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Abstract

Objectives: With an increasing number of disease-modifying treatments (DMTs) for multiple
sclerosis (MS), patient preferences will gain importance in the decision-making process. We
assessed patients” implicit preferences for oral versus parenteral DMTs and identified factors

influencing patients’ treatment preference.

Methods: Patients with relapsing-remitting MS (n = 156) completed a questionnaire assessing
treatment preferences, whereby they had to decide between pairs of hypothetical treatment
scenarios. Based on this questionnaire a choice-based conjoint analysis was conducted.
Results: Treatment frequency and route of administration showed a stronger influence on
patient preference compared with frequency of mild side effects. The latter attribute was more
important for treatment-naive patients compared with DMT-experienced patients. The higher
the Extended Disability Status Scale score, the more likely pills, and the less likely fewer

side effects were preferred. Pills were preferred over injections by 93% of patients, when
treatment frequency and frequency of side effects were held constant. However, preference
switched to injections when pills had to be taken three times daily and injections only once per
week. Injections were also preferred when pills were associated with frequent side effects.
Conclusions: Our results suggest that route of administration and treatment frequency play
an important role in the patients’ preference for a given DMT.

Keywords: choice-based conjoint analysis, multiple sclerosis, oral, parenteral, patient

preference, treatment frequency

Introduction

The treatment options for patients with multiple
sclerosis (MS) have expanded dramatically dur-
ing the past 20 years [Linker ez al. 2008].The aim
of these disease-modifying treatments (DMTs) is
the prevention of further relapses and disability.
In the European Union, neurologists and patients
can currently choose from seven different licensed
first-line DMTs and this number is likely to
increase within the next few years [Killestein ez al.
2011], making it increasingly difficult for patients
and their physicians to choose between treat-
ments. It can be expected that convenience of
treatment will therefore play a significant role in
shaping the decision of patients and their physi-
cians [Prosser et al. 2003; Patti, 2010; Killestein

et al. 2011], which in turn might increase patient
adherence, a critical factor for successful therapy
[Patti, 2010]. Patient preferences are also relevant
for those who are involved in the development or
funding of new drugs as this factor is considered
during the approval process in some health care
systems [Zimmermann ez al. 2013].

Until recently, all DMTs required either injec-
tion or intravenous infusion. In 2010 the first
new oral DMT, fingolimod, became available in
the US (2011 in the EU), followed by terifluno-
mide and dimethyl fumarate. Oral drugs offer a
more convenient route of administration and we
may therefore expect that patients will typically
prefer them to other drugs that require parenteral
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administration [Wilke, 2009]. While this assump-
tion seems plausible, it has not yet been tested in
MS patients. The situation becomes more com-
plex if we also take into consideration the fact
that oral drugs typically have to be taken more
frequently than parenteral drugs. How do patients
decide in those circumstances? How do they
trade off convenience of administration against
treatment frequency or side effects?

Our study addresses these questions by applying a
conjoint analysis (CA). CA is a technique for
assessing consumer preferences, which is fre-
quently used in research aimed at assessing and
quantifying preferences for different products or
service options [Green ez al. 2001] with growing
application in the health sector [Ryan and Farrar,
2000; Ryan ez al. 2001; De Bekker-Grob ez al
2012]. In a choice-based conjoint (CBC) analy-
sis, the variant used here, different levels of two or
more attributes are combined in different ways to
find out how these attributes are traded off against
each other. The advantage of a CA over a direct
customer survey is that it allows us to quantify the
extent to which a certain option is preferred and
to determine the relative importance of the differ-
ent product attributes for the consumers’ decision
[Ryan er al. 1998]. Furthermore, it avoids prob-
lems that handicap other direct measures such as
the problem of social desirability (i.e. the ten-
dency of respondents to express the preference
which they think is expected from them by society
or the examiner).

The aim of our study was to assess patients’
implicit preferences for oral versus parenteral
DMTs and to determine how those preferences
are influenced by treatment frequency, frequency
of mild side effects, experience with different
treatment modalities and patient characteristics.
For this purpose a CBC analysis was performed
in patients with relapsing-remitting MS.

Materials and methods

Target sample

Patients with relapsing-remitting MS according to
the 2010 McDonald criteria [Polman ez al. 2011]
who had been in contact with the Department of
Neurology of the Friedrich-Alexander University
Erlangen-Nuremberg, Germany, between March
and October 2013 were asked to participate.
Patients below the age of 18 were not included. All
participants gave their written informed consent

prior to the investigation, which was conducted in
accordance with the Declaration of Helsinki IT and
was approved by the local ethics committee.
Patients were required to fill in two paper-based
questionnaires either on site or at home and in the
latter case to send back the filled-in questionnaires.
The completion of the two questionnaires took
approximately 20 minutes.

