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Background: Treatment adherence is fundamental in multiple sclerosis (MS) management. Adherence
rates vary significantly between studies, ranging from 30% to almost 90%, depending on assessment
method and medication type. This study aimed to identify patient-related categories associated with treat-
ment modification or discontinuation in people with MS receiving either first- or second-line treatment.

Methods: Semistructured interviews were performed with 23 people with MS: 11 receiving first-line treat-
ment and 12 receiving second-line treatment. Medication history, experiences with previous medications,
decision-making processes regarding immunotherapy, adherence behavior, and reasons for adherence/
nonadherence were explored using open-ended questions. Qualitative content analysis was performed
using a combined deductive-inductive approach in building a coding frame. Differences in coding fre-
quencies were compared between the two groups and analyzed quantitatively. Cohen’s kappas of 0.76 for
people with MS receiving first-line treatment and 0.64 for the second-line sample were achieved between
the two coders.

Results: One key reason for nonadherence reported by first-line—treated people with MS was burden-
some side effects, and for adherence was belief in medication effectiveness. In people with MS receiving
second-line treatment, lack of perceived medication effectiveness was a key category related to changes in
or discontinuation of immunotherapy. Reasons for adherence were positive illness beliefs/perceptions and
belief in highly active disease. Intentional nonadherence was a major issue for first-line treatment and less
relevant for second-line treatment.

Conclusions: These results indicate specific differences in factors mitigating adherence in people with MS
receiving first- and second-line treatment. Int J MS Care. 2020;22:219-225.

ultiple sclerosis (MS) is a chronic inflam-
mation of the central nervous system and is
most prevalent in early and middle adult-
hood.! There is no curative treatment available. Conse-
quently, patients with MS only have the opportunity to
either take no medication or select a treatment that aims

to attenuate disease progression.” If a first-line treatment
fails, a second-line treatment is available with higher effi-
cacy and possibly higher risk.

In recent years, the number of drug treatment options
for MS has substantially grown. As in other chronic
neurologic diseases, adherence can significantly affect
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treatment outcomes as well as costs.> According to the
World Health Organization,*®” adherence is defined
as “the extent to which a person’s behaviour — taking
medication, following a diet, and/or executing lifestyle
changes, corresponds with agreed recommendations
from a health care provider.” In people with MS, relapse
or disease progression seems more prevalent in patients
nonadherent to treatment.’ In addition, lower medica-
tion adherence is associated with increased health care
resource utilization.®’

A recent study reported high rates of adherence in
people with MS of up to 90%,® but several international
studies are less optimistic and report adherence rates of
no more than 60%.%”° Data from a sample of German
statutorily insured people with MS even found adher-
ence rates of only 30% to 40% two years after initiating
MS-modifying treatment.'” These latter studies also
stress caution about the burden of nonadherence on
the health care system. Thus, for clinical and economic
reasons, it is important to identify factors that influence
treatment adherence, which then may be addressed dur-
ing the treatment process."!

Factors influencing treatment adherence across dif-
ferent diseases have been described in various studies.'
To systematically investigate these factors, Zwibel and
colleagues'® performed a study in people with MS based
on Prochaska’s transtheoretical model of change. They
suggest a distinction between 1) patient-related factors,
such as low self-efficacy, and 2) treatment-related factors,
such as adverse effects. Factors influencing treatment
have been identified for injectable treatments, but little is
known for oral treatments and second-line therapies.”!*
Forgetting to inject, perceived lack of efficacy, fear of
injections, and adverse effects, especially injection-site
reactions, flu-like symptoms, and fatigue, are major
reasons for nonadherence in studies about injectable
treatments.” Other studies additionally focus on inter-
actional factors, such as the decision-making process or
the physician-patient relationship.'”” The provision of
information is another potential factor that seems to be
associated with treatment adherence.'®

Differences between people with MS receiving
first- and second-line treatment in disease activity and
drug characteristics are also likely to influence adher-
ence rates,”” but so far no study has explored first- and
second-line treatment adherence characteristics. The aim
of the present study was to investigate factors influencing

treatment adherence and nonadherence in people with
MS receiving either first- or second-line treatment.

Methods
Study Design

This exploratory qualitative study comprised face-to-face
and telephone interviews with people with MS receiving either
first- or second-line treatment. We aimed to include individu-
als who already had experiences with a change in medication,
either having stopped or having switched to another treat-
ment. The ethical review board of the Hamburg Chamber of
Physicians approved the study.

