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Purpose: RebiSmart® is an electromechanical multidose autoinjector developed for administering subcutaneous interferon beta-1a in 
patients with multiple sclerosis (pwMS). This online survey aimed to understand MS nurses’ and pwMS preferences and perceptions 
regarding the features of an upgraded version of the RebiSmart device (RebiSmart 3.0) compared to other assistive devices used for 
multiple sclerosis (MS) therapy.
Patients and Methods: Eligible MS nurses and pwMS from Germany, Italy, and the United Kingdom completed a double-blind, 30- 
minute online self-administered questionnaire, including a 10-minute video describing the features of RebiSmart 3.0 and its use in 
administering interferon beta-1a.
Results: In total, 102 participants (MS nurses, n=52; patients, n=50) completed the survey. Overall, 70% respondents found the RebiSmart 
3.0 device “very”/“extremely” appealing, 53% were “very”/“extremely” interested in learning more, and 71% stated they would be “very”/ 
“extremely” comfortable using (pwMS) or educating (MS nurses) on it. Among current or recent RebiSmart 2.0 users (vs RebiSmart 2.0 
nonusers), 67% (vs 52%) rated RebiSmart 3.0 “very” or “extremely” appealing, 52% (vs 43%) were “very” or “extremely” interested in 
learning more about the device, and 67% (vs 48%) stated they would be “very” or “extremely” comfortable using the RebiSmart 3.0 
device. Respondents ranked customizable injection process (including injection speed, hold time, depth and rotation guide), self-injection 
process, and hidden needle as the most important self-assistive device features. RebiSmart 3.0 was rated higher than other self-injecting 
devices on all tested features. Overall, with respect to the top three features, 89% of the MS nurses and 73% of PwMS rated RebiSmart 3.0 
“very good” or “excellent”. After reviewing the video, 52% respondents had no questions, 67% nurses recommended providing more 
information on the customizable injection process feature of RebiSmart 3.0 to patients, and 88% nurses considered patient demonstration 
materials to be the most helpful type of information for them when initiating and educating pwMS on self-assistive devices.
Conclusion: The overall reactions of MS nurses and pwMS to the RebiSmart 3.0 device features were positive. The incremental 
advances over previous versions of the device as well as in comparison with other currently available assistive devices were 
welcomed. The MS nurses identified key needs for patient education on the use of the device and the suitable approaches (training 
videos and educational leaflets) to support MS nurses and pwMS.
Keywords: subcutaneous interferon beta-1a, customizable injection, hidden needle, neurodegenerative disorder, nurse and patient 
device assessment, online survey

Introduction
Multiple sclerosis (MS) is a chronic, inflammatory, demyelinating, and neurodegenerative disease of the central nervous 
system that commonly affects young adults.1 Although there is no definite cure for MS, several disease-modifying 
therapies (DMTs) approved for treating MS reduce the relapse frequency and delay disease progression.1,2 Similar to 
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other chronic diseases, MS requires long-term treatment regimens, and nonadherence or suboptimal adherence to 
treatment remains a key challenge in managing MS.3 Several strategies have been implemented to improve the 
management of MS, such as identifying novel treatments, adopting patient support programs, and modifying drug 
delivery systems.4–6 The development of innovative autoinjection assistive devices is one such strategy for optimizing 
adherence, which ensures that patients with MS (pwMS) can receive maximum therapeutic benefits from their 
medication.4–6 Currently, several autoinjectors are available for the administration of MS treatments, each featuring 
unique designs, handling and distinct features. Betaconnect® is an electronic autoinjector designed for the administration 
of Betaseron®/Betaferon® (interferon beta-1b), whereas ExtaviPro™ is as a mechanical autoinjector used for the 
administration of Extavia® (interferon beta-1b).7,8 Additionally, Avonex® and Plegridy® pens are available as prefilled 
single-dose autoinjectors intended for administration of Avonex® (interferon beta-1a) and Plegridy® (peginterferon beta- 
1a), respectively.9,10

The RebiSmart® autoinjector device (Ares Trading S.A., Eysins, Switzerland [an affiliate of Merck KGaA]), is the 
first electromechanical multidose assistive device developed for administering subcutaneous interferon beta-1a ([sc IFN 
β-1a]; Rebif, Merck Europe, B.V., Amsterdam).11,12 Sc IFN β-1a is a well-established, first-line DMT used for treating 
relapsing MS.13–15 Sc IFN β-1a is typically self-administered at a recommended dose of 44 μg three times a week.13,14,16 

