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Abstract:

Background: Self-management practices can contribute to the lives of patients with multiple
sclerosis. The aim of this study is to improve patients’ self-management abilities through the
multidisciplinary developed module.

Methods: This prospective, randomized controlled trial was conducted between January-2020
and November-2021 at a university hospital, Ankara, Turkiye. The Self-Management Module
was implemented by a clinical pharmacist with the aim of enhancing self-management
capabilities through educational approach, with focus on medication adherence, management
of drug-related problems, follow-ups, and self-directed activities. The intervention group
completed the self-management module, while the control group received usual outpatient
care. To evaluate the impact of the module, the Multiple Sclerosis Self-Management Revised
scale was administered to the patients. The interviews were conducted at 4-month intervals.
Results: Study (n=102) and control group (n=98) patients were followed-up for 8 months and
the median duration of intervention was 11 minutes. The mean (£SD) self-management scores
of the study group increased from 68.9 (£9.3) to 79.0 (x9.4) at the end of the interviews, and
this increase was found to be significant compared to the control group (p<0.001). The self-
management module has been shown to improve self-management, medication adherence,
perception of care and patient engagement in treatment (p<0.001).

Conclusions: This single-centre randomized controlled trial suggests that a pharmacist-
implemented self-management module increased patient engagement and medication
adherence. The self-management interventions could be tailored to groups that tend to have
lower self-management abilities, such as older individuals, those who have lower educational

attainment, health engagement or medication adherence.

Keywords: Self-management; Disease management; Multiple sclerosis; Clinical pharmacy;

Disease modifying therapy

Highlights
e The self-management module was implemented with the aim of improving self-
management abilities through oral and written education, patient self-directed
activities, and managing drug-related problems.
e The self-management module may improve patient engagement, perception of care
and medication adherence.

e The negative effect of age on self-management can be neutralized by the intervention.
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1. Introduction

Multiple sclerosis (MS) is a chronic, neuroinflammatory and progressive disease of the
central nervous system and is known as one of the leading neurological diseases affecting
young adults. It is estimated that 2.8 million people worldwide live with MS in 2020, with an
incidence of 36 per 100,000. * Disease-modifying therapies, symptom management and
adaptation of self-management strategies, can limit the impact of disability, improve the
quality of life, and ensure continuity of social life in patients. * However, insufficiencies
were reported in the provision of self-management strategies by healthcare professionals. > °

Self-management can be defined as actions taken by individuals, families and
communities to promote, maintain or improve health, including self-protection, medication,
and methods of coping with illness and disability with or without the support of health
professionals, in a comprehensive manner. ’ Successful self-management strategies have been
shown to be influenced by personal factors and the surrounding social and physical
environment. ®° According to Lorig and Holman °, the key determinants of self-management
are medical management (eg, knowledge about medication use), emotional management (eg,
depression, fear and/or anger management) and role management (eg, new friendships or life
roles). Furthermore, problem solving, decision making, resource use, establishing a patient-
provider collaboration and action plan and self-tailoring are emphasized as important skills in
the development of successful self-management. '° Potential barriers to the success of self-
management strategies were identified as physical limitations, ignorance, lack of
communication, low social support and insufficient socio-economic resources. & *°*2 It has
been reported that the self-confidence necessary for patients to take action, achieve goals and
take control of their own health can be achieved through effective self-management
education. *° MS patients have reported to be dissatisfied with the information provided about
the disease and its treatment, as healthcare professionals tend to focus on medication and
symptom management. ® ** 3 In this context, the need for healthcare professionals to meet the
information needs of patients and maintain self-management programmes has emerged. The
integration of the clinical pharmacist into the MS outpatient clinic facilitated the access to
medications, improved care coordination (communication between physician and patient) and
increased patients’ adherence to medication, self-confidence and willingness to participate in
treatment. ** In addition, clinical pharmacists can take an active role within a multidisciplinary
care team to meet patients’ educational needs and provide medication counselling.

This study aimed to evaluate the impact of MS self-management module developed by
a multidisciplinary team in the short (4 months) and long-term (8 months). The effects of the
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module on the patient engagement, satisfaction with care and medication adherence were

assessed, and potential factors influencing self-management were identified.