Sample

The concept of purposeful sampling'® was used to identify
people with MS. The inclusion criteria for people with MS
receiving first-line treatment were 1) a diagnosis of relapsing-
remitting MS (RRMS), 2) current treatment with terifluno-
mide or dimethyl fumarate, and 3) past therapy with a mini-
mum of one other first-line treatment. The inclusion criteria
for people with MS receiving second-line treatment were 1)
a diagnosis of RRMS; 2) current treatment with natalizumab,
alemtuzumab, or fingolimod; and 3) past therapy with a
minimum of one other first- or second-line treatment. It
was decided to focus on people receiving oral treatments in
the first-line treatment group to have a homogenous sample
with presumably injectable treatment experiences in the past
and, thus, being able to reflect on adherence issues from their
experiences with two drugs. Patients with language or cogni-
tive impairment were not included, according to clinical judg-
ment. People with MS were recruited through databases and
mailing lists, as well as the newsletter of the MS outpatient
clinic of the University Medical Center Hamburg-Eppendorf
in Germany and an announcement on the regional MS soci-
ety’s website.

Data Collection

Informed consent was obtained from all people with MS
before data collection. Interviews were conducted by one of
three psychologists (B.U. and the research assistants K.L. and
T.R.) face-to-face or via telephone at the MS outpatient clinic
of the University Medical Center Hamburg-Eppendorf. The
interviews were conducted using a semistructured interview
guide (see Table S1, which is published in the online version
of this article at ijmsc.org, for the abbreviated guide) based on
previous adherence studies.'*"> The interviews lasted approxi-
mately 50 minutes and were audio recorded and subsequently
transcribed verbatim.

Data Analysis

Data were analyzed using inductive and deductive quali-
tative content analysis, following the method of Mayring."
Analysis was based on units of coding as the smallest amount
of words that could be interpreted in a meaningful way. T.R.,
K.L., and B.U. worked on the material as coders, defining
coding units and ordering them into deductive, theory-based
and inductive, data-driven categories. In a first step, T.R. and
K.L. analyzed the interviews of people with MS receiving first-
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line treatment starting from five adherence theory—based main
categories (Appendix S1, part A): 1) type of nonadherence
(intentional and unintentional), 2) reasons for nonadherence
(attitudes toward behavior, subjective norms, and perceived
behavioral control), 3) handling of nonadherence (active or
passive), 4) factors that could have had a positive influence
on adherence, and 5) reasons for adherence (attitudes toward
adherence behavior, subjective norm, and perceived behavioral
control). In a second step, subcategories were defined based
on adherence and decision-making theory, leading to 35
categories.

In a third step, category definitions, anchor examples illus-
trating the main categories, and coding rules were formulated.
As a fourth step, transcripts were examined and coding units
fitting the defined categories were extracted. After jointly
categorizing 20% of the material, the researchers analyzed
the remaining 80% of the material independently (fifth step).
Next, T.R. and K.L. worked on reaching consensus concern-
ing the categorization by discussing, adjusting, and refining
the coding categories as well as the coding rules (sixth step).
Finally, the coding frame was systematically structured (sev-
enth step). After analyzing first-line interviews, 37 categories
were defined, two of which were added to the deductive con-
struct, while both coders independently concluded that these
factors are not represented in the category frame.

After analysis of the first-line treated cohort, interviews
with second-line—treated people were analyzed, and two inde-
pendent coders (T.R. and B.U. as a new researcher) revised the
category system again, leading to three new categories based
on the consensus of both coders. The final category system
consisted of 40 categories referring to 21 main categories
(Appendix S1, part B). Cohen’s kappa was calculated as a mea-
sure for interrater reliability across all the main categories. The
interrater reliability (T.R., K.L., B.U.) in the present study was
satisfying (people with MS receiving first-line treatment: pro-
portional agreement [T.R. and K.L.] = 73%, Cohen’s kappa
= 0.76; people with MS receiving second-line treatment: pro-

Immunotherapy Adherence in MS

portional agreement [T.R. and B.U.]: 71%, Cohen’s kappa =
0.64).

Subsequently, a descriptive quantitative analysis was per-
formed because the coding frequencies of categories and sub-
categories may give weight to its importance and meaning."
For all the categories mentioned by all the respondents, coding
units in the two subgroups referring to the respective category
were counted. This procedure followed the premise that more
frequently cited categories are also of higher significance for
therapy adherence. Descriptive statistics were reported as
either medians (ranges) or absolute numbers (percentages).

Results
Sample Characteristics

A total of 23 people with RRMS—11 receiving first-
line treatment and 12 second-line treatment—with a
wide range of ages (23-62 years) and disease durations
(2-27 years) were included.

