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Introduction: Multiple sclerosis (MS) is a neurodegenerative disease characterized by progressive deterioration of cognitive and 
physical functioning, reducing activities of daily living and quality of life (QoL). Several treatments are available that modify the 
course of the disease and reduce the frequency of relapses. Although effective, all treatment options are accompanied by adverse 
events, and this study aimed to assess the extent to which patients were involved in the choice of treatment.
Methods: Data were drawn from the Adelphi Multiple Sclerosis Disease Specific Program (DSP)™, a cross-sectional survey of 
healthcare practitioners (HCP) and their patients with MS in real-world clinical settings in Europe and the United States (US) between 
December 2020 and July 2021. HCPs reported patient demographics, clinical characteristics, current and previous treatment, and 
treatment outcomes. Patients voluntarily completed questionnaires reporting the physical and psychological impact of their MS and its 
treatment. Regression analysis with inverse probability of treatment weighting was used to compare treatment outcomes in patients 
actively involved in their current treatment choice with those who were not.
Results: Of a total of 692 patients, median age 40 years and 64% female, mostly diagnosed with relapsing-remitting MS, those who 
were involved in shared decision-making tended to choose oral therapies such as dimethyl fumarate more often than HCPs. MS had 
greater impact on physical and psychological functioning in patients whose HCP made treatment decisions solely. Patients involved in 
decision-making reported greater satisfaction with their treatment and a better QoL.
Discussion: Because no single optimal therapy exists for patients with MS, treatments should be individualized with consideration of 
patients’ preferences. Our study shows that shared decision-making is under-utilized in the management of MS and supports the 
benefits of patient involvement.
Conclusion: Patients who have an active role in treatment decision-making show improved wellbeing and QoL, and overall treatment 
satisfaction.

Plain Language Summary: Multiple sclerosis (MS) is a disease that affects the brain, causing symptoms such as blurred vision and 
problems with movements, thoughts, and feelings. MS is a lifelong condition that becomes worse over time and limits the activities 
that people can do. There are many treatments that can help to reduce relapses (when symptoms become worse), but all have their 
benefits and drawbacks. It is often the physician who decides which treatment to use, but we wanted to know if patients would feel 
better if they were involved in the decision. 

Using our standardized and validated questionnaires, we surveyed physicians and nurses who treat patients with MS in Europe and 
the United States of America between December 2020 and July 2021, to assess how they felt about the treatment they chose and its 
effect on the patient. We also asked the patients themselves how they felt about their illness and treatment, whether they were given the 
chance to choose which treatment to take, and how their treatment affected their symptoms and overall quality of life. 
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The information provided by both the physicians and their patients was used to compare how patients responded when they were 
involved in the treatment decisions. We found that patients who were involved in choosing their treatment were more satisfied with 
their treatment and responded better than those whose physicians decided alone. Therefore, it is important for physicians treating 
patients with MS to consider their patients’ preferences when deciding which treatment is best for them. 

Keywords: multiple sclerosis, patient preference, decision-making, shared, multinational, survey

Introduction
Multiple sclerosis (MS) is a demyelinating disease of the central nervous system with a variable clinical course characterized by 
neurological dysfunction and increasing disability over time.1–3 The onset of MS usually occurs in young adults, mainly in the 
third decade of life, with a mean age at diagnosis of 32 years, and females twice as likely as males to be affected.4 While MS occurs 
in different forms, the relapsing-remitting form (RRMS) is the most common, affecting about 65% of MS patients.1 Since MS is 
characterized by a progressive worsening of neurological function, the symptoms and motor deficits can significantly impact 
patients’ quality of life (QoL) and performance of activities of daily living, resulting in decreased independence and occupational 
performance, together with an increased utilization of healthcare resources.5

MS is a heterogeneous disease, with symptoms such as relapses, fatigue, cognitive impairment, and brain/spinal cord 
lesions observed on imaging in some people, but a relatively benign course in others.6 Thus, while neurologists have 
access to numerous disease-modifying therapies (DMTs) with different modes of action, routes of administration, and 
safety and efficacy characteristics, treatment often has to be individualized due to the heterogeneity in prognosis, and the 
time and extent of response to treatment.7

The traditional balance between efficacy and safety is often a primary factor when considering treatment choice.6,8–10 

Hence, while high efficacy treatments may be reserved for patients with poor prognostic factors, additional factors such 
as comorbidities, family planning, risk tolerance, safety, cost, treatment sequencing, and overall patient preferences may 
be additional considerations for discussion between the treating physicians and their patients.7

As treatment is chronic, both clinical and patient factors need consideration. Shared decision-making between patients 
and their treating physician is important in ensuring that patients’ treatment matches their personal priorities and 
preferences in order to achieve optimal compliance and long-term disease outcomes.11 Furthermore, implementing 
shared decision-making is especially important since patients with MS are faced with a number of treatment options 
with differing benefits and risks to consider.11 Evidence in multiple disease areas has shown that patient participation in 
treatment decision-making can result in better treatment compliance and increased patient satisfaction.12

Aim of the Study
The objective of this study was to understand the value of including MS patients in treatment decisions, and its impact on 
their treatment satisfaction, QoL, and mental and physical wellbeing.

