. One strength of
the instrument is represented by the direct engagement
of MS caregivers and multidisciplinary expert panel
through an iterative approach from the earlier stages of
CareKoMS design and development.

CONGCLUSION

Having adequate MS-related information may help care-
givers to assume their caregiving role, gain awareness
about aspects of MS that they were previously unaware
of and adopt proper decisions about one’s own health.
Furthermore, investigating MS knowledge is important
for planning effective educational strategies to reduce
burden and leverage positive adaptations in MS care-
givers. Thus, CareKoMS may play a valuable role in
identifying when and where caregivers need tailored
interventions. In this view, both AISM and FISM actively
protect the collective interest of pwMS, their caregivers

6
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2
3 Caregivers’ Knowledge of Multiple Sclerosis (CareKoMS)
4 Questo questionario intende indagare la tua conoscenza della Sclerosi Multipla (SM). Ti chiediamo
5 dileggere con attenzione ciascuna affermazione e di indicare con una crocetta la risposta che ritieni
6  corretta. Indica una sola risposta per ogni affermazione.
7
8 1.1l fumo ¢ un fattore di rischio per lo sviluppo e la progressione della malattia:
9 O vero
10 o falso
11 0 non so
12
13 2. La probabilita che un familiare di una persona con SM si ammali &:
14 0 la stessa della persona che non ha familiari con la malattia
15 0 piu alta rispetto alla persona che non ha familiari con la malattia, ma questo aumento della
16  probabilita ¢ minimo (inferiore al 5%)
17 0 molto piu alta rispetto alla persona che non ha familiari con la malattia (superiore al 30%)
18 0 non so
19
20 3. Sistima che la SM colpisca:
21 O siauomini che donne in egual numero
22 poltre il doppio delle donne rispetto agli uomini
23 o oltre il doppio degli uomini rispetto alle donne
24 0 non so
25
26 4. La SM comporta sempre disabilita grave nel tempo:
27 Overo
28 o falso
29 O nonso
30
31 5. La SM ¢ una malattia che riduce significativamente ’aspettativa di vita:
32 O vero
33 ofalso
34 0 non so
35
36 6. Una ricaduta (attacco, pousse, esacerbazione) della SM é:
37 O la comparsa di nuovi sintomi o il peggioramento di sintomi presenti per una durata di (almeno) 24
38  ore, in assenza di febbre o infezioni
39 0 la comparsa di nuovi sintomi o il peggioramento di sintomi presenti da pochi minuti a qualche ora
40 O la comparsa di nuovi sintomi o il peggioramento di sintomi, in presenza di febbre
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41 O non So
42
43  7.La SM a decorso “recidivante-remittente” (o a “ricadute”) si caratterizza per:
44 o comparsa lenta e progressiva di disabilita seguita, dopo mesi o anni, da attacchi
45 o presenza di attacchi che si ripetono con frequenza variabile nel tempo
46 O la fase in cui la persona ¢ piu a rischio di cadere
47  Onon so
48
49 8. La SM secondariamente progressiva (SP):
50 O ¢ I’evoluzione della forma recidivante-remittente, caratterizzata da un peggioramento progressivo
51 e persistente dei sintomi anche in assenza di ricadute
52 0 ¢ I’evoluzione della forma primariamente progressiva
53 o non ¢ una forma di sclerosi multipla
54 O non so
55
56 9. La SM incide direttamente sulla fertilita di uomini e donne, complicando la possibilita di
57 avere figli:
58 O vero
59 o falso
60 O non so
61
62  10. La disfagia e un sintomo della SM che riguarda:
63 0 difficolta a deglutire
64 0o difficolta a digerire
65 0O difficolta a parlare
66 O nonso
67
68  11. I disturbi urinari:
69 O possono essere gestiti sia con trattamento farmacologico che riabilitativo
70 O possono essere gestiti solo con farmaci sintomatici
71 0O non possono essere trattati
72 O non So
73
74 12. 1 disturbi del linguaggio riguardano:
75 o difetti di pronuncia dovuti alla mancanza di coordinazione della lingua e della muscolatura orale e
76  facciale
77  ouna difficolta di comprensione linguistica
78 O non sono un sintomo della sclerosi multipla
79 O nonso
80
81  13. Gli spasmi, contrazione improvvisa e involontaria di un muscolo, sono molto frequenti nelle
82  persone con SM:
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83
84
85
86
87
88

