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Background: The ExtaviPro™ 30G autoinjector has been developed for self-administration 

of interferon beta-1b (Extavia®), which is used as a first-line, parenteral, disease-modifying 

therapy in multiple sclerosis (MS). The aim of this survey was to investigate patients’ percep-

tions of the importance of different general attributes of autoinjectors, and patient preferences 

when comparing the ExtaviPro™ 30G and Betacomfort® autoinjectors.

Method: The survey was conducted in France, Germany, Italy, and the USA in patients with 

relapsing-remitting MS who had been using an autoinjector for at least 1 year. Participants 

examined the ExtaviPro™ 30G and Betacomfort® devices, viewed fact sheets, and watched a 

video of these autoinjectors in use, then scored nine prespecified attributes of autoinjectors in 

terms of importance on a scale of 1–7 (1 = not at all important; 7 = extremely important). They 

then indicated which device they preferred, both overall and by individual attribute.

Results: Among the 201 participants who completed the survey, being reliable to use was 

considered the most important general attribute of autoinjectors, followed by attributes associ-

ated with convenience (ease of operation, one-handed injection, ease of reach of injection sites, 

ergonomic shape). For each of the nine attributes, a significantly higher proportion of participants 

(74%–94% by attribute; P , 0.05 for each) preferred ExtaviPro™ 30G to the Betacomfort® 

autoinjector, and 173 (86%) participants indicated that they preferred ExtaviPro™ 30G overall 

(P , 0.05).

Conclusion: The results of this survey suggest that patients with MS rate reliability and 

convenience as the most important general attributes of autoinjectors, and are more likely to 

prefer ExtaviPro™ 30G to the Betacomfort® autoinjector for routine self-administration of 

interferon beta-1b.

Keywords: autoinjector, subcutaneous injectors, interferon beta, multiple sclerosis, relapsing-

remitting, patient preference, self-administration

Introduction
Data from randomized, controlled, phase 3 studies support the use of interferon beta-1b 

in patients with clinically isolated syndrome, relapsing-remitting multiple sclerosis 

(MS), and relapsing secondary progressive MS.1–6 It is generally accepted that treat-

ment of MS with first-line, parenteral, disease-modifying therapies such as interferon 

beta-1b should be started as early as possible7,8 in order to control inflammatory lesion 

activity, prevent further relapses, and delay disability progression.3,5 Consistent with 

this, a large and clinically important survival benefit is associated with early treatment 
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with interferon beta-1b.9 A follow-up study comparing long-

term survival in patients randomized to receive interferon 

beta-1b with that in patients simultaneously randomized to 

receive placebo during their first 2 years of therapy found 

a 47% reduction in all-cause mortality in the former group 

at 21 years.9

Parenteral, disease-modifying therapies require regular 

administration by subcutaneous or intramuscular injection,10 

and injection-site reactions (ISRs) are among the most com-

mon adverse events (AEs) reported.11 A systematic review 

of randomized trials and observational studies indicated that, 

following subcutaneous administration, ISRs were more 

common with interferon beta-1a and glatiramer acetate than 

with interferon beta-1b.11 Most ISRs are mild in severity and 

unlikely to lead to treatment discontinuation,12 but the use of 

autoinjectors can reduce the incidence and intensity of ISRs 

compared with manual administration,13 and their use has 

been shown to be a strong predictor of adherence.14

Assuming that an autoinjector functions reliably, there 

are several factors that may influence patient preference, 

including ease of use, convenience, and design. In a series 

of interviews reported by Kozubski that assessed 200 

patients’ preferences when comparing two autoinjectors 

used to administer interferon beta-1b,10 71% of patients 

indicated that they would prefer to use ExtaviJect® 30G 

(Novartis Pharma AG, Basel, Switzerland) to Betaject® 

Comfort (Bayer Schering Pharma AG, Berlin, Germany). 

Importantly, the study revealed that attributes associated 

with convenience (ease of handling and ease of loading) were 

among the most common reasons for this preference.10 At the 

time of interview, patients had not used the autoinjectors to 

administer medication, so patient preferences were based on 

inspection of the devices as well as viewing instructional vid-

eos and fact sheets. In a separate clinical trial, improvements 

in patient satisfaction were demonstrated when patients used 

the ExtaviJect® 30G to administer interferon beta-1b during 

the 12-week non-interventional EXCELLENT study.15 These 

findings tend to support the hypothesis that the convenience 

perceived in the preference survey10 translated into actual 

convenience in the clinic.