The RebiSmart device has been shown to improve patients’ adherence to sc IFN β-1a therapy, which may lead to better 
clinical outcomes.17,18 The device has evolved to meet the changing needs of pwMS, as part of a comprehensive and 
continuous evaluation to determine whether the device is optimized to deliver maximum patient benefit that sc IFN β-1a 
therapy can provide. A recent formative usability study identified several strengths and opportunities for improvement in 
the existing RebiSmart device and formed the basis for an upgraded version of the device, RebiSmart 3.0.19,20

The evolution of MS therapy has significantly impacted the role of MS nurses, deepening their involvement in the 
diagnosis, management, and support of pwMS.21 Because specialized MS nurses are well versed with the progression of 
MS and are acutely aware of the needs of their patients and patient care partners, they play a critical role in educating 
pwMS and their care partners about the disease and treatment options. MS nurses’ opinions about the treatment devices 
used by patients may influence the patients’ decision-making.21 Thus, it is imperative to understand MS nurses’ 
perspectives as well as identify and address potential education gaps in training pwMS on the use of self-injection 
assistive devices.

From the patients’ perspective, the choice of DMT greatly depends on personal preference and pwMS are required to 
evaluate the risk–benefit trade-offs of a treatment in terms of different features or attributes.22 As the number of DMTs 
and devices for administering these DMTs are expected to expand, it is relevant to study patients’ understanding and 
attitudes toward new developments (DMTs and devices) and determine the device features that would be desirable.

Here, we report the results of a multinational online survey of MS nurses and pwMS that aimed to understand their 
perspectives on an upgraded version of the RebiSmart device (RebiSmart 3.0) compared with other assistive devices used 
for administering injectable MS therapies as well as identify potential educational gaps.

Patients and Methods
Survey Design and Participants
MS nurses and pwMS from an online panel of respondents based in Germany, Italy, and the United Kingdom (UK) were 
invited to participate in the study fielded from April through May 2022. The participants were asked to respond to 
a double-blind 30-minute online survey that included a self-administered questionnaire to determine study eligibility, 
a 10-minute video (with blinded device name, referred as Device Q during the survey) describing the features of the new 
RebiSmart 3.0 device and its use for administering sc IFN β-1a (Supplementary Video), followed by discrete choice 
questionnaire designed to meet the study objectives. The questionnaire was designed to collect information on the 
respondents’ initial reactions to the features of the new RebiSmart 3.0 device and its uses, identify potential RebiSmart 
3.0 characteristics that have a clear benefit compared with other assistive self-injection devices, and identify perceived 
educational gaps to be addressed to ensure smooth transition to RebiSmart 3.0 from current self-assistive devices, 
including RebiSmart version 2.0.
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Eligibility to participate in the study was based on responses to a set of screening questions to ensure that participants 
had sufficient knowledge and experience with the use of assistive devices for injecting therapies to treat MS. Specialist 
MS nurses who had spent most of their worktime assisting pwMS, had initiated or educated pwMS on self-administered 
injectable treatments, and had at least 3 years of experience in initiating, educating, or managing pwMS on self- 
administered injectable treatments were eligible to participate in the study. PwMS who had experience with self- 
administered injectable treatment without support from their care partner, including current or recent users of 
RebiSmart 2.0 or other assistive devices, were also included in the study. We defined current RebiSmart 2.0 users as 
those who had used RebiSmart 2.0 for at least 1–2 years, recent RebiSmart 2.0 users as those who had used the device for 
at least 1 year but recently discontinued usage within the past 9 months, and current/recent users of self-administered 
injectable treatments other than RebiSmart 2.0 as those who had used such devices for at least 6 months and were 
currently using the devices or had recently discontinued them. PwMS who were likely to speak with their treating 
physician about the possibility of switching treatments in the next 6 months were excluded.

The survey included an exhaustive list of the features of assistive devices generated through a review of RebiSmart 
2.0 and 3.0 user guides/product videos, a literature review of previous publications on assistive devices, and pilot 
interviews (n = 3) conducted in the UK to test or confirm features of any assistive device that are considered important to 
pwMS or MS nurses’ satisfaction. Participants were asked to select the one feature they thought was most important and 
the one feature that they thought was least important to their satisfaction (for MS nurses, their patients’ satisfaction) while 
using a self-injecting device to receive the MS treatment.