2. Material and Methods
Study design and patients

This prospective, two-arm, parallel, randomized controlled trial was conducted in
accordance with the requirements of the Consolidated Standards of Reporting Trials
(CONSORT) statement between January 2020 and November 2021 in a neurology
outpatient clinic at a university hospital, Ankara, Turkiye. *> Patients who are over 18 years,
diagnosed with MS, using disease-modifying therapies for MS for at least 45 days, without a
relapse in the last 30 days, and gave written consent were included in the study. Pregnant
patients and patients with a disability that prevents communication were excluded. Patients
were interviewed by a clinical pharmacist at baseline (11), 4 months (l;) and 8 months (l3)
thereafter (Fig. 1). The four-month time intervals were selected to align with the standard
procedures of this university hospital.

I’ r <
! Randomization, Interview 1 (I1, Baseline) )
i

Study (|, Receiving patient || SELF-MANAGEMENT | = L
Group demographic data MODULE * MSSM-R scale * MSSM-R scale
EBESMAR i L 2 T"mh’ atter 1 » PHE" questionnaire * PHE" questionnaire
l Mid-interview
* PHE® questionnaire e
(Comm, | [—— "PACICscale | | *PACICscale
| Group |

Fig. 1 Study design.

Patient demographics were obtained from the hospital automation system and
medical records. The Expanded Disability Status Scale (EDSS) scores were determined by
the physician during the physical examination of the patients at the clinic. Medication
adherence rates were determined according to the Proportion Of Days Covered (PDC)
formula, which is calculated by dividing the number of days that the patient takes the
prescribed medication by the number of days that the patient should take the prescribed

medication. *®

The evaluation of medication adherence was conducted according to the dosage
forms of certain disease-modifying therapies (glatiramer acetate, interferon beta,

teriflunomide, dimethyl fumarate and fingolimod) that are self-administered, in order to
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prevent overestimation of medication adherence by disease-modifying therapies that are
administered at long intervals and require a health center to be administered. The Multiple
Sclerosis Self-Management Revised (MSSM-R) scale ', the Patient Engagement Scale®
(PHE® questionnaire) *® and the Patient Assessment of Chronic Illness Care (PACIC) *°

scale were administered to the patients at the three interviews.
Randomization and sample size

According to the primary outcome (which was to observe an increase in the MSSM-
R scale at the end of the study), the analysis of variance in repeated measures with a fixed
factor was used; with 80% power and 5% alpha, a minimum of 75 patients per group was
required for the study. Due to potential loss of follow-up, the number of patients planned to
be included in the study was increased by the ratio of 1/3 and it was decided to include 200
patients. Block randomization was performed by an external investigator to assign patients

to groups (study or control), with a block size of 4 and a seed number of 123.

The statistician, as an external investigator, decided the block size and had no contact
with the patients. The research pharmacist enrolled patients sequentially according to the
code provided by the statistician without concealment. The neurologist responsible for the
patients' treatment and the statistician responsible for conducting the analysis were blinded
to which patient was in the intervention group. The pharmacist's face-to-face meetings with
the patients were conducted separately in another room in the clinic. Given the nature of the

intervention, the pharmacist and study participants could not be blinded.
Intervention

The self-management module was designed by a multidisciplinary team (clinical
pharmacists and neurologists) in the light of the literature. Many behavior change techniques
have been described in the literature. 2> % In this study, instruction, motivational interview
and feedback techniques were used. Within the scope of developed self-management
module, patient education (as instruction); medication adherence, symptom monitoring and
patient referral (as motivational interview) and self-directed activity assignment and
telephone follow-up (as feedback technique) were implemented. In addition, drug-related
problems were identified and classified according to a system commonly used in the
pharmacy literature %. The structure of the self-management module was given in the
appendix, Table A.1. Thus, in the scope of literature the self-management module consists

of 7 topics that have potential impact on MS disease management including; patient
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154  education, patients’ assignments (self-directed activity), symptom management, patient
155  referral to supportive care, identification of drug related problems, assessment of medication
156  adherence and patient empowerment through telephone calls (Fig. 2).

»Oral and printed Follow-up

material with phone Barriers that interfere
with adherence
Reliable information sources

""""""""""" Detection of
Disease and ‘,é& -7 actual
treatment é’ %\ adherence

&

Symptom

counseling
management 'b

%, %)
% % Q& q‘@‘f Patient
i G Identifying and solving of
Energy conservation o :
methods Patient Patient drug related problems

Referral  Assignment

157
158  Fig. 2 The MS self-management module.