Preference questionnaire for CBC analysis

The data for the CBC analysis were collected via
a paper-based preference questionnaire designed
by us for the current study. As we aimed to assess
the preference for oral wersus parenteral DMTs,
the attribute ‘route of administration’ with the
levels ‘pill’ and ‘injection’ was predefined. The
other attributes were chosen by literature
research and discussion with neurologists being
experienced in MS patient treatment with
DMTs. To reduce complexity the number of
attributes were limited to three. In addition to
route of administration, the attributes ‘treatment
frequency’ with 4 levels (1 monthly, 1 weekly, 1
daily, 3 daily) and ‘frequency of flu-like or gas-
trointestinal symptoms’ with 2 levels (2 days
monthly, 7 days monthly) were included. The
reason for our definition of side effects as fre-
quency of flu-like or gastrointestinal symptoms
was that we wanted to include side effects com-
mon to most of the available DMTs and which
many of the patients likely had experiences with.
Each choice contained the comparison of ‘pill’
versus ‘injection’. The levels of the other attrib-
utes were combined such that each combination
was presented once, resulting in 64 choice sce-
narios (see Figure 1 for an example and Appendix
A for further examples).

Additional questions

In a second paper-based questionnaire, patients
were asked explicitly for their preferred route of
administration. Furthermore, they had to answer
questions about their personal characteristics
(e.g. age, profession, education), depressive symp-
toms, medical history of MS, their experiences
with DMTs, their experience with switching
DMTs and side effects (see Appendix B).

Data analysis

The data from the preference questionnaires were
analysed with CBC/HB v5 (Sawtooth Software,
Orem, UT, USA) using Hierarchical Bayes
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Which of the two treatments would you prefer, provided that they differ solely in the

listed attributes?

Treatment A Treatment B
Route of administration Pill Injection
Treatment frequency 3 daily OR 1 weekly
Frequency of flu-like/ gastrointestinal
Symptoms 7 days monthly 2 days monthly
Which treatment do you prefer? Treatment A OR Treatment B

Figure 1. Example of a choice scenario.

Patients were instructed to decide between treatment A and B for each scenario and to assume that the therapeutic effect
of both treatments is the same, as well as all other features not listed in the respective choice scenario. Patients were also
informed that injection means a self-administered injection into the muscular or subcutaneous tissue.

analysis. This technique allows the computation
of individual part-worth utilities for each attribute
level. Individual relative importance values of the
attributes were calculated by division of the dif-
ference between the highest and lowest utility
estimate (range) of an attribute by the sum of dif-
ferences of all attributes, multiplied by 100. The
relative importance value quantifies the influence
of each attribute on the patient’s choice.

Differences of the importance values between
attributes were analysed with Friedman test and
subsequent Wilcoxon signed rank tests, and group
differences were analysed via Kruskal-Wallis test
and follow-up Mann-Whitney U-tests (IBM
SPSS Statistics 19; alpha level: p = 0.05). Other
group differences were computed using paramet-
ric or nonparametric tests depending on the scale
of measurement of the variable and the differ-
ences in group sizes.

To determine the preference for one route of
administration in relation to treatment frequency,
the frequencies of choices for choice scenarios
with different treatment frequencies of ‘pill’ and
‘injection’, but the same frequency of side effects
(‘2 days weekly’) were compared for ‘pills’ versus
‘injections’. Likewise, the frequencies of choices
for choice scenarios with different treatment fre-
quencies of side effects for ‘pill’ and ‘injection’,
but the same treatment frequency was compared
for “pills’ versus ‘injections’.

To investigate how the patients’ characteristics
influence their choice for pills or reduced side
effects, we computed the utility scores for those
choices and used them as dependent measures in

stepwise multiple regressions with backward
entry.

Results

Patient sample

Complete questionnaires were returned by 156
patients, of whom 24 patients were therapy-naive,
92 had only experience with parenteral DMTs
and 40 patients had experience with both paren-
teral and oral DMTs. Table 1 shows the charac-
teristics of the different patient groups.

Preferences

The Hierarchical Bayes analysis revealed a per-
cent certainty of 0.835, meaning that the found
solution is 83.5% better than chance. In compari-
son, a ‘perfect’ solution would correspond to
100%. Table 2 shows the mean utility scores for
the different attribute levels. Within a given attrib-
ute, levels with higher utility scores are those that
will be preferred by the patients. ‘Pill’ was the pre-
ferred route of administration to ‘injection’ and
the lesser the treatment frequency the higher the
utility score. Furthermore, less frequent flu-like
or gastrointestinal symptoms were preferred to
more frequent symptoms.

