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ABSTRACT
Background: Adherence to medication treatment in patients with multiple sclerosis (MS) is important to
increase its effectiveness, reduce patient disability, prevent attacks, and increase the quality of life. Aim:
This study investigated factors that influence adherence to disease-modifying therapy in patients with MS.
Methods: This descriptive study was conducted with 198 patients with MS who met the inclusion
criteria and agreed to participate between July 2016 and February 2017. Data were collected using an
Individual Identification Form that included sociodemographic characteristics, the Multiple Sclerosis
Treatment Adherence Questionnaire, the Fatigue Severity Scale, the Self-Efficacy Scale, and the Brief
COPE. Results: We found that 59.6% of the patients were adherent to therapy. Patients were significantly
more adherent to Avonex than other treatments, and ‘‘memory problems’’ was the most common
reason for missing or forgetting medication in nonadherent patients. There was a significant difference
between medication adherence and some sociodemographic characteristics and disease characteristics
(P G .05). There was no significant difference between coping attitudes, fatigue, and self-efficacy level and
medication adherence (P 9 .05). Conclusion: Patients’ adherence to medication treatment was low and
may be associated with social, physical, and cognitive measures.
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M ultiple sclerosis (MS) is a chronic, pro-
gressive, and disabling inflammatory dis-
order of the central nervous system that

targets the myelin sheaths around nerves, leading to
inflammation, myelin loss, and axonal destruction.1

The MS patient prevalence is between 1 and 2.5
million worldwide with approximately 400 000 in
the United States. Multiple sclerosis occurs twice as
frequently in women and most commonly between
the ages of 20 and 50 years.1 The number of studies
on the prevalence of MS in Turkey is insufficient;
however, it is thought to affect 34 to 101 per 100 000
people.2

Just as no certainty exists as to the cause of MS, no
definite treatment exists for it.3 The medications used
to treat the signs and symptoms of the disease do not
produce a cure but can substantially improve symp-
toms, decrease disability progression, and improve
quality of life. Recurrences are controlled by disease-
modifying therapy (DMT) including the first-line
treatments with interferon "-1a (Avonex and Rebif),
interferon "-1b (Betaferon and Extavia), and glatir-
amer acetate (Copaxone). Early treatment using DMT
reduces recurrence frequency, disabilities’ progression,
and hospitalization frequency.3

Adherence, as used in chronic disorders, was
defined by the World Health Organization as the
extent to which a person’s behavior with respect to
taking medication, following a diet, and/or executing
lifestyle changes corresponds with recommendations
from a healthcare provider.4 Medication adherence is
required for patients to benefit fully from the treat-
ment. Nonadherence or poor medication adherence
may lead to unsuccessful treatments and increased
costs.5 Patients receiving DMT have nonadherence
rates of 6% to 46%, and patients are most likely to
quit therapy in the first 6 months.3

Many factors contribute to medication nonadher-
ence in patients with MS. A study of 157 patients
who missed at least 1 injection during overall DMT
duration showed that patients’ main reasons for missed
injectionswere as follows: had to travel abroad (33.1%),
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Öznur Erbay at oznurerbay@gmail.com. She is a PhD Student
at the Faculty of Nursing, Department of Internal Medicine
Nursing, Ege University, Bornova, Turkey.
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forgetfulness (26.1%), and adverse effects (25.5%).6

Although no criterion standard exists, the 3 main
assessment methods for medication adherence are
patient self-reports, other people’s reports, and
clinical observations.7 Nonadherence to medication
is imprecisely defined, ranging from less than 80% or
90% of the prescribed doses to missing even a sin-
gle dose.8

Poor adherence to MS medication has negative
outcomes. Long interruptions in MS medication in-
crease the recurrence risk. Nonadherence or poor
adherence is widely observed inMS as in other chronic
diseases; therefore, improving adherence should be
a significant treatment objective. The purpose of this
study was to examine adherence to DMT in patients
with MS and potential factors that could influence it.
We were also interested in attitudes such as coping,
fatigue, and self-efficacy that patients have regarding
the disease and treatment and their possible connec-
tion with adherence.

Materials and Methods
This is a descriptive and cross-sectional study. This
study was conducted in the MS clinic of the Faculty
ofMedicine, Department of Neurology of a university
in Izmir, Turkey, between July 2016 and February
2017. The sample consisted of 198 patients with MS
18 years and older followed at the clinic who agreed
to participate, received DMT for at least 1 month, had
their last seizure at least 30 days ago, had an Expanded
Disability Status Scale score of 6.5 or less as assessed
by a neurologist, and could read, speak, and write in
Turkish. The data were collected through face-to-face
interviews using an Individual Identification Form,
Multiple Sclerosis Treatment Adherence Question-
naire (MS-TAQ), Fatigue Severity Scale (FSS), Self-
Efficacy Scale, and Brief COPE.