89

90
91
92
93
94
95
96

97
98
99
100
101
102
103

104
105
106
107
108

109
110
111
112
113
114
115
116
117
118
119
120
121

122
123
124
125
126

o possono rendere difficoltosi i movimenti a causa della rigidita dei muscoli e si associano spesso a
dolore e debolezza muscolare

O interessano, nella maggior parte dei casi, le braccia e non sono associati a dolore o stanchezza
muscolare

0 sono poco frequenti nelle persone con SM

O non so

14. La terapia occupazionale ha lo scopo di:

o rendere la persona con SM piu autonoma nelle varie attivita di vita quotidiana (ad esempio cucinare,
vestirsi, lavarsi, scrivere, mangiare, passare da una sedia al WC, passare dal letto ad una sedia, ecc.)
O trovare un lavoro per la persona con disabilita

O aiutare la persona a trovare nuovi hobby per occupare il suo tempo

O non so

15. Gli ausili consigliati alle persone con SM (ad esempio bastone, deambulatore, chiusure a
velcro, lenti di ingrandimento, ecc.):

o rendono piu sicure e meno faticose le attivita della vita quotidiana

O comportano una perdita graduale di autonomia

0 sono irreversibili (una volta usati non ¢ piu possibile farne a meno)

O non so

16. La SM puo avere un impatto sulle funzioni sessuali:
O vero

o falso

O non so

17. Per fatica da SM si intende:

O un’opprimente sensazione di spossatezza in assenza di uno sforzo correlabile, indipendentemente
dall’eta o dalla gravita della malattia

O la stanchezza legata ad uno sforzo fisico o mentale

O la stanchezza al risveglio la mattina dopo non aver dormito bene

O non so

18. La spasticita e un sintomo della SM che comporta:
o irrigidimento e debolezza muscolare

0 mancanza di sensibilita dei muscoli

o allungamento dei muscoli

O non so

19. L’attivita sportiva, se supervisionata da personale qualificato, ¢ in grado di alleviare in
modo significativo i sintomi della patologia ed ¢ consigliata indipendentemente dal livello di
disabilita:

0 vero

o falso

Podda J, et al. BMJ Open 2023; 13:e071657. doi: 10.1136/bmjopen-2023-071657



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

127 0 non so
128

129  20. I disturbi intestinali legati alla SM:

130 O comportano solo stitichezza

131 0O sono sempre associati a disturbi urinari

132 o comportano stitichezza e/o incontinenza fecale
133 O non So

134

135  21. Episodi di pianto e riso incontrollabili:

136 0O sono sintomi neurologici che possono essere presenti in alcune persone con SM
137 O sono sintomi neurologici ma mai presenti in persone con SM

