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Background and Objective: Relapsing-remitting multiple sclerosis (RRMS) is a chronic 
inflammatory disease associated with central nervous system dysfunction and accelerated 
brain volume loss (BVL). There exists a paucity of research examining the importance of 
BVL to patients and neurologists and exploring whether such preferences may differ between 
these two groups. This study sought to evaluate the preferences of patients and neurologists 
for RRMS treatments by considering benefits and risks associated with novel and common 
disease-modifying therapies (DMTs).
Patients and Methods: US patients diagnosed with non-highly active RRMS and US- 
based neurologists completed an online cross-sectional survey. A discrete choice experiment 
was used to assess patient and neurologist treatment preferences, with neurologists consider-
ing preferences for patients with non-highly active RRMS. Respondents chose between two 
treatment profiles with seven attributes identified in qualitative research: 2-year disability 
progression; 1-year relapse rate; rate of BVL; and risks of gastrointestinal symptoms, flu-like 
symptoms, infection, and life-threatening events. Attribute-level weighted preferences were 
estimated using a hierarchical Bayesian model.
Results: Analyses included 150 patients with non-highly active RRMS (mean age: 54 years) 
and 150 neurologists (65% in private practice). Among patients, the most important treat-
ment attribute was reducing the rate of BVL, followed by reducing the risk of infection and 
risk of flu-like symptoms. In contrast, the most important treatment attribute among neurol-
ogists was reducing the risk of a life-threatening event, followed by slowing the rate of 2- 
year disability progression and risk of infection.
Conclusion: The findings highlight differences in treatment preferences between US 
patients and neurologists for non-highly active RRMS. The importance placed by patients 
on slowing the rate of BVL makes this a key topic that should be covered in the shared 
decision-making process.
Keywords: relapsing-remitting multiple sclerosis, patient preferences, physician 
preferences, brain volume loss

Introduction
Multiple sclerosis (MS), a chronic inflammatory disease, involves damage to the 
central nervous system and impairments in neurologic function.1 More than 2 
million people worldwide have MS, with nearly 1 million in the United States 
alone.2,3 Most often identified in adulthood, and more prevalent among females, the 
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most common symptoms of MS include fatigue, chronic 
pain, weakened mobility, and cognitive impairment.4,5 The 
most common form of MS, relapsing-remitting MS 
(RRMS) is associated with periods of worsened neurologic 
function and symptomatology followed by partial or com-
plete recovery and has a highly individualized disease 
course.1,6,7

At present, MS has no cure and treatment has generally 
focused on symptom mitigation and halting disease pro-
gression. Disease-modifying therapies (DMTs) remain at 
the forefront of RRMS management; however, these thera-
pies vary in their efficacy and safety profiles.8 In addition 
to more traditional symptoms of MS, studies have docu-
mented significant brain volume loss (BVL) beyond that 
expected in the context of aging alone.9 BVL has been 
linked with magnetic resonance imaging–based lesion bur-
den, disease duration, and level of impairment.10–13 BVL 
has also been associated with cognitive impairment, irre-
versible changes to several cortical structures, and worsen-
ing of health-related quality of life.14–16 Importantly, 
DMTs have been shown to slow the rate of BVL to vary-
ing degrees.17–20

Whereas extensive work has documented patient pre-
ferences for MS treatments, examining the importance of 
attributes such as relapse rate, disability progression, route 
of administration, treatment frequency, and serious and 
common adverse events,21–24 the importance placed by 
patients on reducing the rate of BVL has not been 
explored.

Furthermore, there exists a paucity of research explor-
ing physician preferences in any context or comparing 
preferences between patients and providers.25 The man-
agement of MS requires a high level of communication 
and shared decision-making between patients and 
providers;26 thus, insight into the treatment preferences 
in both groups may help promote more effective care 
and improved clinical outcomes. Therefore, this study 
sought to assess treatment preferences among patients 
and providers in the United States, including their prior-
itization of the benefits and risks associated with common 
and novel DMTs in RRMS, including BVL, and to evalu-
ate whether treatment preferences differ between patients 
and providers.