The new ExtaviPro™ 30G autoinjector has been 

developed to replace the ExtaviJect® 30G device for self-

administration of interferon beta-1b (Extavia®; Novartis 

Pharma AG). In order to address certain unmet clinical needs, 

the new device has been designed to be used one-handed, 

and has an ergonomic shape that is intended to sit well in 

the hand, which facilitates access to injection sites that are 

difficult to reach. The study reported here aimed to evaluate 

which general attributes of autoinjectors are considered most 

important by patients, and also recorded patient preferences 

when comparing the ExtaviPro™ 30G autoinjector (Novartis 

Pharma AG), pre-launch, with the marketed Betacomfort® 

autoinjector (the successor to the Betaject Comfort®; Bayer 

Schering Pharma AG), using an approach similar to that 

reported by Kozubski.10

Methods
Survey
This was a survey of adult patients aged 18–80 years, with 

relapsing-remitting MS conducted between April 23, 2013 

and May 27, 2013 in France, Germany, Italy, and the USA, 

by an independent market research organization (MRO; 

Adelphi Research, Bollington, UK), in accordance with 

the codes of conduct stipulated by the British Healthcare 

Business Intelligence Association, the Market Research 

Society, ESOMAR (now the World Association of Opinion 

and Marketing Research Professionals), the European Phar-

maceutical Marketing Research Association, and the Council 

of American Survey Research Organizations. The survey was 

conducted on an individual basis by the same moderator at 

a central location in each country.

At interview, as shown in Figure 1, the two autoinjec-

tors (accompanied by fact sheets) were presented to each 

participant on a table; ExtaviPro™ 30G was labeled P3 and 

Betacomfort® was labeled Y6. For safety reasons, neither 

device contained any active substance or needle. Participants 

were encouraged to handle the devices and to read the fact 

sheets before being shown a short video demonstrating how 

to use each autoinjector. To control for possible presentation 

bias, the positions of the devices and fact sheets were alter-

nated between interviews, so if device P3 and its fact sheet 

Figure 1 Layout of devices, fact sheets, and video reviewed by participants. The 
positions of the autoinjectors and their fact sheets were alternated between 
interviews. ExtaviPro™ 30G (Novartis Pharma AG, Basel, Switzerland) is on the 
left in this image.
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were placed to the left of the table for the first participant, 

they would be moved to the right before interviewing the 

second participant. In order to control for information bias, 

the sponsor prepared fact sheets in the same format for each 

autoinjector, using information from their package inserts 

that listed values for the same product characteristics for 

each device, but did not disclose the identity of the active 

substance to be delivered. The moderator did not read out the 

fact sheets or draw attention to any characteristic of either 

autoinjector.

Participants then answered the two-part questionnaire, 

administered by the moderator. Questionnaires were pro-

vided in the language appropriate to the interview location. 

In the first part (Table 1), the moderator asked participants 

to consider the importance of each prespecified attribute of 

autoinjectors in general, rather than specifically for device 

P3 or Y6. The full attribute descriptions provided to each 

participant and the related summary terms used here are given 

in Table 1. Participants assigned scores of importance to each 

attribute on a scale of 1 (not at all important) to 7 (extremely 

important). In part two of the questionnaire (Table 2) partici-

pants were asked to indicate for each attribute whether they 

preferred device P3 or device Y6. Finally, they were asked 

to indicate which device they preferred overall, and to state 

which prespecified attribute was the main reason for their 

choice. They were also allowed to provide a different reason 

from those that were prespecified (Table 2).

Table 1 Survey questionnaire: the importance of general 
attributes of autoinjectors

Summary term used here Attribute description provided by 
the moderator

Ergonomic shape “An ergonomic shape; by this I mean 
a design that is well adapted to your 
hand and therefore, is easy to handle”

Ability to read display “The ability to read any information 
shown on the auto-injector for example 
injection window or the needle depth”

Reliable to use “Reliable to use”
Intuitive to use “Intuitive to use; by this I mean that you 

can understand how to use the device 
with little or no instruction”

Easy to operate “Overall, easy to operate”
One-handed injection “The ability to use the autoinjector with 

one hand for injection”
Reach “The ability to reach all injection sites 

on your body”
Feel of autoinjector’s tip “The feel of the tip of the autoinjector 

on your skin (ie, the nozzle)”
Attractive design “An attractive design”

Notes: Participants were asked to score each of the following nine general 
attributes of autoinjectors on a scale of 1–7, where 1 = not at all important and  
7 = extremely important.

