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Abstract  

Background 

Patients with a chronic illness, such as multiple sclerosis (MS), and their natural caregivers 

have a specific experience of healthcare and health services. These experiences need to be 

assessed to evaluate the quality of care. 

Objective 

Develop a French-language questionnaire to evaluate the quality of care as experienced by 

MS patients and their natural caregivers.  

Methods 

Eligible patients had been diagnosed with MS according to the McDonald criteria. Eligible 

caregivers were individuals designated by the patients. The MusiCare questionnaire was 

developed in two standard phases: 1) item generation, based on interviews with patients 

and caregivers, and 2) validation, consisting of validity, reliability, external validity, 

reproducibility, and responsiveness measures.  

Results 

In total, 1,088 patients (n = 660) and caregivers (n =4 88) were recruited. The initial 64-item 

version of MusiCare was administered to a random subsample (n = 748). The validation 

process generated a 35-item questionnaire. Internal consistency and scalability were 

satisfactory. Testing of the external validity revealed expected associations between 

MusiCare scores and sociodemographic and clinical data. The questionnaire showed good 

reproducibility and responsiveness. 

Conclusion 

The availability of a reliable and validated French-language self-report questionnaire 

probing the experience of the quality of care for MS will allow the feedback of patients and 

caregivers to be incorporated into a continuous healthcare quality-improvement strategy. 
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Introduction 

Evaluating the quality of care for patients with multiple sclerosis (MS) is a major challenge. 

Patient-reported experience measures have gained increasing attention over the past 30 

years, as they make an important contribution to the assessment and improvement of 

healthcare quality for ill populations1,2. Patients with chronic illness and their relatives have 

extensive and specific experience with healthcare and the health service. These unique 

experiences must be considered alongside other forms of quality-of-care assessment3
. This 

patient-centred approach initially involved the use of satisfaction surveys, mainly during 

hospital stays4. However, apart from questions focusing on the reliability and validity of 

existing tools, the impact of survey findings on healthcare quality in hospitals has remained 

modest, irrespective of the country concerned5,6. Thus, research has focused on assessing 

the patient experience of healthcare7,8,9
. Several studies have shown an association between 

assessment of the patient experience and improvements in the quality of provided 

healthcare10. Tools have been developed to assess the experience of healthcare 

management by patients with chronic diseases11. However, authors recommend developing 

tools that are adapted to particular diseases and healthcare systems12. The free choice of 

healthcare, universal healthcare insurance, and the existence of both private and public 

hospitals are specific to European countries and lead to differences in patient experiences13. 

No tool is currently available to evaluate the experience of patients living with MS 

throughout all the stages of the disease14. Furthermore, given the consequences of MS, 

natural caregivers should also be involved in this process15. We thus aimed to develop a 

French-language self-report questionnaire to assess the experience of both patients and 

caregivers of quality of care in MS, in accordance with psychometric standards.  

Methods 

The project received approval from the ethical committee of the CPP de Rennes Ouest V on 

November 9, 2010 (N° 10/36-778) and has been registered on clinical trials.gov 

(NCT02388334). 

Procedure 

The questionnaire was developed in two phases between 2015 and 2018: item generation 

(Phase 1) and validation (Phase 2)16. Each phase was supervised by a steering committee A
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consisting of neurologists, rehabilitation specialists, psychologists, epidemiologists, and 

public-health experts.  

Patients 

The eligibility criteria for enrolled patients were to be 1) aged 18 years or older, 2) 

diagnosed with any form of definitive MS according to the McDonald criteria, excluding 

clinically isolated syndrome, and 3) fluent in the French language. For caregivers, the criteria 

were to be 1) aged 18 years or older, 2) designated by the patient as a natural caregiver (i.e. 

noninstitutional relative/person most closely involved in the decisions linked to the disease), 

3) fluent in the French language, and 4) free from MS. All patients and caregivers gave their

written informed consent. 