Patients and Methods
This study was conducted in three phases. First, a targeted 
literature review and concept elicitation interviews with 10 
patients with RRMS and 10 neurologists who treat RRMS 

were conducted to determine the features (attributes) that 
most influence treatment choice and inform survey 
content.27 Second, cognitive interviews were conducted 
with five patients and five neurologists to confirm the 
attributes, ensure the questionnaires were clear and inter-
preted uniformly by participants and that the discrete 
choice experiment (DCE) exercise was easy to follow, 
and to refine the survey wording and content, as applic-
able. Third, online, cross-sectional stated preference sur-
veys were completed in the United States by patients with 
RRMS and neurologists who treat RRMS.

Panels were used to recruit patients and included the 
Kantar Profiles Patient Panel and Dynata. Panel members 
previously identified as having MS were emailed invita-
tions to participate. To boost sample size, prequalification 
questionnaires were also sent to general panel members; 
those who qualified were then sent invitations to partici-
pate. Neurologists were recruited from the Kantar Profiles 
Physician Panel and Sermo by sending survey invitations 
to panel members preidentified as neurologists. Data col-
lection occurred between February 7 and March 19, 2020. 
The study was designated as exempt from ethics review by 
Pearl IRB (Indianapolis, IN; IRB study number: 19- 
KANT-189), as the data from the interview and survey 
procedures were not linked with personally identifying 
information (exempt review category DHHS 45 CFR 
46.104(d) category 2), and this study was conducted in 
accordance with the Declaration of Helsinki. The study 
was submitted to an external IRB as Kantar Health’s 
internal IRB is used only for studies where there is no 
defined external IRB channel (eg, when there is no cen-
tralized ethics committee or there is no submission desti-
nation for the type of work). Informed consent was 
obtained from all study participants.

To participate, patients had to be ≥18 years of age at 
the time of survey and to self-report a healthcare provider 
diagnosis of RRMS. Patients were excluded if they were 
currently using a medication typically prescribed for 
highly active RRMS (eg, alemtuzumab, natalizumab, cla-
dribine, rituximab) or if they had never been treated with a 
DMT for RRMS and were not planning to be treated with 
a DMT in the next 6 months. Neurologists could partici-
pate if they were board-certified or board-eligible in neu-
rology, had practiced for at least 3 years, spent ≥75% of 
their time in direct patient care, and were managing at 
least 20 patients with MS and at least 10 patients with 
RRMS in the past 3 months preceding survey completion.
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Survey Content
A DCE was used to assess treatment preferences. With a 
DCE, participants’ willingness to accept trade-offs in 
hypothetical treatment profiles could be evaluated. In a 
series of choice tasks, respondents viewed two hypotheti-
cal treatment profiles side by side; the treatment profiles 
comprised combinations of seven treatment features (attri-
butes), which varied with respect to their attribute levels, 
and respondents selected their preferred option. Attributes 
and levels were the same for patients and neurologists 
(Table 1), and neurologists were asked to consider treat-
ment for a patient with non–highly active RRMS who may 
or may not previously have received treatment. Attribute 
levels reflected the range of performance seen among 
select DMTs approved for the treatment of RRMS.17– 

20,28–35 Appendix 1 contains detailed information on how 
the minimum and maximum levels for rate of BVL were 
identified. A balanced design with minimal overlap, gen-
erated in Lighthouse Studio 2018 Version 9.8.0 (Sawtooth 
Software, Provo, UT), was used to determine the combi-
nations of levels shown across choice tasks in the DCE.36 

Three hundred fifty choice sets were created so that each 
respondent saw a different series of tasks. Each respondent 
completed a total of nine choice tasks.

The surveys included an introductory section describ-
ing the meaning of BVL, followed by a section in which 
respondents rated each of the attribute levels on a five- 
point scale (ie, very bad to very good) to acquaint 

respondents with the treatment attributes in the DCE 
choice tasks. These ratings were also used as an indicator 
of inattentiveness in responses. The DCE exercises then 
followed.