Methods
Study Design
Data were drawn from the Adelphi MS Disease Specific Program (DSP)™, a cross-sectional survey of physicians and 
their patients with MS, with retrospective data collection, conducted in six moderate-high income regions (France, 
Germany, Italy, Spain, the United Kingdom [UK], and the United States [US]) between December 2020 and July 2021. 
The DSP draws data from real-world clinical settings, describing current disease management, the impact of disease 
burden, and associated treatment effects.13–15

For this survey, neurologists and MS nurses (in the UK only) were recruited through publicly available lists, and the data 
collection setting was secondary care (public or private hospitals, clinics, or offices). Respondents had to be actively involved in 
the treatment/management of at least 16 patients with MS per month, and willing to ask patients to participate in the study. 
Respondents were instructed to complete a record form for up to 16 consecutive patients presenting for routine care. The patient 
record form contained questions on patient demographic and clinical characteristics including the Extended Disability Status 
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Score [EDSS],16 the Charlson Comorbidity Index,17 and current and previous treatments. The form also captured physician’s 
attitudes and behaviors regarding the treatment of MS, particularly, how involved their patient was in the decision to prescribe 
their current MS therapy. Completion of the record form was undertaken through consultation of existing patient clinical records, 
as well as the judgement and diagnostic skills of the physician, consistent with decisions made in routine clinical practice.

Patients were eligible for inclusion if aged ≥18 years, with a physician-confirmed diagnosis of MS, and were not 
involved in clinical trials. Each patient with a completed record form was invited to fill out a self-completed ques-
tionnaire on a voluntary basis, and after providing informed consent. The questionnaire captured information about the 
patient’s involvement in deciding their currently prescribed treatment, their perspective on the treatment decision, 
preferred route of administration, personal experience of MS and its symptoms, and current treatment satisfaction.

Patients’ QoL and wellbeing were also assessed using the patient reported outcome measures, the EuroQoL 5 Dimension, 5 
Level instrument (EQ-5D-5L and the Multiple Sclerosis Impact Scale-29 item (MSIS-29). The EQ-5D-5L is a generic multi- 
attribute health-state classification system by which health-related QoL is assessed in five dimensions: mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression.18 Respondents rate their level of impairment across the five dimensions, each 
with five response levels, with scores converted into a single index utility weight, from 0 (dead) to 1 (perfect health) using an 
algorithm based on public (societal) preferences. Respondents also completed a visual analog scale (VAS) to provide a subjective 
value of their health status from 0 to 100, with higher scores denoting better perceived health.

The Multiple Sclerosis Impact Scale (MSIS-29) is a measure of the physical and psychological impact of MS from 
the patient’s perspective. The scale is of use in the full range of impairments, disabilities, and handicaps seen in the MS 
population.19 MSIS-29 Psychological and Physical impact sub-scores can range from 0 to 100, with higher scores 
indicating worse QoL, and significant worsening defined as an increase by 8 or more points over time.20

Patients completed their questionnaires independently from physicians, returning them in sealed envelopes to ensure 
confidentiality. Patients were encouraged, but not mandated, to complete all questions; as missing data were not imputed, 
the base of patients for analysis could vary from variable to variable and is reported separately for each analysis.

Data Analysis
For the analysis of the demographic and clinical characteristics, categorical variables were summarized by frequencies 
and proportions, and continuous data expressed as means and standard deviations (SD), medians and interquartile ranges 
(IQR). Continuous variables were compared using t-tests while categorical variables were compared using Fisher’s exact 
or chi-squared tests.21 Since, in contrast to randomized clinical trials, observational clinical data obtained from a real- 
world study may not have balanced distributions of characteristics between active and control groups,22 it was therefore 
considered necessary to account for systematic differences in baseline characteristics between different cohorts when 
estimating the effect of an intervention on outcomes.

Historically, regression analysis has been employed to account for differences in measured baseline characteristics 
between treated and untreated subjects. In this study, propensity score methodology was implemented to account for 
these differences and eliminate the effects of confounding that may be present in the observational data.23 The propensity 
scores were derived using a logistic regression with covariates for age, sex, Charlson Comorbidity Index, EDSS, and MS 
diagnosis at current treatment initiation, with a standard mean difference less than 10% considered to indicate 
a negligible difference in the mean or prevalence of a covariate between the two cohorts.23

Subsequently, inverse probability of treatment weighting (IPTW) was used to compare treatment outcomes and wellbeing in 
patients who were actively involved in their current treatment decision (patient-led = “treatment” group) and those who were not 
involved in their current treatment decision (physician-led = “control” group). Following IPTW, regression adjustment was used 
on the weighted sample using the same covariates, additionally adjusting for time since initiation of current treatment. Linear 
regression was used to determine differences between decision groups in continuous numeric outcomes, and logistic regression 
was used to determine differences between decision groups in binary outcomes.