Table 2 Survey questionnaire: autoinjector preference

“Which of these two autoinjectors do you think has the best ergonomic 
shape – that is, the one with a design that is well adapted to your hand 
and, therefore, is easiest to handle?”
“Which do you think is easiest to read in terms of any information 
shown on the autoinjector (for example, the autoinjector window or 
the needle depth)?”
“Which do you think is the most reliable to use?”
“Which do you think is most intuitive to use – that is, the one you can 
understand how to use with little or no instruction?”
“Which do you think would be overall easiest to operate?”
“Which do you think would be easiest to use for injection with one hand?”
“Which do you think would offer the greatest ‘reach’ to all injection 
sites on your body?”
“Which autoinjector tip do you think has the best feel on your skin?”
“Which do you think is the most visually attractive to you?”
“Now, taking into account the information you received from the 
factsheets, the demonstration videos, and your own handling of the 
autoinjectors, overall which would you prefer to use for injections to 
treat your multiple sclerosis?”
“Autoinjector [device code] is your preferred choice. What is the main 
reason for your choice?” (The participant was shown a card summarizing 
the following options).
“An ergonomic shape; by this I mean a design that is well adapted to 
your hand and therefore, is easy to handle”
“The ability to read any information shown on the autoinjector for 
example injection window or the needle depth”
“Reliable to use”
“Intuitive to use; by this I mean that you can understand how to use the 
device with little or no instruction”
“Overall, easy to operate”
“The ability to use the autoinjector with one hand for injection”
“The ability to reach all injection sites on your body”
“The feel of the tip of the autoinjector on your skin (ie, the nozzle)”
“An attractive design”

Notes: Having handled the autoinjectors, reviewed the fact sheets, and watched 
the demonstration video, participants were asked to indicate which device they 
preferred in response to the questions above. They were asked to consider only the 
devices, not the drugs they administer or their effects.

Eligibility criteria
Patients eligible for participation were those who had been 

receiving an injectable treatment for relapsing-remitting MS 

for at least 1 year and were using an autoinjector other than 

the Betacomfort® device. Eligible injectable treatments were 

interferon beta-1b (Betaseron® [Bayer HealthCare Pharma-

ceuticals] or Extavia® [Novartis Pharma AG]), interferon 

beta-1a (Rebif® [Merck Serono SA, Geneva, Switzerland]), 

and glatiramer acetate (Copaxone® [Teva Pharmaceutical 

Industries Ltd, Petach Tivka, Israel]). Reasons for exclusion 

were: not receiving a disease-modifying therapy; receiving 

interferon beta-1a (Avonex® [Biogen Idec, Weston, MA, 

USA], or Rebif® using the RebiSmart™ autoinjector [Merck 

Serono SA]); or fingolimod (Gilenya® [Novartis Pharma 

AG]) or natalizumab (Tysabri® [Biogen Idec]); mobility 

constraints that rendered the individual incapable of walking 
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25 feet in 20 seconds unaided; involvement in market research 

pertaining to MS in the preceding 3 months; and links to the 

pharmaceutical industry.

Patient recruitment and consent
To ensure that only those with a relevant diagnosis were 

interviewed, patients were recruited through their physicians, 

who provided them with the contact details of the MRO. It 

was the patient’s decision whether to contact the MRO, and 

on making contact they were screened to ensure eligibility 

criteria were met. Participants were required to provide 

informed consent before participating in the survey and were 

afforded anonymity and confidentiality in accordance with 

the codes of conduct described above.

Statistical analysis
The analysis population included all participants who 

completed the questionnaire. The minimum sample size 

required to provide a robust statistical test at the 5% level 

was 30  individuals per country. The significance of dif-

ferences between subgroups of dichotomous data, such as 

autoinjector preference, was estimated using the z-test at the 

5% level (P = 0.05). The significance of differences between 

subsets of continuous data, such as mean overall attribute 

scores, was estimated using the Student’s t-test at the 5% 

level (P = 0.05).