Patient sociodemographic, clinical, and treatment char-
acteristics and neurologist sociodemographic, professional 
history, and practice characteristics were also collected. 
The Multiple Sclerosis Self-Efficacy Scale (MSSE)37 and 
the 54-item Multiple Sclerosis Quality of Life (MSQOL- 
54) Cognitive Function subscale, two patient-reported out-
come measures, were also collected.38 The MSSE com-
prises two nine-item scales, Function and Control, which 
assess confidence with functional abilities and managing 
symptoms, respectively. Each item is rated on a scale from 
10 to 100, in increments of 10 (10 = very uncertain, 50 = 
moderately certain, and 100 = very certain).39 The two 
subscale scores were formed by averaging the items com-
posing them (range: 10‒100), and a total score was calcu-
lated by summing scores on the two subscales (range: 20‒ 
200).40 Higher scores indicate greater self-efficacy.

The MSQOL-54 Cognitive Function subscale contains 
four items; patients rate the frequency with which they 
have had problems with cognitive function in the past 
month on a scale of 1 (all the time) to 6 (none of the 
time).38 The Cognitive Function score was calculated by 
first converting each rating item to a 0 to 100 scale, in 
increments of 20 (0 = all of the time, 20 = most of the 
time, 40 = a good bit of the time, 60 = some of the time, 80 

Table 1 Attributes and Levels Included in the DCE

Attribute Description Shown Level 1 Level 2 Level 3

2-year disability 
progression

X% risk of physical disability worsening over 2 years 10% 20% 35%

1-year relapse rate X% risk of relapsing in the next year 15% 30% 40%

Rate of BVL (relative to 

normal)

BVL, which is associated with cognitive decline, is about X times 

faster than normal (total of X% loss over 5 years)

1.5 times 

faster; 1.76% 
loss

2.5 times 

faster; 2.62% 
loss

4 times 

faster; 3.85% 
loss

Risk of GI symptoms X% risk of GI symptoms, including stomach pain, nausea, and/or 
diarrhea

<1% 10% 25%

Risk of flu-like symptoms X% risk of flu-like symptoms, including fever, muscle aches, 
fatigue, and/or headache

<1% 30% 70%

Risk of infection X% risk of infection, such as a respiratory or urinary tract 
infection or herpes (eg, shingles, cold sores)

20% 45% 80%

Risk of life-threatening 
event

X% (x of y) risk of life-threatening side effect 0% risk 0.01% (1 of 
10,000)

0.1% (1 of 
1000)

Abbreviations: BVL, brain volume loss; DCE, discrete choice experiment; GI, gastrointestinal.
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= a little of the time, 100 = none of the time) and then 
computing the average of the four items. Higher scores 
indicate higher cognitive function.

Statistical Analysis
Descriptive statistics were computed for all study vari-
ables. Means and standard deviations, or medians and 
ranges, were calculated for continuous and count vari-
ables, and frequency and percentages were calculated for 
categorical variables.

To derive preference weights for each attribute and 
attribute level, a hierarchical Bayesian model was fitted 
to the choice data from the DCE. Point estimates of the 
hierarchical Bayesian model coefficients represented mean 
preference weights. Willingness to make trade-offs was 
assessed by comparing the magnitude of change between 
levels of one attribute to the magnitude of change between 
levels in another attribute. At the individual level, the 
range of each attribute (utility of most favorable level 
minus utility of least favorable level) was divided by the 
sum of the ranges of all attributes and multiplied by 100 to 
calculate the conditional relative importance of each 
attribute.

Independent-samples t-tests (for two-group compari-
sons) or one-way analysis of variance tests (for three- 
group comparisons) were used to evaluate whether relative 
importance of attributes differed between patients and 
neurologists, as well as between select subgroups 
(patients: age, line of therapy, disability [measured by the 
MSSE, median split], and cognitive function [measured by 
the MSQOL-54 Cognitive Function scale, median split]; 
neurologists: years in practice [median split], most fre-
quently prescribed type of MS medication for non- 
advanced RRMS [injectable vs oral vs both equally], 
practice type [university/teaching vs community hospital 
practice], and RRMS patient volume in past 3 months, 
median split]).