After watching the blinded demonstration video of the RebiSmart 3.0 device, all respondents were asked to rate their 
receptivity to the device (for example, appeal of the device, interest in learning more about the device, and comfort using 
the device) on a scale of 1–5, with 1 being “not at all” appealing/interested/comfortable and 5 being “extremely” appealing/ 
interested/comfortable Respondents were also asked to rate (scale of 1–5 with 1 being “poor” and 5 being “excellent”) how 
well they expected RebiSmart 3.0 to perform across each of the above-mentioned device features. To identify perceived 
educational gaps regarding the device features, respondents were asked questions such as “What sources do you use to stay 
up to date on MS treatments and associated devices?”, “Which of the following features of RebiSmart 3.0 do you have 
questions or concerns about that you would like more information on?”, and “From which sources would you want to learn 
more about RebiSmart 3.0?” MS nurses were asked to rank the top three features of RebiSmart 3.0 that manufacturers 
should provide additional materials or education on for pwMS who may use this device.

The survey questionnaire (select) is provided in the Table S1.
The survey was organized and conducted through an independent external market research company (HawkPartners 

LLC, USA) according to international quality standards.

Statistical Analysis
Maximum difference analysis was used to determine the relative ranking of the device features in order of importance to 
user satisfaction for pwMS or perceived user satisfaction from MS nurses’ viewpoint. Implementation of the Maximum 
difference analysis was chosen for this study in order to achieve clearer differentiation among the selected device 
attribute features and eliminates straight-lining and scale usage effects which can complicate traditional self-stated rating 
scale analysis.23,24 The responses were then analyzed using hierarchical Bayesian techniques to obtain the relative 
attribute motivation scores at the individual respondent level.

The survey results were quantified using anchored maximum difference analysis.25 The respondents were presented 
with a randomly selected subset of features outside the maximum difference exercise and asked which of these assistive 
device attributes are most important to their satisfaction with any assistive device for self-administering an MS therapy. 
This additional information would help determine, for each individual, a performance level above which they would be 
satisfied, thereby setting a threshold for success. The action-based threshold (anchor) can highlight discrete messages 
with the power to appeal. Any message with a score above 100 was considered “significantly more or important”.

General Data Protection Regulation (GDPR) guidelines were followed, and all nurses and patients provided signed 
informed consent, which they were free to withdraw at any time without needing to state their reasons.
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Results
Participants’ Demographics and Profile
A total of 102 respondents (MS nurses, n = 52; pwMS, n = 50) completed the survey. Among the 52 MS nurses who 
participated in the survey, 16 were from the UK, 18 from Germany, and 18 from Italy. All the MS nurses were well 
experienced, with an average of 19 years of experience in nursing and approximately 10 years of experience in initiating, 
managing, and educating pwMS regarding self-injectable devices. On an average, they assisted approximately 94 pwMS 
per month. In addition, all eligible MS nurses reported having experience in training patients on the RebiSmart device. 
They also reported having experience in handling other self-assisted devices used for delivering a variety of self-injecting 
DMTs such as Copaxone® [glatiramer acetate] (80%), Plegridy® [peginterferon beta-1a] (68%) Avonex® [Interferon 
beta-1a] (68%), Kesimpta® [ofatumumab] (58%), Tysabri® [natalizumab] (50%), Betaseron® [Interferon beta-1b] (45%) 
and Extavia® [Interferon beta-1b] (27%). Of the 50 pwMS included in the survey, 18 were from Italy, 17 from the UK, 
and 15 from Germany. Among the current or recent RebiSmart 2.0 users (n = 27), 43% (n = 12) had used the device for 2 
years or less. The participants’ profiles and demographics are presented in Table 1.