An Individual Identification Form was developed
based on previous research3,4,9,13,15Y17 and included
questions about the patients’ sociodemographic and
disease-related characteristics. The MS-TAQ was
used to assess DMT adherence and treatment ob-
stacles in patients with MS.9 It evaluates situations
hindering patients from disease and treatment adher-
ence through self-reports to minimize adverse effects
and develop coping strategies. Wicks et al9 also
assessed missed doses using the missing dose rate
(MDR) formula, where the missed or missed dose
number is divided into the total dose number that
should be taken in 1 month (accepted as 28 days).
The questionnaire has 3 subscales: DMT-Barriers,
DMT-Side Effects, and DMT-Coping Strategies.
Reliability of the tool was supported in a study by
Wicks et al9 with a Cronbach’s " of .86. In this study,

the instrument was given to 10 patients with MS,
who were eligible for the study but not part of the
study subjects, and its reliability was supported at a
Cronbach’s " of .83.

The FSS has 9 items. Each question is scored
using a Likert-type scale that, for each question, the
patient is asked to choose a number from 1 to 7 that
indicates how much the patient agrees with each
statement, where 1 indicates strong disagreement and
7 indicates strong agreement. A score of 4 or higher
generally indicates severe fatigue.10 Armutlu et al10

examined validity and reliability in Turkey with a
Cronbach’s " of .94.10

The Self-Efficacy Scale was adapted to Turkish
in 1999 with a Cronbach’s " of .81.11 It is a 5-point
Likert-type self-report scale with 23 items where 1
means ‘‘does not describe me at all’’ and 5 means
‘‘describes me very well.’’ The minimum and max-
imum total scores are 23 and 155, respectively. The
scale has 4 subscales. Higher total scores indicate
higher levels of self-efficacy perception. The long
form of the Brief COPE was developed in 1989.12

The short form includes 14 factors with 2 items
each. The Likert-type scale is scored from 1 (‘‘I
never do this’’) to 4 (‘‘I mostly do this’’). Each sub-
scale is assessed separately for both forms. A high
score on each subscale indicates more use of that
particular coping strategy, and a low score indicates
less use of that coping strategy. The short form
translated into Turkish has a Cronbach’s " coefficient
of subscales that ranged from .39 (restraint coping)
to .92 (humor).12

Permission to use the MS-TAQ and other scales
was obtained from the authors. Ethical approval
from the ethics committee of the university and written
permission from the universitymedical faculty hospital
were received. Patients who met the inclusion criteria
were informed of the purpose of the research and
invited to take part as volunteers by the researchers.
Statistical analysis was performed using SPSS for
Windows version 21.0. Normality of distribution was
tested using Kolmogorov-Smirnov test. Because all the
statistics were not normally distributed, we used
nonparametric tests for further analysis. Group com-
parisons were examined using Mann-Whitney U test
for 2 independent samples with ordinal and interval

Married patients with children

showed statistically lower treatment

adherence levels.
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variables and with 22 test for nominal variables. Sta-
tistical significance was set at P G .05.

Results
The patient mean age was 44 T 2.4 years, 77.8%
were female, 40.4% completed primary school, and
72.2% were married with children (Table 1).
Married patients with children showed statistically
lower treatment adherence levels (P G .05; Table 2).
No relationship was found between the other socio-
demographic characteristics and medication adher-
ence (P 9 .05).

Disease-Related Characteristics and
Medication Adherence
Of the participants, 83.8% had been diagnosed more
than 10 years ago, 93.4% had relapsing-remittingMS,
and 35.4% received Copaxone treatment (Table 1).
Adherent patients were significantly more likely to
have another chronic disease, report being forgetful,
and be more satisfied with the treatment (Table 2).
Patients showed the highest and lowest adherence to
Avonex and Betaferon, respectively. Adherence and
medications showed no significant association (P =
.131) (Table 2). No relationship was found between
the other disease-related characteristics and medica-
tion adherence (P 9 .05).

According to MDR scores, 59.6% of the patients
were adherent to their medication. The patients who
did not miss or forget their medication were consid-
ered adherent (MDR = 0), whereas those who missed
or forgot at least once were considered nonadherent
(MDR 9 0). The most common reason for nonadher-
ence was ‘‘memory problems’’ (Supplemental Digital
Content 1, available at http://links.lww.com/JNN/A136).