Questionnaire development 

Item generation 

Face-to-face semi structured interviews (25 patients and 72 caregivers) and focus groups (34 

patients) to define the various domains related to the concept of the experience of MS care 

management were conducted between March 2015 and May 2016 by two trained 

interviewers/moderators (KC and MEC). The participants were recorded. Eligible patients 

and their caregivers, identified according to sex and MS subtype, were recruited via 

integrated MS healthcare networks in five regions (Alsace, Auvergne, Bretagne, Provence-

Alpes-Côte d’Azur, Pays de Loire) of France. After participants had given their consent, they 

attended an interview in a nonmedical venue (generally the offices of patient organizations). 

These interviews served to determine the wording of the items and the range of response 

options. They continued until no more new ideas emerged16. The content of the 

questionnaire was derived from a textual analysis of all the interviews, combining manual 

and computerized approaches (Alceste software). All the details of the qualitative study are 

provided in the supplementary files. Two versions of a first set of 76 items were built from 

themes and subthemes found to be common to patients and caregivers. These items 

questioned patients about their personal experience of care management and caregivers 

about their personal experience of the patients’ care management. Items were rated on a 

four-point Likert scale worded in two different ways: Totally agree / Better than expected; 

Rather agree / As expected; Rather disagree / A little less than expected; Totally disagree / 

Really less than expected. A fifth response was possible: Not applicable. We chose a 12-
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month timeframe, given the progression profile of the disease and the mean number of 

patient contacts with healthcare professionals in the context of care in MS. In total, 14 

patients and 15 caregivers underwent a cognitive debriefing. They were asked to comment 

on any aspects of the questionnaire (i.e., content, wording, or response choices) they felt 

were irrelevant or could be improved. Items that were ambiguous, misunderstood, or rarely 

answered were removed or reworded, leading to a 64-item version. 

Validation of MusiCare 

The recruitment of patients and caregivers for the validation phase took place i) during MS-

dedicated events organized by the regional integrated MS healthcare networks or by MS 

patient organizations, ii) through advertising, using the patient mailing lists of MS regional 

networks, or iii) through advertisements placed in consulting neurologists’ offices. After 

consenting to participate, they received the questionnaire either though a link for online 

completion or by mail. Participants were included from July 5, 2017 to November 9, 2018. In 

addition to responses to the MusiCare questionnaire, the following data were collected: 

sociodemographic data, clinical data, quality of life, coping strategies, and level of 

disability17,18,19. Experiences of MS, fatigue, depression, and anxiety (i) since the beginning of 

the disease and (ii) at the current time were rated using visual analogue scales. 

Final structure 

We randomly selected two thirds (n = 748) of the whole sample (N = 1088), respecting the 

patient-caregiver ratio. The item-reduction process was based on the results of statistical 

analyses and the expertise of the steering committee. Descriptive statistics were calculated 

to examine the distribution of responses for each item. Items with the following 

characteristics were removed: high rate of missing data and/or not applicable (< 25%), low 

index of discrimination (< 0.70), and high interitem correlation (> 0.80). Items were also 

deleted after examination of the item structure of the questionnaire using principal 

component analysis and Cronbach’s alpha coefficient. Construct validity (factorial structure) 

was assessed with a random subsample, using principal component factor analysis with 

varimax rotation to determine the final structure and number of independent dimensions. A 

final five-factor structure with 35 items was chosen. 

Stability of the final structure  A
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The stability of the five-factor structure was assessed on the patient subsample (n = 660), 

the caregiver subsample (n = 428), and the whole sample (N = 1,088).  

Psychometric testing  

Internal consistency and external validity were calculated for the random subsample of 748 

individuals and the whole sample of 1,088 individuals. 

Reproducibility and responsiveness 

Reproducibility (ability to produce the same results in the absence of a meaningful change) 

and responsiveness (ability to detect a meaningful change) were assessed. To test 

reproducibility, 35 randomly-chosen patients and 35 randomly-chosen caregivers received a 

second assessment 4 weeks ± 7 days after the first assessment (to minimize the likelihood of 

changes in the patients’ clinical status, while allowing sufficient time to elapse between the 

test and retest to prevent patients from recalling their answers). Patients, as well as their 

caregivers, were excluded if they experienced a change in health status related to MS 

between the two assessments. The reproducibility analysis was finally performed for 31 

patients and 15 caregivers. To test responsiveness, we performed a second assessment of 

100 randomly-chosen patients 6 ± 1 months after the first assessment (to maximize the 

likelihood of changes in the patients’ clinical status). Among the 88 patients who returned 

their questionnaire, two groups were identified: those without a change in health status and 

those with a change in health status. A change in health status since the first assessment 

was defined as a new relapse, initiation or ending of disease-modifying drugs, or disability 

progression (evolution to a secondary progressive form). 