159 The care process was overseen by a clinical pharmacist in collaboration with the
160 attending neurologists. At the first interview, the clinical pharmacist implemented the self-
161  management module in the study group while patients in the control group received the
162  usual outpatient care. The self-management module consists of patient education (via verbal
163  and written information) about MS disease and drug treatments, and the importance of diet,
164  exercise, medication adherence and active participation in the treatment process. All patients
165  were interviewed face-to-face 3 times (I, I, and I3). In addition, patients in the study group
166  were called by the clinical pharmacist once by phone 2 months after the first interview (mid-

167  interview).

168 The MS information leaflet was provided to patients to enable them to monitor their
169 own symptoms at home, in order to maintain awareness of active participation. The MS-
170 information leaflet included a section for the Monitoring My Multiple Sclerosis (MMMS)
171  scale questions, which patients were asked to complete twice, 2 months (mid-interview) and
172 4 months (I,) after the first interview (l;). Meanwhile, the patients’ questions about
173 medication use and medication-related problems were identified and resolved by the clinical
174  pharmacist via telephone call to prevent medication-related problems at any time during the
175  study.
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Measures

All scales used in this study have been proven to be valid and reliable in Turkish

language. %

Multiple Sclerosis Self-Management Revised (MSSM-R): The scale was developed to
assess knowledge and behavior related to self-management and consists of 24 items and 5
sub-dimensions. The sub-dimensions are as follows: relationships and communication with
healthcare providers, treatment adherence/barriers, social/family support, knowledge about
MS and health maintenance behaviors. The scale is scored on a 5-point Likert scale ranging

from 0 to 100, with scores indicate higher level of self-management. *’

Patient Engagement Scale® (PHE® questionnaire): The scale is designed to assess the
emotional, behavioral and cognitive competencies of patients during the course of their care.
An understanding of the level of patient engagement enables the provision of healthcare that
is tailored to the patient's needs. The PHE® questionnaire consists of 5 items, with each item
presenting 4 expressions and 7 options. As the scale is ordinal, the median value determines
the level of patient engagement, with patients divided into 4 categories according to their level
of engagement, which is classified as blackout, arousal, adhesion, eudaimonic project.
Patients’ engagement with their healthcare increases from the blackout phase to the
eudaimonic project phase, where the arousal and adhesion phases may be considered a
transition of information into the practice. The term ‘blackout phase’ is used to describe
patients who are in denial about their diagnosis, and are therefore unable to engage with their
treatment (described as ‘frozen’). Patients in this phase lack the requisite knowledge about
their disease and the strategies for its management. In the arousal phase, patients have
emotionally accepted the disease as a new aspect of their identity, however they remain
incapable of adequately understanding and implementing strategies for managing the disease.
In the adhesion phase, patients demonstrate an ability to respond to physician prescriptions in
a satisfactory manner; however, they exhibit an emotional inability to accept lifestyle changes
that would facilitate a comprehensive disease management. In the eudaimonic phase, the
patients have developed an appropriate cognitive and emotional response to their disease and
the necessary skills to manage it, allowing them to practice the required self-management

skills. 8

Patient Assessment of Chronic Iliness Care (PACIC): The scale consists of 20 items
and 5 sub-dimensions (patient activation, decision support, goal setting, problem solving and

follow-up). The total score is the average value of the sub-dimension scores. An increase in
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the score indicates that people with chronic conditions are satisfied with the care they
receive. * The scale was used to assess the contribution of the clinical pharmacist to quality
of care for the MS patient in this study.

Monitoring My Multiple Sclerosis (MMMS): The scale consists of 26 items and 4
sub-dimensions (physical, relationships, energy and mental state), the score ranges from 26

to 104 and higher scores indicate patients’ satisfaction with their functional status. %’

Pharmaceutical Care Network Europe (PCNE) v9.1 Classification: The PCNE
system was used to classify drug-related problems which was identified and resolved by the
clinical pharmacist for patients in the study and control groups. This system classifies drug-
related problems into problems, causes, interventions, acceptance of recommendations, and

final status of problems. %
Main Outcome Measures

It was hypothesized that; 1) effective MS disease management can be achieved
through a multidisciplinary healthcare team and patient empowerment, 2) patients self-
management skills can be improved by education, close monitoring & follow-up by
healthcare providers and empowerment by active involvement in the disease management,
and 3) implementation of such a comprehensive MS self-management module can improve

medication adherence and patients’ satisfaction with the care.