Table 1 gives an overview of the two groups regard-
ing demographic and clinical data. Main categories as
well as exemplary quotations are reported in the follow-
ing sections for people with MS receiving either first- or
second-line treatment.

People with MS Receiving First-Line Treatment
Reasons for Adherence

Belief in medication effectiveness was one of the major
factors reported by people with MS receiving first-line
treatment, who not only reported that they generally
believed in treatment effectiveness but also discovered
worsening of symptoms, which confirmed the impres-
sion of the effectiveness: “I always had the belief that it
is helpful” (participant with MS receiving first-line treat-
ment 10 [1-L P10]). Another category that was referred

Table 1. Demographic and clinical data of the people with MS receiving either first- or second-line

treatment

First-line treatment

Second-line treatment

Female Male Total Female Male Total

Characteristic (n=38) (n=3) (N=11) (n=9) (n=3) (N=12)
Age, y 36.5 (23-45) 31 (26-62) 36 (23-62) 38 (29-47) 45 (30-46) 38.5(29-47)
Disease duration, y 4 (2-23) 7 (2-15) 5(2-23) 16 (2-27) 8 (3-10) 9 (2-27)
PDDS scale score 1(0-1) 0 (0-3) 1(0-3) 3 (1-6.5) 3(2-3.5) 3 (1-6.5)
Medication

Teriflunomide 1 2 3 0 0 0

Dimethyl fumarate 7 1 8 0 0 0

Natalizumab 0 0 0 3 1 4

Alemtuzumab 0 0 0 3 1 4

Fingolimod 0 0 0 3 1 4
Adherence, No.

Ever nonadherent 8 3 11 4 2 6

Currently nonadherent 3 0 3 1 0 1

Note: Values are given as median (range) or number.

Abbreviations: MS, multiple sclerosis; PDDS, Patient-Determined Disease Steps.
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to by several people with MS was belief in highly active
disease. People with MS reported to be afraid of relapses
or worsening of symptoms, which was the reason for
continuing immunotherapy: “I'm afraid that the interval
between relapses could become shorter or that symp-
toms increase in a way that I do not want to continue
living with them” (1-L P9). Some participants reported
ways of coping with medication adverse effects, which
facilitated continuation of the treatment: “I found a way
to cope with the side effects” (1-L P11). The absence of
everyday life restrictions/absence of illness reminders was of
additional importance: “It’s quite comfortable to take
a pill twice a day; you can just integrate this into your
daily routine and do not have to think about your dis-
ease intensively” (1-L P2).
Reasons for Nonadherence

Several participants reported burdensome side effects
as a reason for nonadherence: “The side effects were
just too strong” (1-L P5). Experienced burden of treat-
ment management beyond side effects was also a relevant
factor (category: restrictions in everyday life: “...you are
quite inflexible when you have to take this medication”
[1-L P5]). In some people with MS, nonadherence was
found to be unintentional: “1 think 1 just forgot it dur-
ing this period once or twice in the morning” (1-L P1),
whereas nonadherence that occurred intentionally was
also present: “When I came home at 3 am I was already
drunk and knew that I would have to throw up” (1-L
P6). Psychological barriers or a low self-efficacy describes
another important factor: “Due to my injection phobia,
this was pure horror. Whenever I had to inject the medi-
cation; this bothered me most” (1-L P1). The interviews
revealed that people with MS who did not have belief in
the effectiveness of the medication were more likely to
be nonadherent (category: lack of belief in effectiveness/
burdensome side effects: “1 took the medication for 2.5
years and still got more lesions” (1-L P6). In addition,
the application type was another significant factor: “She
explained everything to me and then it was quite clear to
me that I'd rather take a pill than have an injection” (1-L
P9). Experience of low disease activity leading to belief in
a benign disease was another relevant factor: “I discontin-
ued it, because I didn’t have symptoms for a long time”
(1I-L P11).
People with MS Receiving Second-Line Treatment
Reasons for Adherence

Comparable with results for people with MS receiv-
ing first-line treatment, belief in medication effectiveness

was a major factor related to adherence: “I wanted to be
sure that 'm protected” (participant with MS receiv-
ing second-line treatment 8 [2-L P8]). Responsibility for
others was another aspect highlighted by several second-
line—treated people with MS: “If the children wouldn’t
have been there, I would have stopped fighting so hard”
(2-L P4). No restrictions of daily life also had a positive
effect on adherence: “For me it’s the nice thing with
the medication, and I really have to stress that I prefer
a fixed appointment with my neurologist every 2 or 3
months instead of having to inject myself every day”
(2-L P6). Another aspect considered relevant was zrust in
physician: “My neurologist comforted me... and I have
to admit that I really have trust in her” (2-L P3). Per-
ceived behavioral control or self-efficacy belief was as well
considered relevant: “I told myself, take a deep breath
and get to it; you can make it” (2-L P9).
Reasons for Nonadherence