Statistical analysis 

Validation of the MusiCare questionnaire included construct validity, reliability, external 

validity, reproducibility, and responsiveness. Construct validity was assessed using principal 

component factor analysis with varimax rotation16. Eigenvalues ≥ 1 were retained. Items 

were included in the dimensions if they had loadings > 0.4. If an item loaded on several 

factors, it was included in the factor that had the closest conceptual relationship. 

Confirmatory factor analysis was performed using the LISREL model. The following 

indicators were required: the root mean square error of approximation (RMSEA) was 

considered acceptable if < 0.08 and the comparative fit index (CFI) if > 0.9. Internal A
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consistency of the items was assessed by correlating each item with its dimension 

(corrected for overlap) using Pearson’s correlation coefficient (r = 0.4), recommended for 

testing item internal consistency20. The validity of the discriminative capacity of the items 

was assessed by determining the extent to which items correlated more highly with the 

dimensions they were hypothesized to represent than with the others21. For each 

dimension, the reliability of internal consistency was assessed using McDonald’s omega 

coefficient (coefficient ≥ 0.7 expected for each scale. The uni-dimensionality of each 

dimension was assessed by Rasch analysis. The goodness-of-fit statistics (INFIT, ranging 

between 0.7 and 1.3) ensured that all items of the scale measured the same concept. We 

found floor and ceiling effects when we assessed the homogeneous distribution of 

responses. Inter-dimension correlations were examined using Pearson’s r and polychoric 

correlations.  

To explore external validity, relationships between the following dimensions were assessed 

using Pearson’s r: dimensions of MusiCare and experience of MS, fatigue, depression, and 

anxiety ratings and disability and quality of life scores. The validity of the discriminative 

capacity was determined by assessing the associations between the MusiCare scores and 

sociodemographic and clinical features (sex, marital status, education level, MS subtype, MS 

treatment, age, and duration of the disease). 

Reproducibility was tested by assessing test–retest reliability using intraclass correlation 

coefficients (ICC) between the two successive assessments in stable individuals (i.e. no 

health changes in patients); a minimum of 25 observations was necessary to detect ICCs > 

0.85 (90% confidence interval with a width of 0.20). Responsiveness was measured in terms 

of effect size (ES, i.e. mean change in MusiCare scores between the first and second 

assessments divided by the standard deviation of the baseline score); a minimum of 90 

observations allows detection of a minimal effect size of 0.30 (significance level at 0.05 

using a two-sided paired t-test). An ES of 0.2, 0.5, and 0.8 were considered to be small, 

moderate, and large, respectively22.  

Data analyses were performed using SPSS 20.0, MAP-R, and WINSTEP software. A
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Results 

Only the results of the final psychometric validation phase of the MusiCare questionnaire 

are reported here. 

Sample characteristics 

Among the 1,379 individuals (830 patients and 549 caregivers) who provided their contact 

details, 660 patients with MS (79.5%) and 428 caregivers (77.9%) were included. 

Nonparticipants did not differ significantly from participants for either sex or duration of the 

disease. 

Scoring 

For each individual, we calculated dimension scores if they had responded to at least half of 

the contributing items. All dimension scores were linearly transformed and standardized 

using a scale ranging from 0 (lowest experience) to 100 (highest experience).  

Validity 

The total sample for the validation phase consisted of 1,036 participants (95.2%), excluding 

participants whose questionnaires had more than 30% missing data, in accordance with the 

steering committee’s decision. The characteristics of the patients and caregivers in the study 

sample are presented in Table 1.  