IPTW results in a pseudo-population in which the distribution of patient characteristics used to calculate the 
propensity score becomes independent of treatment assignment. IPTW provides an estimation of the average treatment 
effect (ATE), because the study population is re-weighted to assess the effects of shared decision-making in the scenario, 
were it available to all patients within the population.23–25 The analysis to derive estimates of the ATE after IPTW was 
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also adjusted for the time on current treatment. All other variables used to create the propensity score were derived at the 
time of the treatment decision.

All analyses were performed using STATA statistical software version 17.0.26 A p-value of less than 0.05 was 
considered statistically significant.

Ethical Considerations
This study was non-interventional and employed retrospective data collection solely. No tests, treatments, or investigations were 
performed, and no identifiable protected health information was extracted during the course of the study. Using a check box, 
patients provided informed consent for use of their anonymized and aggregated data for research and publication in scientific 
journals. Data were collected in such a way that patients and physicians could not be identified directly; all data were aggregated 
and de-identified before receipt. The study was performed in full accordance with relevant legislation at the time of data collection, 
including European Pharmaceutical Marketing Research Association guidelines,27 the US Health Insurance Portability and 
Accountability Act 1996, and the Health Information Technology for Economic and Clinical Health Act legislation.28

Results
A total of 472 physicians (443 neurologists and 29 MS nurses) provided information on 692 patients who also submitted 
completed questionnaires (Europe n=471 [68.1%] and US n=221 [31.9%]). Of these patients, 75.9% were diagnosed with 
RRMS, 10.2% with SPMS and 13.8% with PPMS (Table 1). Patients were stratified into those who reported no 
involvement in treatment decision making (physician-led, n=488, 70.5%) and those who shared decision making with 
their physician (patient-led, n=204, 29.5%).

Table 1 Patient Demographics and Clinical Characteristics at Initiation of Current Treatment Overall, and 
by Geographical Location

Variable Overall Europe US p-value
(n=692) (n=471) (n=221)

Age (years) 692 471 221
Mean (SD) 40.4 (1.7) 39.8 (10.3) 41.8 (11.3) 0.135

Median (IQR) 40 (32–48) 40 (32–47) 41 (33–49)
Sex 692 471 221

Female, n (%) 445 (64.3) 295 (62.6) 150 (67.9) 0.202

Male, n (%) 247 (35.7) 176 (37.4) 71 (32.1)
Charlson Comorbidity Index 692 471 221

Mean (SD) 0.1 (0.3) 0.1 (0.3) 0.1 (0.3) 0.706

EDSS 692 471 221
Mean (SD) 2.3 (1.7) 2.6 (1.6) 1.7 (1.6) <0.001

Median (IQR) 2 (1–3.5) 2 (1–3.5) 1 (0–3)

MS diagnosis 692 471 221
RRMS, n (%) 525 (75.9) 346 (73.5) 179 (81.0) 0.273

PPMS active, n (%) 41 (5.9) 31 (6.6) 10 (4.5)

PPMS not active, n (%) 55 (7.9) 41 (8.7) 14 (6.3)
SPMS active, n (%) 52 (7.5) 40 (8.5) 12 (5.4)

SPMS not active, n (%) 19 (2.7) 13 (2.8) 6 (2.7)

Time since initial MS diagnosis (years) 652 449 203
Mean (SD) 3.6 (5.3) 3.4 (5.2) 4.1 (5.5) 0.164

Median (IQR) 1.1 (0.1–5.1) 1.0 (0.1–4.4) 1.5 (0.1–6.0)

Duration of current treatment (years) 692 471 221
Mean (SD) 3.0 (3.0) 2.7 (2.7) 3.5 (3.5) 0.002

Median (IQR) 2.1 (1.1–3.7) 1.9 (1.0–3.2) 2.5 (1.5–4.1)

Abbreviations: US, United States of America; SD, standard deviation; IQR, interquartile ratio; EDSS, expanded disability status scale; 
MS, multiple sclerosis; RRMS relapsing-remitting MS; PPMS, primary progressive MS; SPMS, secondary progressive MS.
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Overall, 64% of patients were female, with a median (IQR) age of 40 (32–48) years (Table 1). Patients had been 
diagnosed with MS for a mean (SD) of 3.6 (5.3) years and had been treated for a mean (SD) of 3.0 (3.0) years. Patients in 
Europe had more advanced disease compared to those in the US (mean [SD] EDSS 2.6 [1.6] vs 1.7 [1.6], respectively, 
p<0.001), consistent with the duration of treatment (Table 1). The cohort of patients with physician-led decisions were 
slightly older (p=0.051), with higher EDSS score (p=0.057) and longer period of treatment p=0.355), but otherwise had 
similar demographic and clinical characteristics as patients who were involved in treatment decision-making (Table 2).

Current disease modifying treatments (DMT) received by patients in Europe and the US are shown in Table 3. Dimethyl 
fumarate was the most common DMT overall (19.5% of the sample), and there were differences in the use of oral therapies overall 
(dimethyl fumarate, fingolimod, teriflunomide, siponimod, cladribine, and ozanimod) between the US and Europe (48.0% and 
39.1%, respectively, p=0.032), while glatiramer acetate was prescribed more frequently in the US than in Europe (15.8% vs 6.8%, 
p<0.001), where more patients received beta-interferon 1a (15.3% vs 7.2%, p=0.003) and 1b (4.5% vs 1.4%, p=0.044) (Table 3). 
More patients in the US also received monoclonal antibodies such as ocrelizumab, and oral therapies such as fingolimod and 
teriflunomide, than in Europe, although the differences were not statistically significant (Table 3).