Medication Adherence, Fatigue,
Self-Efficacy, and Coping
The mean FSS score was 4.74 for adherent and 5.17
for nonadherent patients, both of which higher than
4. Among the patients with FSS scores of 4 or
greater, 70.4% of the adherent patients and 81.3%
of the nonadherent patients reported fatigue. Med-
ication adherence or nonadherence did not differ by
the patients’ FSS score (P = .06). The mean score
on the Self-Efficacy Scale was 91.0 for adherent and
89.2 for nonadherent patients. No significant differ-
ence was found between the mean self-efficacy score
and medication adherence (P = .25). Adherent and
nonadherent patients obtained similar mean scores on
the Brief COPE inventory. No significant difference
was found between the mean Brief COPE score and
medication adherence (P = .74) (Supplemental
Digital Content 2, available at http://links.lww.com/
JNN/A137).
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TABLE 2. Differences in Demographic and Disease Variables Between Adherent and
Nonadherent Groups

Nonadherent (N=80) Adherent (N=118) Testing Differences

% % 22 p

Sex

Woman 39.6 60.4 0.181 0.670

Man 43.2 56.8

Age

18Y40 years old 41.9 58.1 0.259 0.611

41Y65 years old 38.3 61.7

Marital status

Married 45.8 54.2 6.317 0.010

Single 26.8 73.2

Having children

Yes 46.6 53.4 9.409 0.000

No 22.0 78.0

Education

Primary 37.5 62.5

High 30.0 61.0 1.033 0.597

University 45.8 54.2

Disease type

RMS 41.1 58.9 0.536 0.464

SPMS 30.8 69.2

DMT type

Copaxone 38.6 61.4

Avonex 28.6 71.4 43.188 0.131

Rebif 35.3 64.7

Betaferon 51.8 48.2

Disease duration

910 years 38.6 61.4 1.460 0.227

G10 years 50.0 50.0

Forgetfulness problem

Having 48.3 51.7 7.208 0.007

Not having 29.3 70.7

Having another chronic disease

Yes 84.6 15.4 11.294 0.001

No 37.3 62.7

Satisfied with treatment

Not satisfied 20.0 80.0

A little satisfied 37.5 62.5

Moderately satisfied 62.9 37.1 15.960 0.003

Very satisfied 42.0 58.0

Completely satisfied 18.4 81.6

Abbreviations: DMT, disease modifying treatment; p, signifiance value; 2, Chi square test.
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Discussion
Overall, our study show a high self-reported non-
adherence rate (40.4%). Other studies using self-
report measures and the same a criterion (missing 1 or
more injections) show similar rates of nonadherenceV
around 18.5%,3 24.9%,13 17.6%,14 35.3%,6 and
between 16% and 51%.8 Our study showed that
medication adherence had a significant relationship
with the patients’ marital status (P G .05), but not with
the other sociodemographic characteristics (P 9 .05).
Married patients and patients with children showed
increased nonadherence to medication. However, some
studies reported that married patients had higher medi-
cation adherence than single patients because they
received help/support from their spouses.15 In this
study, the significant difference between the adherent
and nonadherent patients may have arisen because
married patients had more responsibilities than single
patients. Besides, cultural differences between coun-
tries may cause these different results. Similar studies
found no significant relationship between medication
adherence and sociodemographic characteristics, par-
ticularly marital status.6,9,13,14

Our results also show that patients on Avonex
were significantly more adherent than patients on
other DMTs. The same was also found in other
studies.3,13,16 There is no general agreement up to
date on whether the type of DMT actually influences
adherence. We believe that the results show this
difference in adherence due to different frequencies of
DMT administration. Avonex is taken only once
weekly, whereas other therapies are taken more often.
Patients on Avonex therefore had to take the therapy
only 4 times to be adherent, which is 3 to 7 times less
often than patients on other DMTs. Therefore, ad-
herence could be higher in patients on Avonex be-
cause they had to take the medication less often.

Medication adherence was significantly related to
comorbid chronic disease and satisfaction with the
treatment (P G .05). Most patients contract complex
chronic diseases requiring long-term treatment late in
adulthood. Patients may have difficulty maintaining
treatment because of complicated treatment regimens
and therefore show poor adherence.17,18 The lower
adherence levels by those who had another chronic
disease may be because occupation and loads increase
as the treatment becomes more complex. Although
patient satisfaction is a treatment adherence indicator,
it also affects decisions about health, behaviors regard-
ing the treatment, and treatment results, and generally,
adherent patients are highly satisfied.19 These results
indicate a significant relationship between patients’
medication adherence and satisfaction levels; adher-
ent patients were more satisfied with treatment than
nonadherent patients (P G .05).