Construct validity and internal structural validity 

We discarded 29 of the 64 initial items on account of at least one of the following situations: 

low response rate, low discrimination index, and high interitem correlation. Based on the 

random subsample of 748 observations, the 35-item structure of the MusiCare was 

confirmed by principal component factor analysis, which identified a five-factor structure 

accounting for 63% of the total variance. This model showed a good fit and all the indices 

yielded by the confirmatory LISREL model were satisfactory (RMSEA = 0.091; 90% CI [0.089, 

0.094], CFI = 0.944). The stability of the five-factor structure was tested on the patient 

subsample, the caregiver subsample, and the whole sample. The dimensions were named 

according to their contributing items: information about the disease (11 items), information 

about treatments/medical investigations (8), relationships with healthcare teams (8), 

healthcare access (5), and reception conditions in care centres (4). The structures are A
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described in supplementary Table 1. The 35 items are detailed in supplementary Table 2. 

Internal consistency was satisfactory for all dimensions for both the random subsample and 

the whole sample. Each item achieved the 0.40 standard for item internal consistency, 

except for one healthcare access domain. The correlation of each contributing item with its 

dimension was higher than its correlations with the other dimensions (item discriminant 

validity), except for healthcare access. McDonald’s omega coefficients ranged from 0.71 to 

0.93, indicating satisfactory internal consistency. Overall scalability was satisfactory: few 

items showed an infit statistic outside the acceptable range. The characteristics of the item 

and dimension scales (random subsample and whole sample) of MusiCare are summarized 

in Table 2. Inter-dimension correlation coefficients ranged from 0.28 to 0.70 (all p < 0.001). 

The scores of patients and caregivers are presented in Figure 1. 

External validity 

As expected, the MusiCare scores for both patients and caregivers correlated with the 

ratings of experience of fatigue, mood disorders, anxiety status, disability, quality of life, and 

caregiver burden. The details are provided in Table 3. 

For the patients, there were no statistical associations between experience of MS care and 

sex or MS subtype. Older patients reported a more positive experience than younger 

patients for some dimensions. For the caregivers, men reported a more positive experience 

than women, as did caregivers who stated that they were not the sole caregiver. Being in a 

couple and having a higher education level were associated with a better experience for 

several dimensions, both for patients and caregivers. Details are provided in Table 4. 

Reproducibility and responsiveness 

Reproducibility was satisfactory for both patients (n = 31) and caregivers (n = 15), with ICCs 

ranging from 0.60 to 0.98. Concerning responsiveness, among the patients whose health 

status deteriorated (n = 12), the ES ranged from -0.36 to -0.55, except for the relationships 

with healthcare teams (-0.06). All the ESs were low for stable patients (n = 62) and higher for 

patients with a worsening health status (n = 12). The details are reported in Table 5. A
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Discussion 

MusiCare is the first validated tool to have been designed specifically to assess the quality of 

MS care as perceived by patients and their caregivers. Patient and caregiver experience 

assessments are used to improve care management, compare services, facilitate choices to 

provide appropriate strategies, and evaluate the impact of implementing these strategies23. 

The results of the development and validation phases reported here show that the 

MusiCare questionnaire is also such an instrument.  

Identifying the components of the questionnaire, based on face-to-face interviews 

conducted with patients and caregivers, reinforced the validity of its content. This 

procedure ensured that the components of the experience of the quality of MS care 

management were identified based on relevant information provided by the individuals 

themselves24.  

MusiCare met all necessary psychometric standards. Its internal structure, supported by 

high internal consistency, confirmed that the experience of MS care quality is a 

multidimensional concept. A number of general instruments evaluating patient experience 

have been published over the past 15 years25,26. Most have measured patients’ experience 

of healthcare provided in hospitals, even though most of the care for patients with MS is 

carried out on an outpatient basis27. The Patient Assessment of Chronic Illness Care was 

developed to measure patient experience in the context of the chronic-care model in the 

United States but does not involve caregivers22. The only tool for caregivers is the measure 

of the experience of family caregivers looking after elderly patients with a high degree of 

dependency of Guilabert et al.28  

According to these instruments, the quality of information and communication between 

patients and healthcare professionals are the two most highly developed dimensions in 

terms of care and its organization, as well as in terms of treatments and medical 

investigations. MusiCare also emphasizes the need for information and communication 

between patients, their caregivers, and healthcare providers, as previously observed in 

French questionnaires probing satisfaction with hospital care29. Two other dimensions 

addressed by most of these instruments are confidence, support, and access to care, also 

included in MusiCare.  
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Our choice of a Likert scale with an even number of options was based on previous reports 

demonstrating that it is more informative and discriminative than either a yes/no form or an 

odd scale.  