When stratified into the decision-making cohorts, a greater proportion of physicians chose platform therapies than the 
patient-led cohort (31.8% versus 19.1% respectively, p<0.001; Table 4), while 55.9% of patients who were involved in 
treatment decision-making chose oral therapies such as dimethyl fumarate or teriflunomide compared with 36.1% in the 
physician-led cohort (p<0.001; Table 4). This pattern was also mirrored at all stages of disease severity, with monoclonal 
antibodies being the most common treatments chosen by patients with moderate-severe disease in both cohorts (Table 4).

Following IPTW, there was a general trend to a positive average treatment effect in patient’s assessment of their MS status 
in those who were involved in their treatment decisions (Table 5). There were significant benefits in perceptions of disease 
severity (p=0.001), improved mental fatigue (p=0.048), particularly concentration (p=0.034), as well as confidence to 

Table 2 Patient Demographics and Clinical Characteristics at Initiation of Current Treatment in the 
Overall Sample, and the Physician- or Patient-Led Decision-Making Cohorts

Variable Overall Physician-Led Patient-Led p-value
(n=692) (n=488) (n=204)

Age (years) 692 488 204
Mean (SD) 40.4 (1.7) 41.0 (10.9) 39.1 (10.1) 0.051
Median (IQR) 40 (32–48) 41 (33–48) 38.5 (31–46)

Sex 692 488 204
Female, n (%) 445 (64.3) 310 (63.5) 135 (66.2) 0.543
Male, n (%) 247 (35.7) 178 (36.5) 69 (33.8)

Charlson Comorbidity Index 692 488 204
Mean (SD) 0.1 (0.3) 0.1 (0.4) 0 (0.2) 0.261

EDSS 692 488 204
Mean (SD) 2.3 (1.7) 2.4 (1.6) 2.2 (1.8) 0.057

Median (IQR) 2 (1–3.5) 2 (1–3.5) 1.8 (1–3)
MS diagnosis 692 488 204

RRMS, n (%) 525 (75.9) 356 (73.0) 169 (82.8) 0.058

PPMS active, n (%) 41 (5.9) 31 (6.4) 10 (4.9)
PPMS not active, n (%) 55 (7.9) 46 (9.4) 9 (4.4)

SPMS active, n (%) 52 (7.5) 39 (8.0) 13 (6.4)

SPMS not active, n (%) 19 (2.7) 16 (3.3) 3 (1.5)
Time since initial MS diagnosis (years) 652 464 188

Mean (SD) 3.6 (5.3) 3.6 (5.4) 3.6 (5.3) 0.941

Median (IQR) 1.1 (0.1–5.1) 1.1 (0.1–5.3) 1.1 (0.1–5.0)
Duration of current treatment (years) 692 488 204

Mean (SD) 3.0 (2.1) 3.2 (2.0) 2.8 (2.3) 0.355

Median (IQR) 2.1 (1.1–3.7) 2.0 (1.0–3.7) 2.2 (1.4–3.5)

Abbreviations: US, United States of America; SD, standard deviation; IQR, interquartile ratio; EDSS, expanded disability status scale; 
MS, multiple sclerosis; RRMS relapsing-remitting MS; PPMS, primary progressive MS; SPMS, secondary progressive MS.
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Table 3 Current Disease-Modifying Treatments Overall, and by Geographical 
Location

Drug Treatment, n (%) Overall Europe US p-value
(n=692) (n=471) (n=221)

Dimethyl fumarate 135 (19.5) 86 (18.3) 49 (22.2) 0.258

Ocrelizumab 103 (14.9) 65 (13.8) 38 (17.2) 0.253
Interferon beta-1a 88 (12.7) 72 (15.3) 16 (7.2) 0.003

Glatiramer acetate 67 (9.7) 32 (6.8) 35 (15.8) <0.001

Fingolimod 67 (9.7) 40 (8.5) 27 (12.2) 0.131
Teriflunomide 63 (9.1) 36 (7.6) 27 (12.2) 0.065

Natalizumab 53 (7.7) 46 (9.8) 7 (3.2) 0.002

Interferon beta-1b 24 (3.5) 21 (4.5) 3 (1.4) 0.044
Siponimod 19 (2.7) 16 (3.4) 3 (1.4) 0.143

Peginterferon beta-1a 15 (2.2) 15 (3.2) 0 (0.0) 0.004

Alemtuzumab 10 (1.4) 8 (1.7) 2 (0.9) 0.515
Rituximab 8 (1.2) 5 (1.1) 3 (1.4) 0.715