Table 1 Respondent Profiles (n = 102)

Characteristics MS nurses (N = 52)

Location, n (%)
Germany 18 (34.6)

Italy 18 (34.6)

UK 16 (30.8)

Average time in practice, years 19

Average number of years initiating, managing, and educating pwMS  
on self-injectable devices, years

10

Average number of pwMS seen per month, n 94

Practice type (%)
University/teaching hospital 36.5

Specialized MS center 42.3

Community hospital 15.4
Group private clinic 3.8

Private clinic 1.9

Time spent with pwMS, (%)
Self-injection education 77.3

Educating on MS 9.6
Recording medical history 6.6

Monitoring health 6.5

Characteristics PwMS (N = 50)

Location, n (%)
Germany 15 (30)

Italy 18 (36)

UK 17 (34)

Female patients, n (%) 35 (70)

Age (years), n (%)
20–34 11 (22)
35–49 17 (34)

50–65 22 (44)

(Continued)
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Overall Receptivity to RebiSmart 3.0
Overall, 70% of the respondents, including MS nurses and pwMS, rated the RebiSmart 3.0 device “very” or “extremely” 
appealing, 53% were “very” or “extremely” interested in learning more about the device, and 71% stated they would be 
“very” or “extremely” comfortable using (58% pwMS) or educating patients on this device (83% MS nurses) (Figure 1). 
Compared with pwMS, MS nurses had an overall more positive initial reaction to the device, with 79% of the MS nurses 
vs 60% of the pwMS rating RebiSmart 3.0 “very” or “extremely” appealing.

Current or recent RebiSmart 2.0 users were slightly more receptive to RebiSmart 3.0 than RebiSmart 2.0 nonusers. 
Among current or recent RebiSmart 2.0 users (vs RebiSmart 2.0 nonusers), 67% (vs 52%) rated RebiSmart 3.0 “very” or 

Table 1 (Continued). 

Characteristics MS nurses (N = 52)

Start of MS-related symptoms and diagnosis, n (%) Symptoms Diagnosis

1–5 years ago 8 (16) 8 (16)

6–10 years ago 15 (30) 16 (32)
11–15 years ago 9 (18) 10 (20)

15–30 years ago 17 (34) 15 (30)

30+ years ago 1 (2) 1 (2)

Current/Past RebiSmart 2.0 device user tenure, n (%) (n = 27)
<48 months 15 (57)
48–120 months 7 (26)

>120 months 5 (17)

Abbreviations: pwMS, patients with multiple sclerosis; MS, multiple sclerosis.

Figure 1 Overall receptivity to RebiSmart 3.0. †Indicates significantly higher than patients at 90% confidence.
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“extremely” appealing, 52% (vs 43%) were “very” or “extremely” interested in learning more about the device, and 67% 
(vs 48%) stated they would be “very” or “extremely” comfortable using (pwMS) or educating pwMS (MS nurses) on this 
device. Of note, among the RebiSmart 2.0 users who rated RebiSmart 3.0 either “somewhat”, “not very” or “not at all” 
appealing (n = 9), majority (78%, n = 7) were “very” or “extremely” satisfied with their current RebiSmart 2.0 device. 
Similarly, among the RebiSmart 2.0 users who rated “somewhat”, “not very” or “not at all” interested in learning more 
about RebiSmart 3.0 (n = 13) and rated “somewhat”, “not very” or “not at all” comfortable using RebiSmart 3.0 (n = 9), 
69% and 78% were highly satisfied with their current device.

Most Important Features of an Assistive Device
The top three features that were ranked as most important driver for their satisfaction with any self-assistive device by 
both pwMS and MS nurses were a customizable injection process, self-injection process, and hidden needle (Figure 2). 
The maximum difference analysis of the survey results revealed that pwMS ranked the self-injection process as the 
most important, whereas MS nurses ranked the customizable injection process as the most important device feature for 
user satisfaction. Focusing on the pwMS sample, customizable injection process was the most important feature for 
RebiSmart 2.0 users (n = 27) whereas self-injections process was the most important feature for RebiSmart 2.0 
nonusers (n = 23, data not shown). In addition to the top three features, “very” or “extremely” satisfied current/recent 
RebiSmart 2.0 users (n = 22) identified size of device as another important feature for their satisfaction whereas 
features such as visual feedbacks and prompts were important for the “somewhat” “not very” or “not at all” satisfied 
RebiSmart 2.0 users (n = 5).