Data were analyzed using SPSS Statistics 23 (IBM 
Corp., Armonk, NY) for descriptive statistics and sub-
group analyses and Lighthouse Studio 2018 Version 9.8.0 
(Sawtooth Software, Provo, UT) for the DCE analysis.

Results
A total of 523 patients and 235 neurologists accessed the 
survey, and 164 patients and 154 neurologists met the 
inclusion criteria and completed the survey. In effort to 
ensure the validity of the DCE, data were examined for 
evidence of potential inattention to responses; respondents 

were flagged if they showed evidence of straight-lining, 
completed the survey in less than half of the median length 
of time, completed the DCE portion in less than half to the 
median length of time, and/or had two or more illogical 
responses to the very bad/very good rating items. These 
checks resulted in 14 patients and 4 neurologists being 
flagged for potential inattention. Sensitivity analyses 
were performed by computing the preference weights 
with and without these respondents and comparing the 
results; given that at least one of the preference weights 
differed significantly, these respondents were removed 
from further analyses. Therefore, the final sample included 
150 patients and 150 neurologists.

On average, patients were 54.0 years of age and pre-
dominantly female (84.0%). Less than one third (30.7%) 
were employed, 26.0% were retired, and 24.0% were on 
long-term disability. The most frequently reported comor-
bidities included depression (28.7%) and anxiety (24.0%); 
82.7% of patients were currently taking a prescription 
medication for RRMS, with the majority reporting being 
on an oral (50.0%) or injection (31.5%) medication. 
Patients reported a fairly high level of certainty in their 
ability to perform functional tasks and manage symptoms, 
with a median MSSE Function score of 88.9 (range: 18‒ 
100) and a median MSSE Control score of 65.0 (range: 
16‒100). Overall, the median MSQOL-54 Cognitive 
Function score of 70 (range: 0‒100) indicated that patients 
in the sample had problems with their cognitive function 
between “a little of the time” and “some of the time” in the 
past month (Table 2).

The majority of neurologists practiced in a nonaca-
demic setting (73.3%), with a mean of 17.4 years in 
practice, and treated a median of 57 RRMS patients in 
the past 3 months (Table 3).

Patient and Neurologist Treatment 
Preferences
Figure 1 reports relative importance of treatment attributes 
among patients and physicians. Among patients, the most 
important treatment attribute was reducing the rate of 
BVL, followed by the risk of infection and risk of flu- 
like symptoms. Reducing the rate of BVL was approxi-
mately twice as important to patients as reducing the risk 
of a life-threatening event, the 1-year relapse rate, and the 
risk of gastrointestinal symptoms. In contrast, the most 
important treatment attribute among neurologists was 
reducing the risk of a life-threatening event, followed by 
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Table 2 Patient Characteristics (N=150)

Age, mean ± SD 54.0 ± 11.4

Female, n (%) 126 (84.0)

Marital status, n (%)
Single/separated/divorced/widowed 54 (36.0)

Committed relationship/married 96 (64.0)

Education, n (%)

Less than college degree 60 (40.0)

College graduate or higher 90 (60.0)

Current employment status, n (%)

Employed 46 (30.7)
Retired 39 (26.0)

Long-term disability 36 (24.0)

Homemaker 17 (11.3)
Not employed 10 (6.7)

Student 2 (1.3)

Has children in household, n (%) 106 (70.7)

Household income,a n (%)
Less than $50,000 64 (42.7)

$50,000 to $99,999 50 (33.3)

$100,000+ 31 (20.7)

Comorbidities ≥10%, n (%)

Hypertension 50 (33.3)
Depression 43 (28.7)

Anxiety 36 (24.0)

Cholesterol issues 30 (20.0)
Migraines 26 (17.3)

Diabetes 19 (12.7)

Fibromyalgia 15 (10.0)

Self-reported current health status, n (%)
Excellent, very good, or good 92 (61.3)

Fair or poor 58 (38.7)

Diagnosed ≥5 years ago, n (%) 131 (87.3)

Currently on prescription medication for RRMS, n (%) 124 (82.7)
Current prescription,b n (%)

Oral 62 (50.0)

Injection 39 (31.5)
Infusion 21 (16.9)

Line of therapy, n (%)
First 31 (25.0)

Second 45 (36.3)

Third or later 48 (38.7)

(Continued)
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Table 2 (Continued). 