Results
Patient disposition
Recruitment of 200 patients in total from France, Germany, 

Italy, and the USA was planned, and 201 patients meeting 

the eligibility criteria provided informed consent and com-

pleted the questionnaire. Physicians discussed participation 

with a further 78 patients, of whom 36 never called to be 

screened, 26 were screened out, 8 declined to participate, 

and 8 agreed to participate but failed to attend the survey 

interview (Figure  2). Approximately 40% of participants 

who completed the questionnaire were from the USA and 

approximately 20% each were from France, Germany, 

and Italy (Table  3). Most participants (183  [91%]) were 

younger than 60 years of age, 153 (76%) were women and 

the distribution of disease duration among participants 

was relatively uniform. Of the eligible injectable disease-

modifying therapies, glatiramer acetate was used most 

commonly (85 [42%]); there were 67 (33.3%) participants 

receiving interferon beta-1b, of whom 16 were receiving 

Extavia® (Table 3).

Table 3 Participant demographics (n = 201)

Characteristic n (%)

Sex, by country
Total
France
Germany
Italy
USA

Men
48 (23.9)
8 (21.6)
9 (22.5)
23 (52.3)
8 (10.0)

Women
153 (76.1)
29 (78.4)
31 (77.5)
21 (47.7)
72 (90.0)

Total
201 (100.0)
37 (18.4)
40 (19.9)
44 (21.9)
80 (39.8)

Age group, years
18–39
40–59
60–80

72 (35.8)
111 (55.2)
18 (9.0)

Time since diagnosis, years
1–3
4–6
7–9
10–12
13–15
$16

27 (13.4)
44 (21.9)
42 (20.9)
39 (19.4)
27 (13.4)
22 (10.9)

Current injectable therapy
Copaxone® (glatiramer acetate)a

Rebif® (interferon beta-1a)b

Betaseron® (interferon beta-1b)c

Extavia® (interferon beta-1b)d

85 (42.3)
49 (24.4)
51 (25.4)
16 (8.0)

Notes: aTeva Pharmaceutical Industries Ltd, Petach Tivka, Israel; bMerck Serono 
SA, Geneva, Switzerland; cBayer HealthCare Pharmaceuticals, Berlin, Germany; 
dNovartis Pharma AG, Basel, Switzerland.

279 patients with RRMS
invited to participate

243 patients screened

36 never called to be screened

201 patients completed
the questionnaire

26 screened out

8 declined to participate

8 agreed to participate then cancelled

7, unavailable at time of interview
1, interview location unsuitable

1, illness
7, no reason given

Figure 2 Patient flow.
Abbreviation: RRMS, relapsing-remitting multiple sclerosis.

Prespecified autoinjector attributes
Among the three highest-ranking attributes (Figure  3), 

“reliable to use” was awarded the highest mean overall 

score (6.8; maximum possible score, 7.0), which was sig-

nificantly higher than that awarded to any other attribute 

(P , 0.05). The difference in score between the next two 

highest-ranking attributes, “easy to operate” (6.6) and 
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7654

Mean importance rating (1–7 scale)

Highest-ranking
attributes

Middle-ranking
attributes

Lowest-ranking
attributes

321

Reliable to usea

Overall France ItalyGermany USA

Reachb

Ergonomic shapeb

Intuitive to useb

Ability to read display

Feel of autoinjector’s tip

Attractive design

Easy to operate

One-handed injection

Figure 3 Mean scores overall and by country for prespecified general attributes of autoinjectors. Data are presented as mean scores of importance, both overall and by country.
Notes: aP , 0.05, overall score compared to other attributes; bP , 0.05, overall scores compared to lowest-ranking attributes.

“one-handed injection” (6.5), was not significant. The three 

middle-ranking attributes were “reach” (6.4), “ergonomic 

shape” (6.3), and “intuitive to use” (6.2). These scores were 

all significantly higher (P , 0.05) than those of the three 

lowest-ranking attributes, “ability to read display” (5.9), 

“feel of autoinjector’s tip” (5.3), and “attractive design” 

(4.0). Considering the mean scores by attribute from each 

country, the range was narrower among the highest-ranked 

attributes than among the lowest-ranked ones. Compared 

to the overall mean scores, there was a tendency for higher 

mean scores to be awarded by participants from Italy and 

the USA, and for lower mean scores to be awarded by par-

ticipants from France and Germany.