Reproducibility and responsiveness, core psychometric properties of any measuring 

instrument, are rarely reported, as longitudinal data collection is required30. For patients, 

we were able to measure both of these aspects, showing satisfactory stability of MusiCare in 

the absence of a meaningful change in health status, and a satisfactory ability to detect a 

meaningful change in health status. For caregivers, we can only provide information about 

reproducibility based on a small number of individuals and have no information about 

responsiveness. More studies are therefore needed to complete this initial investigation, 

although the present findings demonstrate the relevance of the tool. 

External validity, explored as a function of sociodemographic, clinical, and psycho-

behavioural characteristics, generally confirmed our assumptions. The relationship with 

EDSS is lacking and should be explored in the future. As expected, fatigue, emotional status, 

and disability negatively influenced the experience of care quality. This information will 

allow specific actions to be targeted and implemented to improve patient management. 

Caregivers’ perceived burden was also associated with a poorer experience of care quality. 

This finding should confirm the need to pay more attention to caregivers as key actors in the 

provision of healthcare and key contributors to patients’ adherence to and acceptance of 

treatment31,32. Experience of care quality positively correlated with quality of life, 

confirming the importance of considering this factor when evaluating disease progression, 

treatment, and the management of care provided to patients with MS33.  

Our approach also had several limitations. First, fixed-length instruments have several 

drawbacks. The reduction in questions carries a risk of losing relevant information, 

potentially resulting in reduced measurement precision. Among the items in the initial set, 

some were clearly relevant to the experience of the quality of care. New approaches should 

be developed to avoid losing such information based on computerized adaptive testing34. 

This method proposes items drawn from an item bank that can collect the most information 

about a given individual, improving both precision and reducing the time necessary to 

complete the questionnaire35. Participation in the item generation and validation phases A
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was purely voluntary. It is thus possible that individuals living in isolation or those who are 

reluctant to seek help from the healthcare system did not take part. As a result, certain 

aspects that they experience may not have been considered.  

Conclusion 

MusiCare, a measure of perceived experience of the quality of care in MS, was generated 

from exclusive interviews with patients and their caregivers. The availability of a reliable and 

validated questionnaire will allow it to be factored into a continuous healthcare quality-

improvement strategy. 
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Table 1. Patients and caregivers characteristics 

Patients N=660 

N (%) MD° 

Sex Women 475 (73.4) 13 (2.0) 

Men 172 (26.6) 

Age (years) M±SD 

m [IQR] 

49.3±12.1 

50 [40-58] 

Marital status Couple 476 (73.7) 14 (2.1) 

Single 170 (26.3) 

Educational level <12 years 183 (28.0) 7 (1.1) 

>=12 years 470 (72.0) 

Children No 176 (26.8) 4 (0.6) 

Yes 480 (73.2) 

Professional status No-workers 323 (51.4) 31 (4.7) 

Part time worker 136 (21.6) 

Full time worker 170 (27.0) 

Living place Personal house 611 (95.0) 17 (2.6) 

Other place 32 (5.0) 

MS subtype Relapsing remitting 381 (65.5) 78 (11.8) 

Progressive 201 (34.5) 

Disease duration (years) M±SD 

m [IQR] 

15.5±10.3 

14 [7-22] 

MS treatment No 137 (21.2) 15 (2.3) A
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Yes 508 (78.8) 

Other chronic disease 220 (34.5) 22 (3.3) 

Specialized medical follow-up 630 (98.3) 19 (2.9) 

Caregivers N=428 

N (%) MD 

Sex Women 195 (46.3) 7 (1.6) 

Men 226 (53.7) 

Age (years) M±SD 

m [IQR] 

53.5±13.2 

55 [46-63] 

Marital status Couple 376 (89.5) 8 (1.9) 

Single 44 (10.5) 

Educational level <12 years 135 (32.1) 7 (1.6) 

>=12 years 286 (67.9) 

Children No 84 (20.0) 8 (1.9) 

Yes 336 (80.0) 