Figure 2 Importance of device features to user satisfaction: Anchored Probability Index. *Indicates significantly higher than patients at 90% confidence. †Indicates 
significantly higher than nurses at 90% confidence. ‡The anchored maximum difference analysis was used for the relative ranking of the device features from greatest to 
least importance to user satisfaction. §This question was asked multiple times and only 4 features were shown at a time and were randomized in each screenshot; so the 
respondent would end up seeing a single feature listed on different screenshots. 
Abbreviation: n, number of respondents.
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Preference for RebiSmart 3.0 versus Other Assistive Devices
RebiSmart 3.0 outperformed other self-injecting devices for sc IFN β-1a on all tested features, including the top three ranked 
features (Figure 3). Overall, 81% and 50% of the respondents rated RebiSmart 3.0 and other devices as “very good” or 
“excellent” on the top three ranked features, respectively. MS nurses rated RebiSmart 3.0 higher than patients. With respect to the 
top three features, 89% of the MS nurses rated RebiSmart 3.0 “very good” or “excellent”, whereas only 55% rated other devices 
“very good” or “excellent” on the same features. Similarly, a higher proportion of pwMS (73%) rated RebiSmart 3.0 “very good” 
or excellent on the top three features, whereas only 44% gave the same rating to other devices for the same features. Focusing on 
the pwMS sample, both the RebiSmart 2.0 users (n = 27) and the RebiSmart 2.0 nonusers (n = 23) rated RebiSmart 
3.0 performance higher than other self-assistive devices on nearly all features. Notably, more RebiSmart 2.0 users than 
RebiSmart 2.0 nonusers rated RebiSmart 3.0 performance higher than other self-assistive devices on all features, including 
the top three features: 85%, 89% and 78% of the RebiSmart 2.0 users vs 52%, 65% and 65% RebiSmart 2.0 nonusers rated 
RebiSmart 3.0 “very good” or “excellent”, on customizable injection process, self-injection process and hidden needle feature, 
respectively (Figure 4).

Moreover, highly satisfied (“very” or “extremely”) current or recent RebiSmart 2.0 users rated the performance of 
RebiSmart 2.0 and 3.0 device as similar, especially for the top three most important features, whereas less satisfied 
current or recent RebiSmart 2.0 users rated RebiSmart 3.0 performance as better than that of RebiSmart 2.0 on all 
features (data not shown).

Perceived Educational Gaps
Following a review of the video, 52% of the respondents reported having no questions or concerns about any of the 
RebiSmart electromechanical multidose autoinjector features. The proportion of respondents with questions or concerns 
for each feature did not differ significantly between pwMS and MS nurses except for the adherence tracking feature, 

Figure 3 Performance of RebiSmart 3.0 vs other self-injecting devices on key features. *Indicates significantly higher than patients at 90% confidence. †RebiSmart® 2.0 Non- 
Users (n=23) that responded to questions on “Other devices performance”, were asked to consider the assistive device that they are currently using or recently used. ‡The 
anchored maximum difference analysis was used for the relative ranking of the device features from greatest to least importance to user satisfaction. 
Abbreviations: MS, multiple sclerosis; n, number of respondents.
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where a significantly higher proportion of MS nurses wanted more information on this feature than pwMS (17% vs 6%). 
A higher proportion of RebiSmart 2.0 nonusers had questions regarding the features compared with users, although the 
difference was not statistically significant (Figure 5).

Overall, 67% of the MS nurses recommended providing more information to pwMS on the customizable injection 
feature of RebiSmart 3.0, followed by the self-injection and device setup processes (42% for both; Figure 6). Patient 
demonstration materials were considered most helpful type of information by 88% of MS nurses for initiating and 
educating pwMS on self-assistive devices. In addition, MS nurses also considered instructions concerning device use 
(67%), take-home materials for patients (62%), and manufacturer support contact information for patients (46%), nurses/ 
physicians (37%) as helpful types of information to initiate and educate pwMS on self-assistive devices.

Discussion
Several studies have shown that RebiSmart autoinjector device helps pwMS to adhere to the sc IFN therapy and 
consequently, may help to improve their clinical outcomes.6,17,18,26–28 The design of the device has continuously evolved 
to meet the evolving needs of pwMS. In this quest of unrelenting improvement, a recent formative usability study aimed 
at identifying recommendations for improvement to the existing RebiSmart device.19 The formative study of the 
upgraded device prototype identified several strengths (eg ease of use, size of the device, sound prompts, screen clarity 
and device safety etc.) and opportunities for improvement (consideration of dexterity among pwMS, modification of on- 
screen functionality).19 These recommendations from the formative usability study formed the basis of the upgraded 
device, RebiSmart 3.0. A subsequent summative usability study validated the safety of use of the RebiSmart 3.0 device 
and showed a favorable usability of the device in the user needs survey.20