Friedman test showed a significant difference
between the relative importance of the attributes
[x2(2) = 86.36; p < 0.001]. The relative impor-
tance of treatment frequency (z = =-9.19;
p < 0.001) as well as of route of administration
(z = —1.47; p < 0.001) was significantly higher
than the relative importance of frequency of side
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Table 1. Patient characteristics.

Table 2. Utility scores of the choice-based conjoint
analysis.

effects (Figure 2A). No significant difference
between the relative importance of treatment fre-
quency and route of administration was observed
(z2=-4.79;p = 0.141).

Furthermore, Kruskal-Wallis tests revealed a sig-
nificant group difference in the relative importance
regarding frequency of side effects [H(2) = 7.36;
p = 0.025], but not for route of administration or
treatment frequency (all p > 0.05). The relative
importance of frequency of side effects was signifi-
cantly higher for therapy-naive patients compared
with patients experienced with injections
(U=1790;z=-2.14; p = 0.032) and patients expe-
rienced with pills (U= 284;z=-2.718; p = 0.007).
There was a trend, though not significant, towards
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Figure 2. Preference judgements: relative importance values of the different attributes. (A) Relative
importance values of attributes for the whole sample. (B) Relative importance of attributes for different patient

groups.
*p < 0.05.

a higher relative importance of route of administra-
tion for patients experienced with pills compared
with treatment-naive patients (U = 339; z =
—1.955; p = 0.051). Further group differences
were not found (all p > 0.05; Figure 2B).

Preference for one route of administration in
relation to treatment frequency and frequency

of side effects

To illustrate what the findings on utility scores
and relative importance actually mean, we directly
compared different types of compounds (fictional
drugs) and calculated how many patients prefer
either of the two substances. Assuming everything
to be equal (i.e. averaged across all treatment fre-
quencies and with only mild side effects), pills are
preferred by 93% of patients yielding a similar
result to the explicitly stated preference for oral
DMTs by 83% of patients. This preference for
pills is, however, balanced against the treatment
frequency. If pills have to be taken three times
daily (as compared with an injection once per
week or once per month), injections are preferred
(for more details, see Figure3).

When pills were combined with side effects 2 days
monthly and injection with side effects 7 days
monthly and treatment frequency was held con-
stant, 97.9% (range: 96.8-99.4%) of patients pre-
ferred pills and 2.1% (0.7-3.3%) preferred
injections (averaged over all treatment frequen-
cies). When pills were combined with the less pre-
ferred frequency of side effects (7 days monthly)
and injections with side effects 2 days monthly,
injections were preferred over pills, when treat-
ment frequency was held constant at one per
month or one per week for both treatment options.
However, more frequent side effects associated
with pills were tolerated when the treatment fre-
quency for both routes of administration was one
or three per day (Figure 4).

Influence of patient characteristics on

preferences

The stepwise multiple regression with the utility
score of ‘pill’ as dependent variable and age, sex,
Expanded Disability Status Scale (EDSS) score,
time since diagnosis, number of switches in
DMTs and depression as independent variables
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Figure 3. Preference judgements: frequency of choices for one route of administration in relation of treatment
frequency with frequency of side effects held constant at 2 days weekly.
Arrows indicate treatment scenarios where more patients preferred injections compared with pills.

yielded the following results. The full model was
not significant, but a model with sex, EDSS,
time since diagnosis and number of switches in
DMTs as independent variables was significant
and accounted for 7.9% of variance in the utility
score for ‘pill’ (R = 0.079; F,;,= 2.847;
p = 0.026). EDSS score [squared semipartial
correlation (sr?) = 0.049; standardized § = 0.27;
p = 0.009] was the only significant predictor,
meaning that patients with higher EDSS score
were more likely to prefer pills over injections.
Sex, time since diagnosis and number of switches
in DMTs were not predictive for the utility score
of ‘pill’.

A sum score of side effects was computed based
on patients’ reports. A list of 13 side effects (see
Table 3) was provided and patients were required
to indicate whether and how severe they had
experienced one or several side effects when tak-
ing any of the DMTs. For every patient the sum
of the ratings of each of the listed side effects was

calculated (no = 0; mild = 1; severe = 2), ranging
between 0 and 19. Then, a stepwise multiple
regression with the utility score of side effects ‘2
days weekly’ as dependent variable and age, sex,
EDSS score, time since diagnosis, number of
switches in DMTs, depression and sum score of
side effects as independent variables was
computed.