100

83%
17%

16%

9%

6%

6%

10%

22%

26%

14%

22%

84%

91%

78%

94%

94%

90%

78%

86%

74%

8060

Proportion of participants expressing an autoinjector preference, %
40200

Overall

Reliable to use

Easy to operate

Reach

Ergonomic shape

Intuitive to use

Ability to read display

Feel of autoinjector’s tip

Attractive design

One-handed injection

ExtaviPro™ 30G* (P3) Betacomfort®** (Y6)

Figure 4 Proportion of participants expressing an autoinjector preference, both overall and by attribute.
Notes: P , 0.05 for the difference between autoinjectors, both overall and by attribute. *Novartis Pharma AG, Basel, Switzerland; **Bayer Schering Pharma AG, Berlin, Germany.

Autoinjector preference
The majority of participants (86% [n  =  173]) indicated 

that they preferred the ExtaviPro™ 30G autoinjector to the 

Betacomfort® device (P , 0.05); this result was also seen 

consistently across the participating countries (range, 

81%–91%; P , 0.05 in each country). When participants 

were asked to indicate which device they preferred consider-

ing each attribute in turn, the ExtaviPro™ 30G autoinjector 

attracted a significantly higher proportion of preferences 

than the Betacomfort® device for all of the prespecified 

attributes (P  ,  0.05; Figure  4). Preference rates for the 

ExtaviPro™ 30G autoinjector by attribute ranged from 74% 

to 94%, with the highest rates recorded for “reach” (94%), 
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“ergonomic shape” (94%), “ability to read display” (91%), 

and “one-handed injection” (90%). The highest preference 

rates recorded for the Betacomfort® autoinjector were for the 

attributes “reliable to use” (26%), “easy to operate” (22%), 

and “intuitive to use” (22%).

Reasons for overall preference
Among the 173 participants who indicated a preference for 

the ExtaviPro™ 30G autoinjector, the reason most commonly 

given for their preference was its “ergonomic shape” (n = 56), 

followed by “easy to operate” (n  =  44) and “one-handed 

injection” (n =  23; Figure  5). Among the 28 participants 

who indicated a preference for the Betacomfort® device, the 

most common reasons given were “reliable to use” (n = 9) 

and “easy to operate” (n = 7).

Discussion
After reliability, general attributes of autoinjectors associ-

ated with convenience and ease of use were considered most 

important in this survey of patients with relapsing-remitting 

MS and at least 1 year’s experience of self-injection. For 

each of nine prespecified attributes, participants preferred 

the ExtaviPro™  30G autoinjector to the Betacomfort® 

device, and 86% of participants indicated that they preferred 

ExtaviPro™ 30G overall.

With the exception of the attribute “reliable to use”, which 

was consistently awarded the highest importance score both 

in each country and overall, it was noticeable in our study that 

attributes associated with convenience of use were judged to 

be more important than other general attributes, such as the 

attractiveness of the device or the feel of its tip on the skin. 

It is perhaps unsurprising that the reliability of an autoinjector 

is paramount in patients’ minds. Assessment of this is only 

truly possible in the context of normal use. However, it was 

included in the comparative part of the survey because any 

individual’s opinion of a device begins to form as soon as 

they handle it. Although small differences in absolute score 

were noted when comparing mean scores for each attribute 

by country, the range of mean scores was narrower among 

the higher-ranking attributes than among the lower-ranking 

ones, suggesting convergence of opinion across countries 

regarding which of these prespecified attributes are perceived 

as most important.

As well as indicating their overall preference for 

ExtaviPro™ 30G, participants indicated that they preferred 

it to the Betacomfort® device with respect to every attribute 

considered. These preferences were most marked among 

attributes associated with convenience, such as “reach”, 

“ergonomic shape”, “ability to read display”, and “one-

handed injection”, for all of which ExtaviPro™ 30G achieved 

preference rates of at least 90%. “Ergonomic shape” was the 

most commonly given reason to explain patients’ preference 

for ExtaviPro™ 30G to the Betacomfort® device. It is hoped 

that a device that is designed to be easy to hold will facilitate 

self-administration for all patients, particularly for those 

individuals with impaired dexterity.