This multinational online discrete choice survey showed favorable initial reactions from pwMS and MS nurses to the 
RebiSmart 3.0 device, which is an upgraded version of the currently available RebiSmart 2.0 device. Following the video 

Figure 4 Performance of RebiSmart 3.0 by RebiSmart 2.0 users vs RebiSmart 2.0 non-users. Data refers to proportion of respondents rating the feature either very good 
(4) or excellent (5) on the 5-point scale. *Indicates significantly higher than RebiSmart® 2.0 device Non-Users at 90% confidence. †The anchored maximum difference 
analysis was used for the relative ranking of the device features from greatest to least importance to user satisfaction. 
Abbreviations: MS, multiple sclerosis; n, number of respondents.
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demonstration, majority of respondents (pwMS and MS nurses) rated RebiSmart 3.0 as appealing and stated that they 
would be comfortable using or educating their patients on this new device, respectively. Overall receptivity differed 
slightly between the nurses and patients and appeared to be driven by nurses. Both MS nurses and pwMS (including 
current and recent users of RebiSmart 2.0 device) rated the new RebiSmart 3.0 device performance higher on all tested 
device features compared to other self-injecting assistive devices.

The upgraded RebiSmart 3.0 device offers several incremental improvements designed to further increase ease of 
handling and convenience of use over the already established design. For example, RebiSmart 3.0 device is lighter, taller, 
and slimmer compared with the RebiSmart 2.0 device. The other incremental improvements such as injection button on 
the front in accordance with user preference, embedded Long Term Evolution Cellular connectivity, touchscreen for 
contemporary user experience, rechargeable and removable battery, improved shock absorption and robustness against 
liquid leakage, automated needle detachment function, skin sensor surrounding needle to ensure correct flat-on-skin 
positioning during injection is expected to further enhance the user experience. The upgraded version also offers 
improved adherence tracking features. For example, the device records the history (date and time) of cartridge changes 
and injection events providing information to the pwMS or doctor or MS nurse on treatment adherence. These data and 
the history of additional parameters (needle depth, injection speed, post injection hold time, cartridge type, titration on/ 
off, dose reduction on/off) can be transferred via the onboard cellular data transmission to a central database.

In our survey, the three key features reported to be most appealing by the MS nurses and pwMS were the 
customizable injection process, self-injection process, and hidden needle. This is in line with previous studies wherein 
pwMS described an ideal assistive device as the one that would enable them to self-administer injections in a few simple 
steps, customize the injection process (for example, modify the needle insertion speed and injection depth, speed, and 
duration),29,30 and have a concealed/hidden needle.26

Figure 5 Features Which Raise Questions for Respondents (MS nurses and pwMS). *Indicates significantly higher than patients at 90% confidence. †RebiSmart® 2.0 Non- 
Users patients (n=23) that responded to questions on “Other devices performance”, were asked to consider the assistive device that they are currently using or recently 
used. Other devices included Avonex® pen and pre-filled syringe, Betaseron®/Betaferon® pre-filled syringe, ExtaviPro® 30G Autoinjector, Ypsomate®, glatiramer acetate 
pre-filled syringe and Plegridy® pen. 
Abbreviation: n, number of respondents.
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Coyne et al reported that device training based on adult learning principles, routines, and rituals and at-home practice 
with a device trainer may reduce anxiety and unnecessary experimentation and improve injection therapy compliance.31 

These device trainers can be well-informed MS nurses and can provide support to pwMS to help them cope with their 
needle-related fears. While pwMS can be trained on the self-injection technique, routines and rituals are mostly self- 
discovered by the pwMS, and when these are anchored with timely guidance and continual educational support, they may 
help pwMS gain more confidence regarding the self-injection process.31