Inmost studies, patients withMS report fatigue.4,20,21

Donze et al22 indicated that fatigue (57%) is among
the top 3 reasons for discontinuing treatment of pa-
tients with MS. Of the patients with an FSS mean
score of 4 or greater, 81.3% of the nonadherent pa-
tients and 70.4% of the adherent patients reported
fatigue. This may be due to the high possibility of
MS-induced fatigue, independent from adherence.

Most patients with MS experience some disabil-
ities at late disease stages, which negatively affect
their independence. Disability negatively affects pa-
tients’ self-efficacy.23 Self-efficacy is a psychological
term meaning individuals’ self-confidence to com-
plete tasks and achieve objectives. Low self-efficacy
is associated with less physical activity, lower adher-
ence, and lower quality of life.23 Self-efficacy plays
an important role in maintaining patient functions. It
is a significant indicator of medication adherence.24

In this study, both adherent and nonadherent patients
obtained high mean Self-Efficacy Scale scores. Thus,
patients had high self-efficacy, which was statistically
independent from their medication adherence.

Patients with MS may have difficulty adapting to
their disease because of DMT. Patients’ coping
attitudes play an important role in controlling this
situation. Existence of one or more coping styles may
shape patients’ adaptation to medication.25 In this
study, patients obtained the highest mean Brief COPE
scores on the Using Instrumental Social Support, Focus-
ing on and Venting of Emotions, Acceptance, Turning
to Religion, Positive Reinterpretation, and Planning
subscales, indicating that patients used these coping
methods more than others. Zengin et al26 analyzed
the coping styles of patients with MS and found that
they used the Planning, Focusing on and Venting of
Emotions, and Using Instrumental Social Support
methods the most. In our study, the adherent and
nonadherent patients’ mean scores on the subscales
and the entire scale were similar (adherent patients,
69.08; nonadherent patients, 69.41). No significant
difference for the mean scores on the Brief COPE and
its 13 subscales (except for the Substance Use) was
found with medication adherence (P 9 .05). Questions
12 and 19 in the Substance Use subscale examined
whether the patients used alcohol or tranquillizers to
forget or think less about a problem. This significance
may have arisen from the higher level of positive
answers and higher scores of the nonadherent patients.

Finally, we looked at the reasons for nonadherence.
The most common self-reported reasons for missing
an injection were ‘‘memory problems’’ and ‘‘away
from home and could not access medication.’’ The third
most common reason was ‘‘side effects of injection.’’
These results are similar from the previous studies
where patients reportedmemory problems as the most
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common reason for missing injections.4,9,14,27,28 Be-
cause MS patients with cognitive impairments are
less likely to be adherent, it is logical that the most
likely reason for nonadherence is forgetting to admin-
ister treatment. Patients with cognitive impairments
may also forget to rotate their injection site, making
them more vulnerable to injection site reactions.

The reasons of nonadherence in MS are complex
but can be addressed through interventions. The goals
of the healthcare professional could be to motivate the
patient to take the medication correctly, to adhere to
the prescribed schedule, and to keep follow-up ap-
pointments. Other support strategies might include
sending reminders, providing information that the
patient can consult after the appointment, helping the
patient understand the importance of adherence, lis-
tening to individual concerns, and offering praise and
encouragement.29 Remington et al30 provide a thor-
ough list of interventions needed to improve for ad-
herence inMS. In addition, some studies have reported
an association between improved adherence and
nurse-based telephone counseling and motivational
interviewing.31,32

Conclusion
Multiple sclerosis is a complex disease primarily
managed by parenterally administered DMTs. Adher-
ence to injectable MS therapies needs to be addressed
from the time of diagnosis throughout the disease.
Access to and communication with healthcare pro-
viders are key elements in the promotion of adher-
ence. This study shows that social, physical, and
cognitive factors affect low medication adherence by
patients with MS. Healthcare professionals, particu-
larly nurses, should be sensitive to the patients’ status
and aware of the situations hindering treatment
adherence to support the patients. The unique position
of nurses presents a valuable opportunity for helping
patients develop practices and behaviors that facilitate
adherence. A considerable patient population with MS
in Turkey exists, and medication adherence is impor-
tant to increase treatment effectiveness, reduce dis-
ability rates, prevent attacks, and increase quality of
life. This study will help health professionals identify
factors affecting medication adherence of patients with
MS and determine appropriate patient strategies.
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