Convenience of use seemed to be an important driver 

of preference in an earlier study reported by Kozubski that 

compared the ExtaviJect® 30G autoinjector (currently used 

to administer Extavia®; interferon beta-1b) with the Betaject® 

60
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1

4

0

2

7

1

6

4
0

0

3

23

14

11

10

56

44

Participants, n
40200

Ergonomic shape

Easy to operate

One-handed injection

Other

Intuitive to use

Ability to read display

Reliable to use

Attractive design

Feel of autoinjector’s tip

Reach

ExtaviPro™ 30G* (P3) Betacomfort®** (Y6)

Figure 5 Number of participants citing each prespecified attribute as the main reason for their overall preference of autoinjector.
Notes: *Novartis Pharma AG, Basel, Switzerland; **Bayer Schering Pharma AG, Berlin, Germany.
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Comfort device (which preceded the Betacomfort® autoinjec-

tor for administration of Betaseron; interferon beta-1b).10 In 

this study, 71% of participants said they would prefer to use 

the ExtaviJect® 30G device to the Betaject® Comfort, and 

approximately the same proportion indicated this preference 

for attributes associated with ease of use (67% thought the 

ExtaviJect® 30G would be easier to handle, and 73% thought 

it would be easier to load than the Betaject® Comfort).10

These perceptions of convenience reported by Kozubski 

also seemed to translate into improvements in convenience 

during clinical use of ExtaviJect® 30G. The EXCELLENT 

study, which was a single-cohort, non-interventional, 

12-week follow-up of 582 patients with MS, used the Treat-

ment Satisfaction Questionnaire for Medication (TSQM-9) 

assessment to measure patient satisfaction. While using 

the ExtaviJect® 30G autoinjector to administer interferon 

beta-1b, mean convenience scores within the TSQM-9 

assessment improved significantly between week 6 and 

week 12 of the study (P , 0.001); additionally, adherence 

to therapy was high.15 As discussed, the perception of the 

convenience of the ExtaviJect® 30G autoinjector that was 

reported in a survey by patients who were yet to use it,10 was 

corroborated independently in the EXCELLENT study, in 

which another group of patients reported their experiences 

when using the device.15 Similarly, it is hoped that once 

ExtaviPro™ 30G becomes available, patients’ experience 

of it will reflect the perceptions of convenience and ease of 

use presented here.

A limitation of the current survey is that participants had 

no experience of using the devices either before or as part of 

the assessment. However, only participants with experience 

of using other autoinjectors for the treatment of relapsing-

remitting MS were recruited, and would therefore be expected 

to have an awareness of any advantages or disadvantages 

stemming from design differences between the two devices. 

Participants were also provided with technical information 

that was presented without bias, devices devoid of visible 

branding to examine in parallel, and a video demonstration of 

the devices in use, to allow them to form their own opinions 

before the survey was conducted. Another limitation is that 

participants were only asked to compare two autoinjectors. 

Overall, Betacomfort® and ExtaviPro™ 30G are similar in 

their design and operation, so direct comparisons are rela-

tively straightforward to make. More comprehensive conclu-

sions may have been drawn had the survey included devices 

such as the RebiSmart™ autoinjector or the Avonex® pen. 

However, consideration of these devices, whose design and 

operation differ from ExtaviPro™ 30G, would have made 

direct comparisons of features among all of the devices very 

challenging within the scope of a short survey. Finally, this 

survey did not examine the important issue of patients’ psy-

chological fear of injections in the context of autoinjector 

design. As the survey was based on participants’ opinions 

rather than actual experience of using the autoinjectors, and 

as the needles had been removed from the devices offered 

for scrutiny, comparison of this feature was deemed to be 

beyond the survey’s scope.

In conclusion, the importance of autoinjector attributes 

associated with convenience of use was emphasized in this 

international survey of 201 patients with relapsing-remitting 

MS. The survey also revealed patients’ preference for the 

ExtaviPro™ 30G autoinjector compared to the Betacomfort® 

device, both overall and for each of nine prespecified 

attributes. Further clinical studies may be warranted to evalu-

ate whether the high level of preference for ExtaviPro™ 30G 

observed in this survey translates into high patient satisfac-

tion and adherence during real-world use.
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