Mitoxantrone 6 (0.9) 6 (1.3) 0 (0.0) 0.184

Cladribine 5 (0.7) 5 (1.1) 0 (0.0) 0.183
Ozanimod 1 (0.1) 1 (0.2) 0 (0.0) 1.000

Ofatumumab 1 (0.1) 0 (0.0) 1 (0.5) 0.319

No drug treatment 23 (3.3) 13 (2.8) 10 (4.5) 0.257
Current DMT class

Oral 290 (41.9) 184 (39.1) 106 (48.0) 0.032

Platform 194 (28.0) 140 (29.7) 54 (24.4) 0.173
Monoclonal antibody 174 (25.1) 123 (26.1) 51 (23.1) 0.400

Other 6 (0.9) 6 (1.3) 0 (0.0) 0.184

Notes: Platforms include: interferon beta-1a, interferon beta-1b, peginterferon beta-1a and glatir-
amer acetate. Orals include: dimethyl fumarate, fingolimod, teriflunomide, siponimod, cladribine, 
ozanimod. Monoclonal antibodies include: ocrelizumab, natalizumab, alemtuzumab, rituximab and 
ofatumumab. Other: mitoxantrone. 
Abbreviation: US, United States of America.

Table 4 Current Disease-Modifying Treatments Overall, and in the Physician- or Patient-Led 
Decision-Making Cohorts

Variable, n (%) Overall Physician-Led Patient-Led p-value
(n=692) (n=488) (n=204)

Dimethyl fumarate 135 (19.5) 84 (17.2) 51 (25.0) 0.021

Ocrelizumab 103 (14.9) 74 (15.2) 29 (14.2) 0.815
Interferon beta-1a 88 (12.7) 75 (15.4) 13 (6.4) 0.001

Glatiramer acetate 67 (9.7) 49 (10.0) 18 (8.8) 0.674

Fingolimod 67 (9.7) 43 (8.8) 24 (11.8) 0.259
Teriflunomide 63 (9.1) 32 (6.6) 31 (15.2) <0.001

Natalizumab 53 (7.7) 40 (8.2) 13 (6.4) 0.531

Interferon beta-1b 24 (3.5) 20 (4.1) 4 (2.0) 0.253
Siponimod 19 (2.7) 14 (2.9) 5 (2.5) 1.000

Peginterferon beta-1a 15 (2.2) 11 (2.3) 4 (2.0) 1.000

Alemtuzumab 10 (1.4) 8 (1.6) 2 (1.0) 0.731
Rituximab 8 (1.2) 6 (1.2) 2 (1.0) 1.000

Mitoxantrone 6 (0.9) 6 (1.2) 0 (0.0) 0.187

Cladribine 5 (0.7) 2 (0.4) 3 (1.5) 0.156
Ozanimod 1 (0.1) 1 (0.2) 0 (0.0) 1.000

Ofatumumab 1 (0.1) 0 (0.0) 1 (0.5) 0.295

(Continued)
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Table 4 (Continued). 

Variable, n (%) Overall Physician-Led Patient-Led p-value
(n=692) (n=488) (n=204)

Current DMT class
Platform 194 (28.0) 155 (31.8) 39 (19.1) <0.001

Oral 290 (41.9) 176 (36.1) 114 (55.9) <0.001

Monoclonal antibody 174 (25.1) 128 (26.2) 46 (22.5) 0.337
Other 6 (0.9) 6 (1.2) 0 (0.0) 0.187

Disease severity
Very mild 142 81 61

Oral 89 (62.7) 39 (48.1) 50 (82.0)

Platform 39 (27.5) 30 (37.0) 9 (14.8)

Monoclonal antibody 11 (7.7) 10 (12.3) 1 (1.6)
Mild 311 218 93

Oral 132 (42.4) 85 (39.0) 47 (50.5)

Platform 121 (38.9) 92 (42.2) 29 (31.2)
Monoclonal antibody 51 (16.4) 35 (16.1) 16 (17.2)

Moderate/severe 239 189 50
Oral 69 (28.9) 52 (27.5) 17 (34.0)
Platform 34 (14.2) 33 (17.5) 1 (2.0)

Monoclonal antibody 112 (46.9) 83 (43.9) 29 (58.0)

Notes: Platforms include: interferon beta-1a, interferon beta-1b, peginterferon beta-1a and glatiramer acetate. Orals 
include: dimethyl fumarate, fingolimod, teriflunomide, siponimod, cladribine, ozanimod. Monoclonal antibodies include: 
ocrelizumab, natalizumab, alemtuzumab, rituximab and ofatumumab. Other: mitoxantrone. 
Abbreviation: DMT, disease-modifying therapy.

Table 5 Impact of Patient Involvement in Treatment Decision Making After IPTW (Total Sample)

Variable (Score Range) Physician-Led Patient-Led ATE p-value
(n=488) (n=204)

Patient reported outcomes

Patient satisfaction with current treatment (1–5) 3.9327 4.0615 0.1288 0.055

Patients completely satisfied (0–1) 0.2190 0.3068 0.0878 0.013

MSIS-29: Physical impact score (0–100) 26.5 23.3 −3.3 0.017

MSIS-29: Psychological impact score (0–100) 31.3 24.1 −7.2 <0.001

EQ-5D-5L (0–1) 0.721 0.753 0.032 0.051

EQ-5D-VAS (0–100) 71.1 75.5 4.4 0.001

Patient assessment of MS status (0–1)