Relapses in past 12 months, n (%)

0 87 (58.0)
1 38 (25.3)

2 16 (10.7)

≥3 9 (6.0)

MSSE Scale score,c median (range)

Self-efficacy: Function 88.9 (17.8–100)
Self-efficacy: Control 65.0 (15.6–100)

Total score 152.8 (38.9–200)

MSQOL-54 Cognitive Function Scale score,d median (range) 70.0 (0–100)

Notes: aN = 5 (3.3%) respondents selected chose not to answer the household income question. bPatients could have been on more than one prescription medication. Oral 
medications included dimethyl fumarate (29.0%), fingolimod (11.3%), and teriflunomide (9.7%). Injection medications included interferon (16.1%; interferon beta-1a: 8.9%, 
interferon beta-1b: 5.6%, pegylated interferon: 2.4%) and glatiramer acetate (15.3%). Infusion medication included ocrelizumab (16.9%). An additional 3.2% reported being on 
another medication not listed in the survey. cThe MSSE items are rated on a scale of 10 to 100, in increments of 10 (0=very uncertain, 50=moderately certain, and 100=very 
certain); scores on the subscales could range from 10 to 100, and total scores could range from 20 to 200. Higher scores indicate more self-efficacy. dThe MSQOL is scored 
from 0 to 100 (0=all of the time, 20=most of the time, 40=a good bit of the time, 60=some of the time, 80=a little of the time, and 100=none of the time); higher scores 
indicate higher cognitive function. 
Abbreviations: MSQOL-54, Multiple Sclerosis Quality of Life-54; MSSE, Multiple Sclerosis Self-Efficacy; RRMS, relapsing-remitting multiple sclerosis; SD, standard deviation.

Table 3 Neurologist Characteristics (N=150)

Years in practice, mean ± SD 17.4 ± 7.8

Male, n (%) 113 (75.3)

Age, n (%)
Less than 55 years 64.7 (97)

55 years or older 35.3 (53)

Completed a fellowship, n (%) 121 (80.7)

Fellowship area, n (%)

Multiple sclerosis 58 (47.9)
Neuroimmunology 12 (9.9)

Other 51 (42.1)

Primary practice setting, n (%)

Academic 40 (26.7)

Nonacademic 110 (73.3)

Percent of time spent in direct patient care, mean ± SD 93.8 ± 7.2

Number of MS patients in past 3 months, median (range) 87.5 (20–500)

Number of RRMS patients in past 3 months, median (range) 57.0 (10–400)

Medication most frequently prescribed to non–highly active RRMS patients, n (%)
Injectable 18 (12.0)

Oral 69 (46.0)

Both equally 63 (42.0)

Abbreviations: MS, multiple sclerosis; RRMS, relapsing-remitting multiple sclerosis; SD, standard deviation.
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21.1%

19.7%

15.9%

15.6%

11.5%

8.9%

7.3%

15.0%

16.5%

10.9%

18.5%

20.6%

10.4%

8.1%

0% 5% 10% 15% 20% 25% 30%

Rate of BVL (relative to normal) - from 4× to 1.5×

Risk of infection - from 80% to 20%

Risk of flu-like symptoms - from 70% to <1%

2-year disability progression - from 35% to 10%

Risk of life-threatening event - from 0.1% to 0%

1-year relapse rate - from 40% to 15%

Risk of GI symptoms - from 25% to <1%

Relative importance, %

Patients Neurologists

+ Denotes significant difference (P<0.05)

Figure 1 Relative importance of treatment attributes. 
Notes: 95% confidence intervals are depicted. 
Abbreviations: BVL, brain volume loss; GI, gastrointestinal.