In order to include only judgements of patients
having experiences with side effects, the data of
therapy-naive patients and patients having expe-
rienced no side effects during their treatment
were excluded from this analysis, resulting in a
sample of » = 105. The full model was not sig-
nificant, but a model with EDSS score, time
since diagnosis and sum score of side effects as
independent variables was significant and
accounted for 7.5% of variance in the utility
score for side effects ‘2 days weekly’ (R?=0.075;
F;,0,= 2.738; p = 0.047). Again, EDSS
score (sr? = 0.057; standardized B = —0.285;
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Figure 4. Preference judgements: frequency of choices for one route of administration in relation of frequency

of side effects with treatment frequency held constant.

Treatment scenarios are displayed where pills are combined with side effects 7 days monthly and injections with side effects

2 days monthly.

Treatment frequency for both routes of administration was held constant at the value indicated at the top of each graph.
Arrows indicate treatment scenarios where more patients preferred pills compared with injections.

p = 0.014) was the only significant predictor,
meaning that patients with higher EDSS score
were less likely to prefer treatment with side
effects ‘2 days weekly’. Time since diagnosis and
sum score of side effects was not predictive.

Discussion

The majority of patients (93%) preferred pills
over injections when treatment frequency and fre-
quency of side effects were held constant. When
comparing the different utilities for the levels of
attributes, pills, low treatment frequency and
infrequent side effects were preferred. Of particu-
lar interest is the comparative importance of
attributes. Our patients’ choices were more
strongly influenced by treatment frequency and
route of administration than frequency of side
effects. This relation between the importance val-
ues of attributes was modulated by the patients’
treatment experiences. Treatment-naive patients’
preferences were more influenced by frequency of
side effects compared with patients experienced
with pills. In contrast, the latter group tended to
be more influenced by route of administration

compared with treatment-naive patients, accord-
ing to the motto ‘anyone who has ever enjoyed the
benefits of oral medication, appreciates them’.

As the results of the explicit (83%) and implicit
(93%) preference for oral over parenteral
DMTs are similar, one could ask, why one
should expend effort with a CA. One answer is
that a CA allows showing how route of admin-
istration is traded off against treatment fre-
quency and frequency of side effects. The
general preference for oral DMTs switched to
preference for injections when a pill had to be
taken three times daily compared with an injec-
tion applied once monthly or weekly or when
associated with less frequent side effects (treat-
ment frequency held constant at one per month
or one per week). This knowledge can be used
to predict which combination of DMT attrib-
utes will be especially attractive for MS patients.
Although the chosen attribute levels of fre-
quency here do not correspond one to one to
all currently available DMTs, our results imply
that higher frequency can change patient
preference.

http://tan.sagepub.com
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Table 3. Frequency and severity of DMT-related side effects as percentages.

In our regression models, the only significant
predictor for the preference for pill and the pref-
erence for reduced side effects was the EDSS
score. The higher the EDSS score the higher the
preference value for pills and the lower the pref-
erence value for mild side effects. One reason
for this observation could be that patients with
higher EDSS scores have suffered longer from
the disease, had more experience with DMTs,
and therefore possess a better appreciation of
the convenience associated with oral treatment.
However, number of switches in DMT's was not
a significant predictor for the preference for pill
and the preference for few side effects.

It is important to note that the results of a CA
depend very much on the definition of attributes
and attribute levels. There are several other
attributes such as severe side effects or efficacy
which are known to influence MS patients’ pref-
erences for DMTs [Johnson er al. 2009]. Those
attributes may have a higher importance for
patient preference than route of administration
or treatment frequency. However, the more
attributes the more possible combinations of
scenarios and the more complex their evaluation
for the patients. Furthermore, severe side effects
such as progressive multifocal leukoencephalop-
athy are bound to one specific DMT (natali-
zumab) and thus cannot be generalized to other
DMTs. In contrast, the efficacy of many DMTs
is in a similar range and thus only few attribute
levels can be differentiated. Therefore, we
decided to limit the number of included attrib-
utes to three and to define the different levels for

the attribute side effect by varying the assumed
frequency of common side effects such as flu-
like or gastrointestinal symptoms. In future stud-
ies, however, it would be good to include efficacy
and frequency of severe side effects as attributes.
The same is true for intravenous infusion as
another route of administration. In the current
study we only distinguished between oral admin-
istration and injections. However, since several
intravenously administered antibodies are cur-
rently tested and one of them, alemtuzumab, was
recently approved in Europe, it seems to be of
particular interest to assess patients’ preference
values for intravenously administered drugs.