Lack of belief in medication effectiveness was reported
as a major reason for nonadherence: “Obviously, there
wasn’t much of improvement” (2-L P5). The issue of
side effects was another important facet: “Yes, a very
toxic agent. My body weight dropped to 42 kilos” (2-L
P5). A category that was particularly reflected in the
statements of second-line—treated people with MS was
the negative attitude of the environment of the people
and I
discussed about my medication and he advised me not

with MS, including physicians: “Yes, Prof. ...

to continue the use. It seemed that it didn"t help” (2-L
P10). Another factor, which was also highlighted in first-
line—treated people with MS, was unintentional nonad-
herence: “Yes, it could be that I forgot to take it once in
a while” (2-L P2).
Quantitative Analysis

The first two interviewed people with MS receiving
first-line treatment were excluded from the quantitative
analysis because they initially served to inductively gen-
erate categories. There were seven categories coded for
all first-line and ten for all second-line participants. The
quantitative analysis of the first-line interviews was based
on a total of 803 coding units of reasons for nonadher-
ence/adherence. Frequency distributions of main reasons
for nonadherence across all respondents are displayed in
Table S2. Burdensome side effects was the most assigned
category (9.6% of all analyzed coding units) in people
with MS receiving first-line treatment, constituting the
main reason for nonadherence. However, even less often
attributed categories, such as adequate decision-making
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process (4.73%), were contributed to by all nine people
with MS receiving first-line treatment.

In the group of people with MS receiving second-line
treatment, 1186 coding units were differentiated in the
interviews. All 12 people with MS receiving second-line
treatment reported a lack of belief in medication effec-
tiveness (4.13% of all elements) and a negative artitude
toward medication in the social environment (3.46%).
The main reasons for adherence/nonadherence in sec-
ond-line—treated people with MS are displayed in Table
S3.

A comparison of mainly cited elements between peo-
ple with MS receiving either first- or second-line treat-
ment is displayed in Table S4. The distribution pattern
differed between the two groups, indicating different
reasons for adherence/nonadherence in the two groups.
There were fewer codings referring to intentional non-
adherence in people with MS receiving second-line treat-
ment, who more frequently reported that belief in highly
active disease affected their adherence. They also more
often reported to be adequately supported concerning
treatment implementation and more frequently felt sup-
ported by or responsible for others, such as family mem-
bers. People with MS receiving second-line treatment
more often had trust in their physicians and their advice.
People with MS receiving first-line treatment reported
burdensome adverse effects more often than did those
receiving second-line treatments.

Discussion

The present study addressed reasons for adherence
and nonadherence in people with MS receiving either
first- or second-line treatment. It focused on potential
differences between these two groups. In people with
MS receiving first-line treatment, the main reasons for
adherence/nonadherence referred to categories related
to the treatment itself, such as adverse effects or atti-
tudes toward effectiveness. This has also been described
in other studies.””*! The importance of adverse effects
is also in line with a representative study performed by
Devonshire and colleagues,” who found medication-
related reasons to be the second most common reason
(32%) for nonadherence in people with MS, follow-
ing “forgetting to administer the injection” (50%).
Giovannoni and colleagues® confirmed these factors in
a systematic review and identified flu-like symptoms in
interferon therapies as well as injection-site reactions as
the most common adverse events influencing treatment
adherence. In addition, the content of the treatment

Immunotherapy Adherence in MS

information and its provision in the decision-making
process seemed to be of major importance for adherence
behavior in the present study.

In people with MS with second-line treatment,
belief in highly active disease and belief in drug efficacy
seemed to be the most prominent factors in relation to
adherence. Interestingly, adverse effects were consid-
ered less relevant. Overall, most of the people with MS
receiving second-line treatment reported satisfaction
with the decision-making process, even those who felt
forced into treatment. Some respondents argued that
they were overwhelmed by the diagnosis and not able
to make decisions at all but were able to reevaluate the
decision and change treatment after some time. Follow-
ing physician advice at the initial stage of the treatment
process might represent a coping strategy in people with
MS who do not feel able to make adequate decisions
after a recent diagnosis.