As the primary aim was to evaluate the effectiveness of the self-management model
developed in this study, the primary outcome was the mean change in the MSSM-R total
score between the baseline and 4 and 8 months thereafter. The secondary outcomes included
changes in the patient engagement using the PHE® questionnaire, patient satisfaction with the
care using the PACIC score and medication adherence. Additionally, potential patient-related

factors that may have an effect on the MSSM-R scale scores were examined.
Ethical consideration

The study was approved by the University Clinical Trials Ethics Committee (No:
KA-20003) and registered at the ClinicalTrials.gov (NCT05209113, retrospectively

registered).
Statistical analysis

Data were analyzed using IBM SPSS Statistics v23. Categorical variables are

presented as frequencies and percentages; numerical variables are presented as means,
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standard deviations, medians and interquartile ranges. The distribution of numerical
variables was evaluated using normality tests (Shapiro-Wilk and Kolmogorov-Smirnov) as
well as graphical methods (histogram and box plots). Comparisons between two independent
groups for numerical variables were carried out with Independent Samples t test or the
Mann-Whitney U Test. Comparisons between the two dependent groups were conducted
using the Dependent Samples t test or the Wilcoxon Test. The significance level was
considered as 0.05.

To examine the changes in MSSM-R and PACIC scale scores over time, parametric
test assumptions were met and Repeated Measures ANOVA with One Fixed Factor was
used. The change over time in the categories obtained by the PHE® questionnaire was
examined using Chi-square analysis. As the assumption of normal distribution could not be
met in the analysis of the change in medication adherence between the groups over time, the
comparisons were made using the Mann-Whitney U test (between groups), and the
Friedman test (within groups). The increase in type 1 error due to the use of multiple testing
was controlled by Bonferroni correction. Since the analyzes evaluating three different times
were carried out dependently, patients with missing data were excluded from the analysis
and n values were obtained in the tables. Partial eta square (0.1 small, 0.3 medium, 0.5 large
effect size) and r (0.01 small, 0.06 medium, 0.14 large effect size) values were used to
calculate effect sizes .

The relationships between the numerical variables were evaluated using the Pearson and
Spearman correlation coefficients, according to the assumptions of the parametric test.
Multiple Linear Regression Analysis was used to determine the independent variables that
have an effect on the dependent numerical variable. A multiple linear regression analysis was
conducted to observe the change in patients’ baseline characteristics and scale scores obtained
at the first (I; — baseline) and last interview (I3 — 8 months). The stepwise selection method
was used to select the variables. By examining the assumptions (such as normality of
residuals, absence of multicollinearity problem), a clinically appropriate model was obtained

that met the assumptions.
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3. Results

Assessed for eligibility

(n=227)
=
“
E Excluded (n = 27)
E * Not meeting inclusion critena (n = 19)
s * Declined 1o participate (n = 8)
[ Randomized (n = 200) ]
|
g l !
3 Allocated 1o intervention group (n = 102) Allocated to control group (n = 98)
- * Received allocated intervention (n = 102) * Received allocated intervention (n = 98)
Follow-up: 4 months

g. Lost to follow up (n = 0) Lost to follow up (unable to contact) (n = 1)
g
= b Follow-up: 8 months b
=

Lost to follow up (unable to contact) (n = 3) Lost to follow up (unable to contact) (n=1)
: : l
: Analyzed (n = 102) Analyzed (n = 98)

Fig. 3 The flow diagram of the study recruitment.