Patient-rated severity of MS - Affects me quite a bit/extremely ill 0.4978 0.3796 −0.1182 0.001

MS better with current treatment compared to previous treatment 0.6605 0.6433 −0.0173 0.668

I know my condition and have learned to manage it over a long period of time 0.8380 0.7915 −0.0465 0.169

I will ask my doctor about any new treatments which become available 0.7091 0.6893 −0.0197 0.609

I am very concerned about possible side effects of the MS treatments available 0.5377 0.5034 −0.0343 0.411

I feel that the current treatments available for MS are not very effective 0.1787 0.1551 −0.0236 0.442

I would change doctor if I felt that he/she was not willing to try new therapies 0.3691 0.3665 −0.0026 0.948

I would proactively discuss a switch if I did not feel I was on the right therapy 0.6302 0.7150 0.0848 0.028

Assessment of symptoms (0–1)

Patient-reported mental fatigue - Present 0.5510 0.4725 −0.0785 0.053

Patient-reported mental fatigue severity - Moderate/Severe 0.3086 0.2410 −0.0676 0.048

Patient-reported physical fatigue - Present 0.6421 0.6451 0.0030 0.938

Patient-reported physical fatigue severity - Moderate/Severe 0.3619 0.3229 −0.0390 0.291

(Continued)
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proactively discuss switching treatment with their physician (p=0.028). Patients for whom physicians chose their treatment, 
reported greater physical and psychological impact of their MS on the MSIS-29 (p=0.017 and p<0.001, respectively; Table 5).

Overall, the benefit of shared decision-making was most apparent on patient reported outcomes, such as patient satisfaction 
with treatment (p=0.013), and improved wellbeing (EQ-5D-VAS, p=0.001;Table 5). This trend was also reflected in 25.8% of 
patients who were involved in shared decision-making in Europe (Table 6) and the 38.5% in the US (Table 7), with 
significantly better scores on the MSIS-29, higher scores on the EQ-5D VAS, and greater satisfaction with their treatment, 
while patients in the US who were involved in decisions on treatment had significantly less mental fatigue (Table 7).

Table 5 (Continued). 

Variable (Score Range) Physician-Led Patient-Led ATE p-value
(n=488) (n=204)

Impact of fatigue during the prior four weeks (0–1)

Less alert 0.1054 0.0968 −0.0087 0.721

Limited in ability to do things away from home 0.1376 0.1320 −0.0056 0.841

Difficulty maintaining physical effort for long periods 0.1830 0.1626 −0.0203 0.490

Less able to complete physical tasks 0.1686 0.1398 −0.0288 0.305

Difficulty concentrating 0.1490 0.0952 −0.0538 0.034

Impact of MS during the prior four weeks (0–1)

Feeling low/depressed 0.1075 0.1020 −0.0054 0.833

Difficulty concentrating 0.1515 0.1249 −0.0266 0.333

Short-term memory problems 0.1016 0.0959 −0.0058 0.815

Problems recalling names and words 0.0771 0.0581 −0.0190 0.336

Slow in learning new tasks 0.0844 0.0561 −0.0282 0.160

Difficulty thinking quickly 0.1060 0.0844 −0.0216 0.366

Cognitive symptoms better than 12 months ago 0.3772 0.3435 −0.0337 0.389

Notes: Patient satisfaction, EQ-5D-5L, EQ5D VAS: Higher score represents positive benefit; MSIS-29, Assessment of MS status, Assessment of symptoms, Impact of fatigue, 
Impact of MS: Lower score represents positive benefit. 
Abbreviations: IPTW, Inverse Probability of Treatment Weighting; ATE, average treatment effect; MS, multiple sclerosis; MSIS-29, Multiple Sclerosis Impact Scale-29 item; 
EQ-5D-5L, EuroQol 5 Dimension 5 Level, questionnaire; VAS, visual analog scale.

Table 6 Impact of Patient Involvement in Treatment Decision Making After IPTW (Europe)

Variable (Score Range) Physician-Led Patient-Led ATE p-value
(n=352) (n=119)

Patient reported outcomes
Patient satisfaction with current treatment (1–5) 3.8619 4.0417 0.1798 0.026
Patients completely satisfied (0–1) 0.2106 0.2852 0.0746 0.084

MSIS-29: Physical impact score (0–100) 26.9 24.0 −2.9 0.152

MSIS-29: Psychological impact score (0–100) 33.3 28.1 −5.2 0.012
EQ-5D-5L (0–1) 0.707 0.722 0.037 0.273

EQ-5D-VAS (0–100) 69.8 73.8 4.0 0.05

Patient assessment of MS status (0–1)
Patient-rated severity of MS - Affects me quite a bit/extremely ill 0.5015 0.3800 −0.1215 0.007

MS better with current treatment compared to previous treatment 0.6934 0.6534 −0.0400 0.422

I know my condition and have learned to manage it over a long period of time 0.8298 0.8277 −0.0021 0.959
I will ask my doctor about any new treatments which become available 0.7143 0.6210 −0.0933 0.066

I am very concerned about possible side effects of the MS treatments available 0.5049 0.5103 0.0053 0.919

I feel that the current treatments available for MS are not very effective 0.1953 0.1874 −0.0079 0.848
I would change doctor if I felt that he/she was not willing to try new therapies 0.4130 0.4189 0.0059 0.909

I would proactively discuss a switch if I did not feel I was on the right therapy 0.5740 0.6837 0.1098 0.026

(Continued)
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Table 6 (Continued). 