Professional status No-workers 161 (39.6) 

Part time job 37 (9.1) 

Full time job 209 (51.4) 

Relationship with the MS patient Love partner 321 (77.3) 13 (3.0) 

Parent 73 (17.6) 

Others 21 (5.1) 

Presence of other caregiver Non 122 (30.3) 26 (6.1) 

Yes 280 (69.7) 

Level of burden (from Zarit scale) No 192 (51.3) 54 (12.6) A
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Mild 125 (33.4) 

Moderate 55 (14.7) 

Severe 2 (0.5) 

MS subtype Relapsing remitting 190 (49.9) 47 (11.0) 

Progressive 191 (50.1) 

Disease duration (years) M±SD 

m [IQR] 

15.4±10.9 

14 [6-21] 

M±SD, mean ± standard deviation ; m [IQR], median [interquartile range] ; MS multiple sclerosis ; MD missing data 
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Table 2. Dimension characteristics of the self-perceived experience of multiple sclerosis care management quality questionnaire (MusiCare) 

Sub-sample N=748 

Dimension / index (Number of items) Score MV IIC IDV Mac INFIT* 

Self-perceived experience about… M±SD % min-max min-max Donald min-max 

Information about the disease (11) 66,40±20,03 15,9 0.60-0.77 0.16-0.54 0.93 0.8-1.6 

Information about the treatments/medical investigation (8) 75,28±19,31 15,1 0.67-0.81 0.22-0.63 0.92 0.7-1.4 

Relationships with health care teams (8) 79,60±17,52 12,3 0.54-0.80 0.07-0.47 0.91 0.7-1.7 

Health care access (5) 59,12±17,25 15,8 0.32-0.68 0.18-0.47 0.76 0.7-1.3 

Reception conditions in care centres (3) 59,67±17,48 22,3 0.54-0.55 0.20-0.41 0.71 0.9-1.1 

Whole sample N=1088 

Dimension / index (Number of items) Score MV  IIC IDV Mac  INFIT* 

Self-perceived experience about… M±SD % min-max min-max Donald min-max 

Information about the disease (11) 66,03±20,09 14,8 0.61-0.74 0.20-0.57 0.92 0.8-1.7 

Information about the treatments/medical investigation (8) 75,43±19,12 13,6 0.67-0.80 0.20-0.59 0.92 0.8-1.4 

Relationships with health care teams (8) 79,68±18,01 11,0 0.56-0.80 0.12-0.48 0.91 0.7-1.6 

Health care access (5) 58,70±17,87 13,9 0.43-0.70 0.20-0.51 0.79 0.7-1.3 

Reception conditions in care centres (3) 60,10±17,36 21,3 0.54-0.55 0.19-0.39 0.73 0.9-1.1 

M±SD, mean ± standard deviation ; MV, missing values ; IIC item internal consistency; IDV item discriminant validity; INFIT, Rasch statistics 

All scores range from 0 (worst) to 100 (better) self-perceived care management quality 
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Table 3. MusiCare scores according to psychobehavorial aspects: patients and caregivers 

Patients Caregivers 

Inform. 

about the 

disease° 

Inform. 

Treatm./med. 

Investigation° 

Relationships 

health care 

teams° 

Health 

care 

access° 

Reception 

conditions in 

care centres° 

Inform. 

about the 

disease° 

Inform. 

Treatm./med. 

Investigation° 

Relationships 

health care 

teams° 

Health 

care 

access° 

Reception 

conditions in 

care centres° 

Self perceived exper. (0-10)
~

Globally  0,486** 0,405** 0,393** 0,348** 0,287** 0,518** 0,447** 0,381** 0,426** 0,347** 

Actually 0,617** 0,521** 0,518** 0,472** 0,293** 0,618** 0,531** 0,469** 0,549** 0,369** 

Fatigue (0-10)
 +

Globally -0,128** -0,081 -0,115** -0,084* -0,098* -0,224** -0,141** -0,148** -0,072 -0,051 

Actually -0,163** -0,094* -0,047 -0,084* -0,068 -0,224** -0,132* -0,141** 0,013 0,012 

Depression (0-10)
 +

Globally  -0,170** -0,112** -0,152** -0,137** -0,085* -0,250** -0,182** -0,184** -0,137** -0,114* 