Figure 2 Attribute-level preference weights. 
Notes: Preference weights should not be interpreted by themselves. Instead, the magnitude of change within one attribute should be compared to change within another 
attribute. 
Abbreviations: BVL, brain volume loss; GI, gastrointestinal.
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slowing the rate of 2-year disability progression and redu-
cing the risk of infection. Reducing the risk of a life- 
threatening event was approximately twice as important 
to neurologists as reducing the risk of flu-like symptoms, 
the risk of gastrointestinal symptoms, and the 1-year 
relapse rate. Differences in the relative importance of 
attributes between patients and neurologists, respectively, 
included rate of BVL (21.1% vs 15.0%; P<0.001), risk of 
infection (19.7% vs 16.5%; P<0.001), risk of flu-like 
symptoms (15.9% vs 10.9%; P<0.001), risk of a life- 
threatening event (11.5% vs 20.6%; P<0.001), rate of 2- 
year disability progression (15.6% vs 18.5%; P=0.004), 
and 1-year relapse rate (8.9% vs 10.4%; P=0.005).

Figure 2 reports the attribute-level preference weights for 
patients and neurologists. In general, preference weights 
increased linearly with improvements across attribute levels. 
The attribute-level preference weights illustrate the trade-offs 
that patients and neurologists would be willing to make. For 
example, patients would be willing to accept an increase in risk 
of flu-like symptoms from <1% to 30% (change in preference 
weight: 1.20‒0.43 = 0.77) in exchange for reducing the rate of 
BVL from 2.5 times to 1.5 times faster than normal (1.85‒0.17 
= 1.68). In another example, neurologists would be willing to 
accept an increase in 2-year disability progression from 10% to 
20% (1.22) in exchange for reducing the risk of a life-threaten-
ing event from 0.10% to 0.01% (1.91).

Figure 3 illustrates the value that participants place 
specifically on BVL relative to changes in the other attri-
butes, showing the amount of worsening in each attribute 

that patients and neurologists would be willing to accept in 
exchange for decreasing the rate of BVL from 2.5 times to 
1.5 times faster than normal based on attribute-level pre-
ference weights. For example, to reduce the rate of BVL 
from 2.5 times to 1.5 times faster than normal, patients and 
neurologists would be willing to accept increases of 28% 
and 14%, respectively, in the 1-year relapse rate (from 
15%) and increases of 27% and 17%, respectively, in the 
risk of infection (from 20%).

Subgroup Analyses
No significant differences in relative importance were 
found by age, gender, education, line of therapy, disability, 
and cognitive function among patients or by most fre-
quently prescribed type of MS medication, practice type, 
and patient volume among neurologists.

Significant differences were identified in the relative 
importance estimates for risks of a life-threatening event 
and infection by years in practice (Figure 4). Specifically, 
although reducing the risk of a life-threatening event was 
most important to neurologists, regardless of their years in 
practice, those in practice fewer years (≤17 years) placed 
greater value on this attribute than those in practice longer 
(>17 years) (22.3% vs 18.6%, respectively; P=0.036) and 
valued risk of a life-threatening event more than reducing 
the rate of 2-year disability progression and the risk of 
infection. In contrast, neurologists in practice longer (>17 
years) valued these three attributes equally.

Figure 3 Increases in attributes that patients and neurologists are willing to accept in exchange for decreasing rate of BVL from 2.5 times to 1.5 times faster than normal. 
Abbreviations: BVL, brain volume loss; GI, gastrointestinal.
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Discussion
This study provides important insight into differences in the 
perspectives of patients with RRMS and neurologists who 
treat RRMS in the United States. Whereas patients were 
most focused on reducing the rate of BVL and the risk of 
developing infections or flu-like symptoms, neurologists were 
most focused on reducing the risk of a life-threatening event 
and slowing the rate of 2-year disability progression.