Variable (Score Range) Physician-Led Patient-Led ATE p-value
(n=352) (n=119)

Assessment of symptoms (0–1)
Patient-reported mental fatigue - Present 0.5476 0.5146 −0.0331 0.497

Patient-reported mental fatigue severity - Moderate/Severe 0.3057 0.2913 −0.0144 0.728

Patient-reported physical fatigue - Present 0.6128 0.6246 0.0119 0.796
Patient-reported physical fatigue severity - Moderate/Severe 0.3606 0.3272 −0.0334 0.434

Impact of fatigue during the prior four weeks (0–1)
Less alert 0.1295 0.1381 0.0086 0.815
Limited in ability to do things away from home 0.1649 0.1639 −0.0011 0.977

Difficulty maintaining physical effort for long periods 0.2124 0.2101 −0.0023 0.956

Less able to complete physical tasks 0.1903 0.1963 0.006 0.883
Difficulty concentrating 0.1826 0.0852 −0.0974 0.002

Impact of MS during the prior four weeks (0–1)
Feeling low/depressed 0.1186 0.1172 −0.0014 0.969
Difficulty concentrating 0.1895 0.1288 −0.0606 0.085

Short-term memory problems 0.1157 0.0677 −0.0480 0.074

Problems recalling names and words 0.0813 0.0526 −0.0288 0.216
Slow in learning new tasks 0.0985 0.0576 −0.0410 0.104

Difficulty thinking quickly 0.1238 0.0617 −0.0621 0.020

Cognitive symptoms better than 12 months ago 0.3851 0.3085 −0.0765 0.115

Notes: Patient satisfaction, EQ-5D-5L, EQ5D VAS: Higher score represents positive benefit; MSIS-29, Assessment of MS status, Assessment of symptoms, Impact of fatigue, 
Impact of MS: Lower score represents positive benefit. 
Abbreviations: IPTW, Inverse Probability of Treatment Weighting; ATE, average treatment effect; MS, multiple sclerosis; MSIS-29, Multiple Sclerosis Impact Scale-29 item; 
EQ-5D-5L, EuroQol 5 Dimension 5 Level, questionnaire; VAS, visual analog scale.

Table 7 Impact of Patient Involvement in Treatment Decision Making After IPTW (US)

Variable (Score Range) Physician-Led Patient-Led ATE p-value
(n=136) (n=85)

Patient reported outcomes
Patient satisfaction with current treatment (1–5) 4.0957 4.1797 0.0839 0.383
Patients completely satisfied (0–1) 0.2241 0.3526 0.1286 0.024

MSIS-29: Physical impact score (0–100) 26.6 21.3 −5.3 0.010

MSIS-29: Psychological impact score (0–100) 26.3 17.0 −9.3 <0.001
EQ-5D-5L (0–1) 0.788 0.801 0.021 0.391

EQ-5D-VAS (0–100) 74.2 78.3 4.2 0.020

Patient assessment of MS status (0–1)
Patient-rated severity of MS - Affects me quite a bit/extremely ill 0.5050 0.3824 −0.1225 0.018

MS better with current treatment compared to previous treatment 0.5644 0.6424 0.0780 0.236

I know my condition and have learned to manage it over a long period of time 0.8559 0.7373 −0.1186 0.038
I will ask my doctor about any new treatments which become available 0.6770 0.7165 0.0395 0.538

I am very concerned about possible side effects of the MS treatments available 0.6060 0.4613 −0.1447 0.036

I feel that the current treatments available for MS are not very effective 0.1441 0.0973 −0.0468 0.241
I would change doctor if I felt that he/she was not willing to try new therapies 0.2444 0.2568 0.0124 0.828

I would proactively discuss a switch if I did not feel I was on the right therapy 0.7697 0.7677 −0.0020 0.973

Assessment of symptoms (0–1)
Patient-reported mental fatigue - Present 0.5772 0.3974 −0.1798 0.003

Patient-reported mental fatigue severity - Moderate/Severe 0.3190 0.1825 −0.1364 0.009

Patient-reported physical fatigue - Present 0.7343 0.6788 −0.0555 0.393
Patient-reported physical fatigue severity - Moderate/Severe 0.3835 0.3300 −0.0535 0.385

(Continued)
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Discussion
MS is a life-long, chronic, relapsing and remitting, inflammatory disease with an unpredictable course, characterized by 
debilitating symptoms and associated with healthcare and emotional burdens that reduce patients’ quality of life and 
overall productivity. This study of patients with MS in Europe and the US aimed to compare disease status, treatments, 
and clinical outcomes in patients who were involved in deciding their treatment and those who were not, from a real- 
world perspective.