Many studies have demonstrated that a large percent-
age of people with MS prefer an autonomous or shared
decision-making process.”** However, whereas people
with MS receiving first-line treatment considered sup-
port during the decision-making process to be a high
priority, trust in physicians seemed to be highly impor-
tant in people with MS receiving second-line treatment.
Patients focusing on physician recommendations at this
stage of their disease might cope more effectively with
the threat caused by the disease or by potential adverse
effects.”® However, data indicate that natalizumab-treat-
ed patients differ in their risk perception and are willing
to take higher risks than their physicians.?® This result
is supported by the work of Kremer and colleagues”
showing that physicians, nurses, and people with MS
agree with the relative importance of factors related to
medication, except that patients rate safety significantly
less important.

Moreover, in the present study people with MS with
second-line treatment especially acknowledged the sup-
port of MS nurses as well as social networks. Therefore,
the interaction of trust and autonomy in people with
MS receiving second-line treatment requires further
attention. In people with MS receiving first-line treat-
ment, factors related to social interactions, such as
perceived responsibility for others, were more often
reported. It has been demonstrated previously that social
support plays a major role in the treatment process of
MS.2® However, the ability of the family, close relatives,
or friends to provide such support largely depends on
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available resources. Thus, structural characteristics of the
social environment have to be considered in the treat-
ment process.

Differences in frequencies of cited elements indicated
distinct profiles between the two groups. This supported
the initial hypothesis that different categories have to be
considered in assessing adherence of putative respond-
ers to treatment or at least historical nonresponders. In
line with Bischoff and colleagues,” the main reasons
for nonadherence in people with MS receiving first-line
treatment were burdensome adverse effects and lack of
belief in medication effectiveness, whereas in the present
study, people with MS receiving second-line treatment
were more afraid of disease-related progression than of
adverse effects. Being confronted with an active disease
may outweigh the costs. Most people with MS receiv-
ing second-line treatment believed in substantial activity
of their disease, and the main reason for nonadherence
or discontinuation was a perceived lack of effectiveness.
The belief in a sense of control through medication
seemed to be more pronounced in first-line—treated
people with MS. This observation points toward an
important dilemma, ie, when patients hope that a new
medication is more effective when experiencing break-
through of the disease on first-line treatment while on
the other hand their sense of control through medication
might be lower. This might lead to nonadherence when
disease activity persists.

Regarding limitations, this analysis did not study
adherence to immunotherapies in general and was
restricted to a comparison of two predefined groups.
We chose participants who had changed treatment in
the past to ensure their ability to compare different
treatment experiences and, therefore, ensure enhanced
reflection on treatment adherence and nonadherence.
In the first-line treatment group we focused on people
with oral treatments who had experiences with inject-
able medications in the past. Therefore, generalizability
for first- and second-line—treated patients in general is
limited because no persons with experience with only
one drug were included. In addition, eight of 12 partici-
pants with second-line treatment received infusion-based
treatments, which depend on regular encounters in MS
centers. Intentional nonadherence is, therefore, rather
unlikely. However, because this work intended to inves-
tigate an informative sample on a broad spectrum of
putatively relevant aspects of adherence, we believe the
approach to be justified. Frequency counting of state-

ments to weigh categories might be biased depending
on interviewers™ attitudes toward following up certain
aspects in the interview. However, in an area with a
multitude of aspects of adherence, this might help inter-
viewers concentrate on key domains. That most of the
participants were recruited from a university outpatient
clinic further limits external validity. Finally, because the
approach started from a theory-based set of categories,
we might have missed categories not fitting the concept.
However, although the interview guideline was theory-
driven, the stepwise adaption of the categories was data-
driven and led to 21 final categories. In addition, the
approach of counting elements in qualitative research is
a matter of debate and might induce bias because inter-
viewer behavior may substantially influence how much
a predefined category is discussed. However, if many
dimensions are potentially relevant, as in the area of
adherence, such an approach might help to disentangle
most relevant factors and differences between the two
groups.

In conclusion, the results of this study indicate dif-
ferent patterns underlying adherence behavior in people
with MS receiving either first- or second-line treatment
undergoing immunotherapy. Findings emphasize that
motivational factors for adherence behavior are diverse
and not limited to drug-related factors such as adverse
effects. Instead, psychological factors such as illness
beliefs or factors concerning treatment decision making,
as well as structural factors of the health care system, eg,
implementation support, and the social environment,
need to be considered when targeting improvement of

adherence behavior in people with MS. O
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PRACTICE POINTS

® Llow treatment adherence in people with MS
is associated not only with relapse or disease
progression but also with an increase in
subsequent health care costs.

* The present research demonstrates that different
factors are associated with treatment adherence
in individuals receiving firstline treatment versus
second-line treatment. Thus, the different patient
groups require different approaches to overcome
nonadherence.
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