Actually -0,199** -0,120** -0,134** -0,140** -0,091* -0,219** -0,170** -0,143** -0,067 -0,044 

Anxiety (0-10)
+

Globally -0,094* -0,103* -0,123** -0,132** -0,045 -0,175** -0,110* -0,109* -0,084 -0,068 

Actually -0,153** -0,146** -0,157** -0,175** -0,128** -0,176** -0,124* -0,097 -0,071 -0,048 

Impact on daily living
@

Mobility -0,077 -0,058 -0,03 -0,029 -0,021 -0,043 -0,017 0,07 -0,146** -0,039 

Autonomy -0,117** -0,063 -0,008 -0,041 -0,136** -0,108* -0,115* 0,049 -0,117* -0,087 

Leasures  -0,058 -0,001 0,039 -0,023 -0,033 -0,193** -0,129* -0,021 -0,163** -0,091 

Social relationship -0,122** -0,106** -0,080* -0,146** -0,114** -0,256** -0,239** -0,076 -0,243** -0,240** 

Environment 0,085* 0,007 0,019 0,027 0,002 -0,207** -0,235** -0,062 -0,196** -0,132* 

Finances -0,047 0,023 -0,023 -0,085* -0,048 -0,176** -0,157** -0,045 -0,154** -0,114* 

Quality of life MusiQoL^ Burden -0,307** -0,271** -0,151** -0,276** -0,155** 

Activity of daily living  0,232** 0,146** 0,104* 0,087* 0,098* A
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Psychol. well-being  0,269** 0,189** 0,180** 0,169** 0,165** 

Relations with friends  0,137** 0,129** 0,157** 0,059 0,009 

Symptoms  0,273** 0,165** 0,136** 0,148** 0,103* 

Relations with family  0,192** 0,181** 0,164** 0,159** 0,117** 

Relations health care 

system  0,553** 0,489** 0,480** 0,355** 0,314** 

Sentim. and sexual life 0,180** 0,184** 0,141** 0,182** 0,068 

Coping  0,165** 0,079 0,171** 0,082* 0,05 

Rejection  0,211** 0,149** 0,127** 0,106* 0,142** 

° All scores range from 0 (worst) to 100 (better) self-perceived experience of care management quality 

~ 
from 0 (worst) to 10 (better) self perceived experience for MS care 

+ 
from 0 (lower) to 10 (higher) level of fatigue, mood disorder, anxiety 

@  
London Handicap Scale from 0 (lower) normal function to 1 (higher) total disability 

^ from 0 (lower) to 100 (higher) quality of life level 

*p <0.05 ; **p< 0.01
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Table 4. MusiCare scores according to sociodemographics and clinical characteristics: patients and caregivers 

Patients Caregivers 

Inform. 

about the 

disease° 

Inform. 

Treatm./med. 

Investigation° 

Relationships 

health care 

teams° 

Health 

care 

access° 

Reception 

conditions in 

care centres° 

Inform. 

about the 

disease° 

Inform. 

Treatm./med. 

Investigation° 

Relationships 

health care 

teams° 

Health 

care 

access° 

Reception 

conditions in 

care centres° 

Gender Women 65,38±20,68 77,46±19,20 81,18±17,86 59,27±18,06 59,91±17,94 63,12±20,99 70,56±21,30 77,17±18,41 54,98±20,16 56,83±18,34 

Men 67,19±19,61 75,57±18,86 78,99±17,43 60,91±16,29 62,31±16,40 68,98±17,78 75,28±16,31 78,99±18,41 58,99±15,94 61,20±15,80 

p-value 0,352 0,295 0,183 0,304 0,162 0,004 0,019 0,340 0,037 0,020 

Age R 0,074 0,07 0,122 0,083 0,031 0,094 0,057 0,168 0,09 -0,071 

(years) p-value 0,082 0,095 0,003 0,050 0,484 0,077 0,285 0,001 0,093 0,207 

Marital status Couple 67,40±19,85 78,04±18,47 81,33±17,65 60,51±17,12 60,38±16,57 66,65±19,44 73,82±18,43 79,01±18,04 57,40±17,81 59,93±16,85 