One hundred and two patients were included in the study group and 98 patients in the
control group (Fig. 3). There were no differences in patient characteristics between the study
and the control groups at baseline (p>0.05); only the duration of the first interview was longer
in the study group (p<0.001) due to the implementation of the self-management module. No
significant difference was found in the changes in EDSS scores of the patients in the study
and the control groups during the follow-up (Table 1). The disease modifying treatments used
by the patients were grouped as platform (interferon beta, glatiramer acetate, teriflunomide,
dimethyl fumarate) and high-efficacy (ocrelizumab, fingolimod, natalizumab, cladribine,
azathioprine, secukinumab) therapies and the analysis was repeated 2°. Accordingly, no
difference was found between the study and control groups in terms of the number of patients

receiving platform and high-efficacy treatments (p=0.05).

With the implementation of the self-management module, the MSSM-R scale scores
of the study group were increased significantly compared to the control group (the mean
difference was greatest at the 4 month with a value of 12.3 points (%95 CI: 9.8 - 14.9)), and it
decreased to 8.3 points at the 8 month (%95 CI: 5.6 - 11.0)), while statistical significance was

maintained), particularly in the sub-dimensions of communication with healthcare
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professionals, knowledge of MS and treatment adherence. At the interview 3 (I3 - 8 months),
the MSSM-R scores of the study group decreased, while those of the control group remained
stable compared to the interview 2 (I, - 4 months). The interaction assessing the change
between groups over three timepoints was found to be significant (np2 = 0.313 p<0.001).
According to the PACIC scale, increases were observed in the study and the control groups in
the scores of all sub-dimensions over three interviews, but the increase in the total score was
significantly greater in the study group (the mean difference was highest at the 4 months with
1.1 points (%95 CI: 0.9 - 1.2)). The interaction assessing the change between groups over
three timepoints was found to be significant (n,o2 = 0.487 p<0.001) (Table 2). Pairwise
comparisons between each time point within each group are provided in appendix, Table A.2.
Although patients’ medication adherence was higher in the control group at baseline
(11), it was increased in the study group, whereas it decreased in the control group at 8 months
(13) (Z=-5.400, p<0.001). The sub-analysis of adherence also revealed that the adherence to
self-administered medication was significantly increased in the study group after the
implementation of the self-management module (Z=-6.032, p<0.001) (Table 3). Furthermore,
the effect size was calculated, given that the medication adherence was found to be high in
both groups. The effect size was found to be moderate for medication adherence (r=0.39) and
large for self-administered medication adherence (r=0.51) at the 3" interview (I3 - 8 months).
The PHE® questionnaire categories of the patients has changed during the interviews.
The number of patients in the categories 'adhesion’ and 'arousal’ were decreased, whereas the
number of patients in the category 'eudaimonic project' increased in the study group.
However, in the control group, the number of patients in the ‘'adhesion’ category was
decreased, but the number in the 'arousal’ category increased. During the implementation of

the self-management module, patient engagement improved in the study group (Table 4).
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Patients’ engagement was stimulated by the implementation of the MMMS questions
in the study group, although a slight increase in the MMMS total score at 4 months () was
observed compared to the scores at the mid-interview (l;.,) conducted at 2 months after the
baseline interview, there was no significant difference in terms of scale scores (appendix,
Table A.3).

In order to identify potential factors affecting self-management abilities in patients
with MS, the associations between the MSSM-R scale, the other scales used in this study and
patients’ demographics was investigated. The results demonstrated a significant association
between the MSSM-R score and several factors, including age, the PHE® questionnaire, the
PACIC scale, education level, MS type and medication adherence rate. The regression
analysis (explaining 38.9% of the variance at the baseline analysis and 53.7% at the 8-month
analysis) showed that one-standard-deviation increase in age was associated with a 0.2
standard-deviation decrease in the MSSM-R score at baseline. However, the effect of age on
the MSSM-R score was no longer statistically significant at the 8-month analysis. Regarding
medication adherence, a one-standard-deviation increase was observed to result in a 0.2
standard-deviation increase in the MSSM-R score at baseline, and this effect was maintained
its significance at the 8-month. Having primary school education was found to results in a 0.3
standard-deviation decrease in MSSM-R score in comparison to having a university education
at baseline, and this effect was maintained in significance at the 8-month analysis. At the
baseline assessment, while the PHE® questionnaire categories did not reveal statistically
significant results, at the 8-month follow-up, individuals in the blackout category exhibited a
0.2 standard-deviation decrease in the MSSM-R score compared to those in the eudaimonic
project category. With regard to the PACIC score, one-standard-deviation increase was found
to result in an increase in the MSSM-R score by 0.4 standard deviation at baseline and 0.5
standard deviation at 8 months (Table 5).