Differences in treatment priorities between patients and 
physicians have been observed in other preference studies. 
For example, in a study of 200 patients with advanced mela-
noma and 226 treating oncologists, patients valued overall 
survival over avoidance of adverse events, whereas oncolo-
gists were more focused on avoidance of adverse events than 
overall survival, underscoring potential implications for treat-
ment planning and decision-making in this group.41 In con-
trast, in a study examining preferences for oral 
pharmacotherapy for treatment of overactive bladder, patients 
placed greater value on limiting the risk of side effects, 
whereas oncologists placed greater value on increasing the 
benefits.42 In a study of 306 Japanese patients with psoriasis 
and 161 Japanese treating physicians, preferences were largely 
similar between patients and physicians; however, patients 
were influenced by a few key attributes (effectiveness, setting, 
and availability of a bio-holiday), whereas physicians included 

a broader range of attributes in their trade-off decision- 
making.43

Not surprisingly, the current study findings are consistent 
with those of other preference studies in MS that show 
preferences are highest for treatments that provide the most 
improvement with the least risk of side effects.44–46 

Nevertheless, patients and neurologists in the current study 
expressed a willingness to make benefit-risk tradeoffs, as 
demonstrated by the willingness to accept an increased risk 
of side effects in exchange for improvements in efficacy. The 
importance of reducing the rate of BVL among patients is 
particularly notable given that preference-based studies in 
MS21–24 have not included this factor in their assessments. 
BVL has been associated with disease progression and long- 
term disability;11–14,47,48 thus, it holds notable importance to 
patients. Furthermore, in prior qualitative research, patients 
and neurologists cited cognitive functioning as one of the 
most important impacts of RRMS,27 reinforcing that the 
associated BVL should be considered in tandem with dis-
ability progression and relapse rates in treatment decision- 
making. The importance of cognitive functioning, which has 
been associated with BVL, has been observed in other studies 
of chronic conditions. For example, in a study examining 
preferences for migraine treatment, patients were willing to 
pay $59 per month on average to avoid memory problems.49

Figure 4 Relative importance of treatment attributes: Neurologists by years in practice. 
Notes: 95% confidence intervals are depicted. 
Abbreviations: BVL, brain volume loss; GI, gastrointestinal.

Patient Preference and Adherence 2021:15                                                                                       https://doi.org/10.2147/PPA.S306498                                                                                                                                                                                                                       

DovePress                                                                                                                       
1523

Dovepress                                                                                                                                                           Kumar et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Patients placed more importance on slowing the rate of 
disability progression than slowing the relapse rate in the 
current study. This finding has been similarly observed in 
prior patient preference studies.45,50,51 However, in a pre-
ference study examining patients’ willingness to pay for 
attributes of DMTs, patients were willing to pay more for a 
DMT that could reduce the number of relapses in 2 years 
to one ($2768 per month) than for a DMT that could 
decrease the percentage of patients who experienced dis-
ability progression in 2 years to 1% ($289 per month).44 

This difference may be driven by how these attributes 
were described and the respective levels used; our study 
examined the importance of reducing the risk of relapsing 
in the next year from 40% to 10% as opposed to reducing 
the actual number of relapses in the next year. As such, it 
could be that relapse rate is more impactful in treatment 
choice when described in terms of the absolute number of 
relapses one can expect than when described in terms of 
percentage risk.

In the current study, physicians also placed more 
importance on slowing the rate of disability progression 
than slowing the relapse rate. At first glance, this contra-
dicts findings from a retrospective chart study that found 
efficacy against relapses was the most predominant driver 
of treatment choice for RRMS among US patients.52 

However, the influence of slowing the progress of disabil-
ity in treatment selection increased over two-fold from the 
fourth quarter (Q4) of 2015 to Q4 2017 to become the 
second most predominant driver of treatment choice. This 
may reflect a continued upward trajectory of the impor-
tance of slowing disability progression in treatment choice. 
Further, this chart study showed that treatment choices in 
Q4 2017 were most often made jointly between physicians 
and patients, indicating the importance of disability pro-
gression from the patient perspective. The importance of 
disability progression was found in another recent prefer-
ence study conducted with patients and physicians in 
Germany, in which three groups of physicians differed in 
their preferences; only in the smallest group (22.2%) was 
relapse rate more important than disability progression.25