Single 61,32±21,22 73,14±20,80 78,24±18,05 56,37±18,80 61,07±19,82 62,47±22,18 67,74±22,88 71,13±20,59 54,44±20,29 52,38±18,60 

p-value 0,001 0,007 0,062 0,013 0,690 0,232 0,068 0,016 0,362 0,025 

Educ, level <12 years 65,54±21,84 75,06±20,84 81,02±16,98 62,77±17,25 63,09±19,19 67,49±18,91 73,81±18,32 79,31±17,29 58,64±18,76 59,06±19,50 

>=12 years 66,03±19,87 77,56±18,40 80,56±18,02 58,72±17,37 59,64±16,88 65,70±19,59 73,14±18,80 77,53±18,94 56,35±17,65 59,46±15,69 

p-value 0,799 0,165 0,779 0,014 0,047 0,402 0,746 0,376 0,253 0,841 

MS subtype 
Relaps, 

remitting 
66,74±20,44 77,93±19,14 81,24±17,39 59,25±17,96 59,58±18,43 66,78±18,44 74,53±17,87 77,82±18,04 57,95±16,47 60,23±17,14 

Progressive 64,70±20,74 75,57±19,58 80,21±17,92 61,89±15,01 61,14±16,09 65,68±19,93 71,91±19,69 78,81±18,05 56,08±18,19 58,12±16,40 

p-value 0,291 0,185 0,519 0,075 0,354 0,595 0,199 0,606 0,319 0,267 

Disease 

duration 
R 0,049 0,030 0,058 -0,008 -0,060 0,175** 0,063 0,175** 0,009 -0,008 

(years) p-value 0,267 0,485 0,175 0,860 0,188 0,001 0,254 0,001 0,872 0,896 

MS treatment No 63,44±22,84 73,14±19,99 80,17±16,11 58,42±19,03 58,83±18,42 

Yes 66,49±19,75 77,72±18,89 80,83±18,15 59,84±17,43 60,99±17,31 

p-value 0,159 0,022 0,711 0,439 0,251 A
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Relationship Love partner 67,38±19,13 74,43±17,93 79,37±17,75 57,91±17,51 60,92±15,96 

with MS patient Other* 61,89±21,29 68,36±21,60 73,80±20,31 54,55±19,62 52,77±19,88 

p-value 0,026 0,010 0,017 0,140 <0,001 

Presence of  No 64,70±19,82 70,21±21,03 75,59±19,10 52,92±21,09 55,72±19,93 

other caregiver Yes 66,90±19,87 74,46±18,09 79,27±18,24 59,18±16,28 61,23±15,10 

p-value 0,332 0,049 0,081 0,006 0,016 

° All scores range from 0 (worst) to 100 (better) self-perceived care management quality 

R, correlation coefficient; MS, multiple sclerosis 

Bold values: p-value <0,05 
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Table 5. Reproducibility and responsiveness of MusiCare 

Reproducibility Reproducibility Sensibility to change 

Patients Caregivers Patients 

Worsened Stable 

N=31 N=15 N=12 N=62 

Dimension (Items) ICC ICC Delta ES Delta ES 

Information about the disease 0,84 0,92 6,31±16,51 -0,45 2,161±18,42 -0,07 

Information about the treatments/medical investigation 0,74 0,88 4,44±15,85 -0,36 -0,50±18,49 -0,03 

Relationships with health care teams 0,73 0,98 0,72±16,30 -0,06 -0,39±12,82 0,02 

Health care access 0,78 0,89 5,61±17,79 -0,36 0,645±13,32 -0,04 

Reception conditions in care centres 0,68 0,60 7,64±17,04 -0,55 0±18,27 0,02 

ICC, intraclass correlation coefficients ; Delta, delta change between baseline assessment and $$-month assessment ; ES, effect size (final score – initial score)/initial score (|0,2| small, |0,5| 

moderate, and |0,8| large change [Algina J, Keselman HJ, Penfield RD: Effect Sizes and their Intervals: The Two-Level Repeated Measures Case, Educational and Psychological Measurement 

2005, 65(2):241-258]),  
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Figure 1. MusiCare scores for patients and caregivers 
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