According to the PCNE classification system, the most common drug-related
problems were associated with potential adverse events (69.8%), which followed by
inappropriate drug/nutritional supplement combinations (34.9%) and inappropriate drug
administration (24%) by the patients. The majority (95.4%) of planned interventions by a
clinical pharmacist to resolve the problems were drug counselling, and the interventions were
mostly (89.2%) accepted and fully implemented by the patients or the healthcare team. As a

result, 93.8% of the problems were completely or partially resolved (appendix, Table A.4).
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4. Discussion

This study evaluated the effectiveness of a clinical pharmacist-implemented self-
management intervention in patients with MS. Implementation of a comprehensive self-
management module, designed by a multidisciplinary care team, increased scores on the
MSSM-R scale across all sub-dimensions (particularly knowledge of MS and medication
adherence). The self-management module also improved patients' self-management skills,
which contributed to improved patient perceptions of care and engagement in disease
management.

According to the previous studies, self-management was considered as an approach
that can be effective in reducing MS-related symptoms and helping patients to manage the
impact of MS *°, as well as practices that are essential to guide clinical decision making for
more effective therapies. ' A systematic review reported that the psychological benefits of
self-management interventions may not be obtained immediate, and therefore the long-term
effects of the interventions should be investigated. ** Therefore, this study investigated the
short-term (4 months) and the long-term (8 months) effects of implementing the self-
management module, and found that the score on the MSSM-R scale increased significantly
at 4 months, but decreased at 8 months, although it was significantly higher than the baseline.
This suggests that the self-management module is more effective in the short-term and that
iterative reminders are needed to achieve higher levels of self-management in patients with
MS.

Receiving adequate social support and having broad socioeconomic resources were
found to be the most predictive parameters of self-management in MS, but patient
demographics (except female gender and older age) do not significantly affect the self-
management. 1! 3 Satisfaction with healthcare encourages patients to take a more active role
in disease management, which has a positive impact on self-management. 3* * In this study,
significant associations were found between the MSSM-R score and patients’ age, educational
status, medication adherence, PHE® questionnaire category and in particular with the PACIC
scale score.

Although some studies have indicated that there is no correlation between age and

S, 17, 33

self-management in patients with M other research has demonstrated that age is a

contributing factor in the attrition rates observed in self-management programs.
Furthermore, older patients exhibit a greater tendency towards passive decision-making,
which is contrary to the self-management strategies. *' It is known that age and educational

level are associated with the development of cognitive dysfunction in patients with MS. *® As
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cognitive performance is a determinant of self-management, the negative relationship found
between age and self-management observed in this study may be explained by the fact that the
cognitive dysfunction increases with age. ** * Moreover, the impact of age on self-
management was no longer statistically significant following the intervention, suggesting that
the negative effect of age on self-management can be neutralized by the intervention. Despite
a reduction in the standardized coefficient, patients with primary school education remain at a
disadvantage in terms of self-management following the intervention, in comparison to
patients with a university education. This finding is consistent with the research which
indicated that a higher educational level is associated with better self-management abilities. *’
In a study conducted with MS patients, it was reported that self-management programs led to
improved medication adherence, which is in line with the findings of this study. *° Among the
PHE® questionnaire categories, the euidaimonic project was taken as a reference, and it was
revealed that although being in the blackout category before the intervention had no
significant effect on MSSM-R scores, after the intervention (due to the increase in numbers in
the eudaimonic project category), being in the blackout category had a negative effect on
MSSM-R scores. The improvements in the patients' PHE® questionnaire categories following
the intervention and the significant change in the numbers of patients in the categories was
acknowledged as the reason for this finding. Although there is no study reporting regression
analysis and direct score change in the literature, a study suggesting that the incorporation of a
robust and well-structured patient engagement component into self-management strategies
may enhance the effectiveness of these strategies, which found a significant increase in self-
management behaviors following the intervention targeting patient engagement. *
Furthermore, it has been suggested that there may be some overlap between patient activation
and engagement. *® Consequently, self-management interventions were identified as being
positively associated with patient activation. *> ** Following the intervention, the positive
correlation between PACIC and MSSM-R scores maintained its statistically significance with
an increasing standardized coefficient at 8 months. In this regard, the observed increase in
self-management scores for MS patients is consistent with the reported increase in satisfaction
with the care provided. Similarly, Glasgow et al. found that the PACIC scores were positively
related to self-management. ** The study demonstrated the establishment of a preferable
pharmacist-patient relationship, whereby the clinical pharmacist contributed to the
enhancement of patients' self-management abilities through the implementation of the
aforementioned module. Therefore, the strong relationship between self-management and