138 O sono sintomi neurologici molto comuni nella SM

139 O nonso

140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

160
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161  Caregivers’ Knowledge of Multiple Sclerosis (CareKoMS)
162  This questionnaire assesses your knowledge of Multiple Sclerosis (MS). Please read each statement
163  and tick the square that corresponds to the answer you consider correct. Please tick only one answer
164  for each statement.
165
166 1. Smoking is a risk factor for disease progression:
167 O true
168 o false
169 o don’t know
170
171 2. The probability to get MS in people who are related to someone with MS:
172 0O is the same than global population
173 o is higher with respect to people who have not relatives with MS (less than 5%)
174 o is extremely higher with respect to people who have not relatives with MS (more than 30%)
175 odon’t know
176
177 3. MS mostly occurs in:
178 0 women and men about equally
179 o women about twice as often as men
180 O men about twice as often as women
181 odon’t know
182
183 4. MS always leads to a severe disability as the disease progresses:
184 0O true
185 o false
186 O don’t know
187
188 5. MS significantly decreases life expectancy:
189 O true
190 o false
191 o don’t know
192
193 6. A relapse (flare-up or exacerbation) is:
194 0 where symptoms suddenly appear or become significantly worse lasting for at least 24 hours, in
195  absence of fever
196 O where symptoms suddenly appear or become significantly worse lasting for a short period of time
197  (few minutes or at least few hours)
198 o where symptoms suddenly appear or become significantly worse with fever
199 odon’t know
200
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201 7. Relapsing-remitting MS is defined by:
202 o slow and progressive increase in disability followed, after months or years, by relapses
203 o repeated attacks (relapses) at more or less frequent intervals
204 O the stage in which people with MS is at risk of falls
205 o don’t know
206
207 8. Secondary progressive MS:
208 O is the stage of MS which comes after relapsing-remitting MS, when disability gets steadily worse
209  butin absence of relapses
210 o follows primary progressive MS
211 o is not a MS disease course
212 odon’t know
213
214 9. MS negatively impacts on both women and men fertility decreasing the possibility of having
215  children:
216 O true
217 o false
218 o don’t know
219
220  10. Dysphagia involves:
221 o swallowing difficulty
222 o digest difficulty
223 o speech difficulty
224 o don’t know
225
226 11. Urinary difficulties:
227 0O can be treated both with drugs and rehabilitation
228 O can be treated only with symptomatic drugs
229 O cannot be treated
230 o don’t know
231
232 12. Speech disorders are:
233 O inconsistent production of speech sounds due to abnormal coordination of tongue and oral-facial
234  muscles
235 o difficulties in language comprehension
236 O not typical MS symptoms
237 o don’t know
238
239  13. Spasms, uncontrolled and involuntary muscle movements:
240 o can make difficult to perform movements due to muscle stiffness and are often associated with pain
241  and fatigue
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242 o affect mostly upper limb and are not associated with pain and fatigue
243 0 are less frequent in people with MS
244 o don’t know
245
246 14. Occupational therapy aims to:
247 0 make people with MS autonomous in daily living activities (e.g., cooking, dressing, bathing,
248  writing, feeding, transferring from a seat to a WC, transferring from a bed to a chair)
249 o find a job for a people with disability
250 O help people with disability to find hobbies and leisure activities
251 o don’t know
252
253 15. Aids for people with MS (e.g., a cane, walker, straps, and magnifying glasses):
254 o improve safety and reduce fatigue while performing daily living tasks
255 0O gradually decrease one individual’s autonomy
256 O are irreversible
257 o don’t know
258
259  16. MS can affect sexual function:
260 O true
261 O false
262 O don’t know
263
264  17. MS-related fatigue:
265 oOis an intense lassitude feeling in absence of a clear motor effort, independently from age and disease
266  severity
267 0O is related to a motor or mental effort
268 O occur early in the morning after a unrestful night’s sleep
269 0O don’t know
270
271  18. Spasticity means:
272 0O an increase in muscle stiffness and weakness
273 O an absence of muscle sensitivity
274 0O a muscle stretching
275 O don’t know
276
277  19. Physical activity, while supervisioned by a professional, allows to alleviate MS symptoms
278  and is highly recommended independently from disability level
279 O true
280 o false
281 o don’t know

Podda J, et al. BMJ Open 2023; 13:e071657. doi: 10.1136/bmjopen-2023-071657



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

282

283  20. Intestinal symptoms in MS involve:
284 O only constipation

285 0O are always associate with urinary disorders
286 O constipation and/or fecal incontinence

287 o don’t know

288

289  21. Uncontrolled cry and laughs episodes are:

290 o neurological symptoms that can be present in some people with MS
291 o neurological symptoms that cannot be present in people with MS
292 0O common neurological symptoms in MS

293 o don’t know
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