Since MS nurses typically have more frequent clinical contact with pwMS than physicians, they can play a crucial 
role in educating pwMS about the disease and treatment they are receiving. This survey allowed us to understand the MS 
nurses’ perspective on the key features of the RebiSmart 3.0 device that pwMS should be given additional information 
about that may potentially facilitate a smooth transition to it from their existing device or to start it as their first device. 
The majority of the MS nurses recommended providing more information to pwMS on the customizable injection 
process. Self-injection process and device set up process are other features which more than one third of participating MS 
nurses recommended providing more information to pwMS. The survey also indicated that MS nurses are more likely to 
have questions about the adherence tracking feature of the RebiSmart 3.0 device and thus would need to be provided with 
additional information on this feature. This observation was not unexpected. Given that the video was more focused on 
patients and only limited information could be conveyed through a short video, we anticipated that MS nurses would be 
interested to learn more on the aspects of setting up adherence tracking, especially the feature through which the specific 
adherence data can be sent directly to them from the patient’s device. From the MS nurses’ perspective, materials to 
support pwMS demonstration before use, device instruction for use for MS nurses or physicians and take-home materials 
for the pwMS are the most helpful types of information for them while initiating and educating the pwMS on the self- 
assistive device. To further address the educational gaps identified in this survey, additional materials such as patient 
training videos, MS nurses/pwMS quick guide leaflets and extended instruction for use has been created for use by MS 
nurses and pwMS.

Figure 6 Nurses’ recommendations. 
Abbreviations: MS, multiple sclerosis; n, number of respondents.
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This study was an online survey, and the results are based on responses to questions asked before and after a video 
was shown to the respondents and the respondents did not receive actual hands-on experience with the RebiSmart 3.0 
device. We also recognize that the study had a small sample size; however, we tried to compensate for it by ensuring that 
there was a widespread geographic dispersion of the responses received to the greatest extent possible. The online survey 
design enabled us to reach a wider geographical audience and a greater variety of respondents. In this study, maximum 
difference analysis was used to measure the importance of an exhaustive list of features and anchored maximum 
difference analysis was used to rank the features based on ratings provided by the respondents. The advantage of 
using maximum difference analysis is that it leads to clearer differentiation among items and eliminates straight-lining 
and scale usage effects that can complicate rating scale analysis. Anchored maximum difference provides a reference 
point to support the understanding of intended actions, unlike non-anchored maximum difference scores, which are 
subjective and are not correlated with real-world action.

Conclusion
The results of our survey indicate that a customizable injection process (including injection speed, hold time, depth, and 
rotation guide), self-injection process, and hidden needle are three key features likely to influence the level of satisfaction 
of pwMS and MS nurses when evaluating self-injecting devices for MS treatments. Moreover, our survey identified key 
educational topics that MS nurses perceived essential for patients to derive maximum benefit from the upgraded 
RebiSmart 3.0 device. The MS nurses identified key needs for patient education on the use of the device and the suitable 
approaches (training videos and educational leaflets) to support MS nurses and their patients. The RebiSmart 3.0 is 
expected to provide improved MS nurses and patient experience than other self-assistive devices for administering sc 
IFN β-1a therapy.

Data Sharing Statement
Any requests for data by qualified scientific and medical researchers for legitimate research purposes will be subject to 
the healthcare business of Merck KGaA, Darmstadt, Germany’s Data Sharing Policy. All requests should be submitted in 
writing to the healthcare business of Merck KGaA, Darmstadt, Germany’s data sharing portal https://www.merckgroup. 
com/en/research/our-approach-to-research-and-development/healthcare/clinical-trials/commitment-responsible-data- 
sharing.html. When the healthcare business of Merck KGaA, Darmstadt, Germany’s has a co-research, co-development, 
or co-marketing or co-promotion agreement, or when the product has been out-licensed, the responsibility for disclosure 
might be dependent on the agreement between parties. Under these circumstances, the healthcare business of Merck 
KGaA, Darmstadt, Germany’s will endeavor to gain agreement to share data in response to requests.

Ethical Approval and Consent for Publication
The survey was conducted in accordance with the market research guidelines as per and General Data Protection 
Regulation (GDPR) and European Pharmaceutical Marketing Research Association (EphMRA).32 According to the latest 
EphMRA guidelines, any market research does not require Clinical Research Ethics Committee or Independent Review 
Board approval. Therefore, no formal ethics committee and IRB approval was required. All survey results were 
anonymized for the purpose of publication. In this report, the use of “patient” or “patients” refers to the feedback 
provided by the patient participants without attribution to any named individual. Participation was voluntary, and 
participants were entitled to withdraw at any stage of the process, or subsequently to ask that part or all of the record 
of their interview was destroyed or deleted. Adequate data protection was ensured, with data access strictly limited to the 
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consent to participate in the survey.
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