PACIC score was attributed to the patient’s enhanced involvement in the care process, while
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having closer contact with the pharmacist and being satisfied with this process. Similarly, a
positive correlation was identified between favorable patient-healthcare professional
relationship and the PACIC score in a study conducted on patients with chronic diseases. *°
Furthermore, it has been previously reported that receipt of self-management support is
associated with an increase in patient activation, which constitutes one of the sub-dimensions
of PACIC. ™ The fact that some of the items in the patient participation, decision-making
support and monitoring/coordination sub-dimensions of the PACIC scale are also included in
the relationships with healthcare providers and health maintenance behaviors sub-dimensions
of the MSSM-R scale may have contributed to this significant association.

Therefore, it has been shown that interventions by a clinical pharmacist within the
self-management module directly increase the scores on the MSSM-R scale, and indirectly
improve the self-management by developing patients’ perception of care and patient
engagement. In line with these findings, it can be said that self-management interventions
should be tailored according to the needs of patients who are older, less educated and have
low adherence to the treatment. It should also be remembered that patient’s perception of
disease management, expectations on treatment outcomes and willingness to participate in the
care process determine the scope of the self-management strategy. Sorensen et al. emphasized
the necessity of MS units in providing comprehensive services and the importance of the
multidisciplinary teams in enhancing patient satisfaction and engagement. However, the
potential of pharmacists regarding this enhancement is expressed only briefly and indirectly.
This indicates that there is still a gap in understanding the contributions that pharmacists can
provide to the multidisciplinary teams in MS units. This study demonstrates the contributions
of clinical pharmacists in different dimensions regarding medication management in MS
patients. “°

Self-management is a non-linear, dynamic and cumulative process and well-designed
self-management programs provide a set of effective skills for patients, such as knowledge
acquisition, self-monitoring, problem solving, goal setting, identifying current strengths and
coping, to deal with the challenges of MS. * *"9 Therefore, in this study, education was
provided with the support of written materials and reinforced by patients’ questions regarding
self-monitoring. Although the duration of the education session was shorter (11 minutes) than
in the previous study (1 hour session for 4 months) *°, the telephone counselling service by the
clinical pharmacist was always accessible and frequently used by the patients. By serving as a
professional and accessible source of health information, the clinical pharmacist was able to
identify and resolve drug-related problems (including inappropriate drug administration),
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contribute to medication adherence, and thus improve the implementation of the self-
management module. A recent study has indicated that older age, lower socioeconomic status
and physical status are associated with reduced utilization of telehealth services among
patients with MS. ** However, since use of telephone services was not recorded, it is not
possible to assess this dimension in this study.

The rate of medication adherence in the MS population is reported to be 60-80%,
depending on the definition and analysis used, and higher adherence is associated with
significantly fewer MS relapses and hospitalizations °* *3. In this study, medication adherence
increased significantly in the study group after implementation of the self-management
module, whereas it decreased in the control group, and the differences between the groups
were significant only at the third interview (8 months). These findings highlight the fact that
the self-management module is effective in improving medication adherence, but that it
requires at least 8 months to have a significant impact on patient outcomes. This study also
found that medication adherence tended to decrease in patients who did not receive any
intervention.

The study has inevitable limitations, such as the fact that the interviews with the
patients were conducted in the outpatient clinic during a limited timeframe, and the fact that
quality of life was not assessed due to many other scales administered to the patients. Self-
reporting by patients on their medication adherence may result in an overestimation of the
actual adherence levels. The findings of patients’ self-report should be interpreted with
caution. In addition, the impact of the self-management module on long-term clinical (change
in the number of relapses, cognitive function, fatigue) and economic outcomes could not be
evaluated. The frequency of telephone service usage by patients was not documented. Finally,
the allocation of patients to groups was not fully concealed and blinding could not be

performed due to the nature of the study.