We acknowledge the following limitations to our
study. Firstly, we only recruited patients from the
outpatient service and hospital wards of a neuro-
logical university hospital. It is possible that
patients treated by resident neurologists may
have different preferences. Future studies should
therefore also include patients treated outside of
a university hospital, for example, patients treated
in local clinics and by resident neurologists.
Secondly, it should be acknowledged that our
patient sample is somewhat heterogeneous.
Patients without any experience with DMT and
those with experience with DMTs were included.
Typically patients with experience had suffered
longer from MS than those without experience
and this difference should be taken into account
when interpreting the different preference values
obtained for these two groups of patients.
However, it is noteworthy that the two groups did
not differ with respect to their EDSS scores.
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Thirdly, the questionnaire used to assess clinical
and demographical data of the patients had not
been previously validated in another patient sam-
ple. The statements reflect subjective judgements
of the patients which we did not objectively ver-
ify. While we think this issue is not relevant for
the questions about demographical information,
it might be more critical for questions about
depressive feelings, explicit preference for a route
of administration, number of switches in DMT's
or experienced side effects. This should be kept
in mind when interpreting our results.

In conclusion, this study shows that a majority of
MS patients prefer oral DMTs. Their preference
changes when the frequency of the oral treatment
is substantially higher than that of the injectable
treatment or when oral treatment is associated
with more side effects (treatment frequency held
constant at one/three daily). This knowledge may
aid in helping patients to choose among the grow-
ing number of available DMTs [Stacey et al
2011, Palace, 2013] and may be used to guide the
development of new DMTs.
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Appendix A
The following pages present the English translation of the instruction and the first eight choice sce-
narios of the questionnaire used for the conjoint analysis.

Dear patient,

On the following pages you will be presented repeatedly with a choice between two types of treatments for
multiple sclerosis. The presented medications are not real but hypothetical treatments invented for research
purposes. We would like to ask you to compare the two treatments and to indicate in each case which treat-
ment you would choose. You should make your choice based on the assumption that both treatments have
the same efficacy and are identical in all attributes except those stated explicitly in the description. ‘Injection’
refers to an injection that is administered by the patients themselves into their muscle or subcutaneous tissue.
Each and every one of your answers is important to us. Please make sure that you do not pass over any of the
questions, not even those questions where the choice might be difficult.

Which of the two treatments would you prefer, provided that they differ solely in the listed attributes?
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Appendix B
The following pages represent the English translation of the questions used to assess demographical
and clinical patient data.

Please answer the following questions by choosing the most appropriate response option for you.

I) Personal details

1. Gender:m 0O f O

2. Date of birth:

2.Which is your highest education qualification?
O Secondary modern school qualification O Bachelor O Doctoral degree
O Secondary school leaving certificate O Master O Habilitation
O Higher education entrance qualification

3.What is your level of employment?
O fulltime O part-time O unemployed

4.What is your marital status?

O single O widowed

O married O life partner

O separated O life partnership dissolved
O divorced O life partner deceased

IT) Experiences with medication

5.Which treatments do you currently receive
O Avonex® O Rebif® O Betaferon®/Extavia® O Tysabri® O Gilenya®
O Copaxone® [O Novantron®/Ralenova® O Imurek® O Endoxan® (Oinfusion/ 0 dragee)
O intravenous immunoglobulins O other:

6. Have you tried different types of medications to treat your MS?
O yes O no

If yes:

How often did you switch to a different type of treatment?

274

http://tan.sagepub.com



KS Utz, J Hoog et al.

7. Have you experienced any side effects so far (taking into consideration all MS treatments received

so far)?
O yes O no

If yes:

Which of the listed side effects did occur (multiple selections are possible)? Please indicate for each

side effect that you have experienced whether the symptoms were mild and lasted for less than a

week but at least an hour. In this case make a tick in the first column. For side effects that were

severe or lasted for more than a week make a tick in the second column. Do not make ticks in any

of the two columns for side effect that you have not experienced.

Side effect Mild/ 1 hour - 1 week Severe/ 1 week or longer

Flu-like symptoms

Reactions to injection site

Pain

Changes in blood count/ liver
values

Increased susceptibility to
infection

Fatigue

Sleep disturbances

Gastrointestinal symptoms

Depression/ anxiety

Change in weight

Loss of hair

Skin reaction
Other

8. During the last three months I was depressed/downhearted:

4

most of the time

1

seldom

2

sometimes

3

often

III) Preference for one route of administration

9. If you had the choice, which route of administration of a treatment would you prefer?
O pill O injection O infusion
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