Our study showed that less than a third of patients were involved in decisions about their treatment. Patients who 
were involved in shared decision-making tended to choose an oral treatment, although monoclonal antibodies were more 
frequently utilized in patients with more advanced disease in both cohorts. We found that patients involved in proactive 
decision-making reported benefit in several symptoms, including less fatigue and improved cognitive function, as well as 
better overall QoL.

Our findings are consistent with a literature review which also found that patients who were involved in treatment 
decision-making were more likely to experience better affective-cognitive outcomes and treatment satisfaction.29 The 
association of shared decision-making with better satisfaction and treatment adherence has also been reported in other 
studies.30,31 Nevertheless, there is evidence that shared decision-making is underutilized in clinical practice in MS.11,32

MS patients and their treating physicians are a relevant model for shared decision-making owing to the need for 
treatment individualization and the multitude of interventions available for the physician to prescribe. Since no single 
optimal treatment currently exists, and treatment often has to be individualized depending on presenting symptoms and 
prognosis,7 therapy should be tailored to disease progression and severity.33 Optimal individualized treatment requires 
the treating physician to also consider the patients’ understanding and preference of treatment options.

Our study supports patient involvement in treatment decisions, indicating that physicians should encourage patient 
participation in the decision-making process, including providing information on treatment options, benefits, and risks, 
and consider patient preferences. The ultimate aim should be the implementation of an individualized treatment plan that 
patients are satisfied with and willing to adhere to.2,12 The potential for patients to have increased confidence in the 
chosen treatment through closer interaction with the physician, leading to improved outcomes, should be investigated in 
future studies in patients with MS.

Table 7 (Continued). 

Variable (Score Range) Physician-Led Patient-Led ATE p-value
(n=136) (n=85)

Impact of fatigue during the prior four weeks (0–1)
Less alert 0.0446 0.0708 0.0263 0.421

Limited in ability to do things away from home 0.0707 0.1073 0.0366 0.341

Difficulty maintaining physical effort for long periods 0.1150 0.1145 −0.0005 0.991
Less able to complete physical tasks 0.1138 0.0843 −0.0295 0.449

Difficulty concentrating 0.0589 0.1004 0.0415 0.257

Impact of MS during the prior four weeks (0–1)
Feeling low/depressed 0.0798 0.0958 0.0160 0.675

Difficulty concentrating 0.0560 0.1318 0.0759 0.056

Short-term memory problems 0.0623 0.1186 0.0562 0.139
Problems recalling names and words 0.0591 0.0704 0.0113 0.743

Slow in learning new tasks 0.0458 0.0727 0.0269 0.417

Difficulty thinking quickly 0.0522 0.1049 0.0528 0.150
Cognitive symptoms better than 12 months ago 0.3572 0.3911 0.0339 0.618

Notes: Patient satisfaction, EQ-5D-5L, EQ5D VAS: Higher score represents positive benefit; MSIS-29, Assessment of MS status, Assessment of symptoms, Impact of fatigue, 
Impact of MS: Lower score represents positive benefit. 
Abbreviations: IPTW, Inverse Probability of Treatment Weighting; ATE, average treatment effect; MS, multiple sclerosis; MSIS-29, Multiple Sclerosis Impact Scale-29 item; 
EQ-5D-5L, EuroQol 5 Dimension 5 Level, questionnaire; VAS, visual analog scale.
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Limitations
The survey was not based on a true random sample of physicians or patients and, while minimal inclusion criteria 
governed the selection of the participating physicians, participation was influenced by willingness to complete the survey. 
The identification of the target patient group was also based on the judgement of the respondent physician and not 
a formalized diagnostic checklist but is representative of the individual physician’s real-world classification of the 
patient. Patients were recruited at various stages of disease but, as most patients had RRMS and more advanced disease, 
the findings may not be representative of all patients with MS. In the data analysis, it was not feasible to correct for 
multiple comparisons, so those observations that were observed to be statistically significant should be viewed with 
caution. Moreover, the cross-sectional design of this study precludes any conclusions about causal relationships, although 
identification of significant associations is possible.

Conclusions
Our study highlights the importance for patients with MS to be involved in treatment decisions. The survey found that, when 
patients play an active role in treatment decision making, their involvement leads to improved wellbeing and QoL, and better 
overall treatment satisfaction. Nevertheless, our study still reported that over two-thirds of physicians lead treatment 
decisions with little to no shared decision-making. Future studies should continue to address the impact of shared decision- 
making across a variety of clinical settings, in order to encourage more patient involvement, and improve clinical outcomes.

Abbreviations
ATE, Average Treatment Effect; DMT, Disease Modifying Treatment; DSP, Disease Specific Program; EDSS, Extended 
Disability Status Score; EQ-5D-5L, EuroQoL 5 Dimension, 5 Level Instrument; HCPs, Healthcare Practitioner; IPTW, 
inverse probability of treatment weighting; IQR, Interquartile Range; MS, Multiple Sclerosis; MSIS-29, Multiple 
Sclerosis Impact Scale; PPMS, primary progressive multiple sclerosis; QoL, Quality of Life; RRMS, Relapsing- 
remitting Multiple Sclerosis; SD, Standard Deviations; UK, United Kingdom; US, United States; EQ-VAS, EuroQoL 
visual analog scale.
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