That patients perceived that reducing the risk of a life- 
threatening side effect as less important than reducing the 
rate of disability progression is supported by other 
research, such as a study of 651 patients with MS who 
were willing to accept increases in the risk of serious 
adverse events in exchange for improving delays in 
progression.45 However, patients also prioritized reducing 
the risk of infection and flu-like symptoms over reducing 

the risk of life-threatening events, which diverges from 
prior studies that found patients were more willing to 
accept increases in the risk of less severe side effects 
(eg, infection, flu-like symptoms, headaches) over rare 
but serious side effects.46,53

In contrast with the patients in the current study, the 
neurologists were most concerned with reducing the risk of 
a life-threatening side effect. This finding may indicate that 
US physicians are more risk averse, potentially because of 
fear of being sued and, as a result, may practice more defen-
sive medicine. This, coupled with the finding that patients 
were less concerned with the risk of a life-threatening side 
effect, may lead to differences in the risks that patients and 
physicians would be willing to accept. Indeed, prior research 
among MS patients and neurologists in Germany found that 
patients were willing to accept a higher risk of the potentially 
life-threatening side effect of progressive multifocal leukoen-
cephalopathy than were neurologists.54

The preferences noted in the current study could have 
implications for patient care, with our findings suggesting 
multiple avenues for further research in promoting patient 
care and quality of life. The routine monitoring of BVL is 
not currently standard practice, but the importance of BVL 
could present an opportunity for magnetic resonance imaging 
to be integrated into clinical practice. Furthermore, given that 
BVL, disability, and relapses may each be predictors of long- 
term disease progression, more research is needed to system-
atically assess the contribution of each risk factor and identify 
appropriate and effective interventions. This includes the 
importance of reducing the rate of BVL and the need for 
novel therapeutic agents that can target this element of disease 
progression, thus limiting cognitive impairment and promot-
ing long-term functioning. Finally, these results also empha-
size the importance of patients and providers both making 
their preferences explicit during treatment discussions and 
thus helping to guide shared decision-making and effective 
care planning. Overall, the study results provide fertile ground 
for future research examining treatment decision-making in 
the context of MS and the development of effective interven-
tions to help promote patient care.

This study has limitations. Surveys using a DCE 
approach rely on participant responses to hypothetical 
scenarios and, in turn, may not reflect the true preferences 
of individuals facing such decisions. Despite this inherent 
limitation, DCE methodology has been widely used and 
validated in the assessment of treatment preferences and in 
the context of several disease states. In addition, the 
patient sample was predominantly female and highly 
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educated; therefore, results may not be generalizable to the 
entire MS population in the United States. However, it is 
important to note that preferences did not differ by gender 
or educational status. Moreover, this study overrepresented 
physicians under 55 years of age; while 64.7% of neurol-
ogists in this study were less than 55 years of age, 45.4% 
of neurologists in the United States were under 55 years of 
age in 2017.55 Therefore, results may not be generalizable 
to the entire neurologist population in the United States. 
Furthermore, the online survey format may have presented 
a barrier to those with limited access to online services or 
lack of comfort with online activities. Whereas efforts 
were made to recruit a diverse sample of respondents, it 
is possible that such individuals are underrepresented in 
the current study.

Conclusion
United States-based patients and neurologists reported dif-
ferent preference profiles for treatment of MS, with 
patients most concerned with reducing the rate of BVL 
and their risk of developing infections or flu-like symp-
toms and neurologists most concerned with reducing the 
risk of a life-threatening event and slowing the rate of 2- 
year disability progression. The current study highlights 
important differences in the treatment preferences of 
patients and neurologists in the United States, underscor-
ing the importance of considering patients’ perspectives, 
particularly concerning reducing the rate of BVL, and can 
help guide shared decision-making and promote effective 
care of this patient population.

Abbreviations
BVL, brain volume loss; DCE, discrete choice experiment; 
DMT, disease-modifying therapy; MS, multiple sclerosis; 
MSQOL-54, Multiple Sclerosis Quality of Life-54; MSSE, 
Multiple Sclerosis Self-Efficacy; RRMS, relapsing-remit-
ting multiple sclerosis.
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