5. Conclusions

The self-management module developed in this study has been shown to increase the
patient self-management, perceived care and engagement in the treatment of MS. Factors such
as age, educational status, medication adherence, chronic disease perception level and patient
engagement category were identified as predictive determinants of patient self-management
skills. Therefore, comprehensive, multidisciplinary designed but individualized patient self-
management programs will strengthen the relationship between patients and healthcare

professionals and maintain effective disease management in MS. It may be advantageous to
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extend the methodology of this study to other chronic neurological disorders in order to

ascertain its potential benefits.
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Table 1. Patient demographics.

Study Group Control Group

*

(n=102) (n=98)
Demographics:
Age, years, (mean = SD) 38.4+11.7 39.3+12.38 0.606
Female, n (%) 72 (71.3) 69 (70.4) 0.891
Education, n (%)
Primary School 17 (16.8) 24 (24.5)
Secondary School 7(6.9) 12 (12.2) 0.252
High School 25 (24.8) 20 (20.4) '
University 52 (51.5) 42 (42.9)
Smoking, n (%) 26 (26.0) 26 (27.1) 0.864
Alcohol use, n (%) 11 (11.1) 7(7.3) 0.357
BMI, kg/m?, (mean * SD) 24.7+£5.0 248 +4.8 0.949
Medical history:
Duration of MS, years, median (IQR) 7(4-11) 6.5(4-115) 0.562
Relapse rate in the last 6 months, median (IQR) 0 (0 - 0) 0(0-0) 0.615
Clinical type of MS, n (%)
Relapsing remitting MS 83 (84.7) 78 (81.3)
Secondary progressive MS 8(8.2) 10 (10.4) 0.809
Primary progressive MS 7(7.1) 8 (8.3)
Disease modifying treatment, n (%)
Interferon beta 19 (18.6) 15 (15.3)
Glatiramer acetate 19 (18.6) 13 (13.3)
Ocrelizumab 18 (17.6) 26 (26.5)
Teriflunomide 17 (16.7) 16 (16.3) 0.398
Fingolimod 17 (16.7) 19 (19.4)
Dimethyl fumarate 7 (6.9) 2 (2.0)
Others' 5 (4.9) 7(7.1)
EDSS, (mean + SD)
I, (Baseline) 23%+21 25121 0.417
I, (4 months) 23121 25+23 0.781
I3 (8 months) 22121 24+2.72 0.462
Duration of interviews, minutes, median (IQR)
I, (Baseline) 26 (22 - 29) 15 (14 - 16) <0.001
I (4 months) 13 (12 - 14) 13 (12 - 14) 0.203
I3 (8 months) 13 (12 - 14) 13 (12 - 14) 0.236

*Student's t, Mann-Whitney U and Chi-square tests were performed.
fOthers: Natalizumab, cladribine, azathioprine, secukinumab.
MS: Multiple sclerosis, BMI: Body mass index, IQR: Interquartile range, SD: Standard
deviation, I;: Interview 1, I,: Interview 2, 3. Interview 3
661
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Table 2. MSSM-R and PACIC scale scores of the patients during the interviews.

Mean 95% Confidence Interval
Study Control . -
Grou Grou differenc Lower Upper p
P P e bound bound

MSSM-R scale total scores, mean + SD, n=194

; ) 69.1+9.3 69.6+10.0 -0.619 -3.350 2.111
(Baseline)
% (4 83.2+87 70.8+95 12.3397  9.774 14.903 <0.00
months) 1
13 @ 792403 7084100 8287 5557 11.017
months)
<0.
Interaction between time and groups (np2 =0.313) 10 00
PACIC scale total scores, mean + SD, n=198
h ) 2.27+0.42 2.28+0.38 -0.009 -0.120 0.103
(Baseline)
% (4 3.53+0.54 2.42+0.35 1.110™  0.983 1.238 <0.00
months) 1
'3 ® 3.17+0.56 246+0.38  0.715  0.580 0.849
months)
<0.
Interaction between time and groups (np2 =0.487) 10 00

"p value is given for statistical significance between the study and control groups.
““The mean difference is significant at the 0.05 level.
"Repeated measurements ANOVA was performed.
MSSM-R: Multiple Sclerosis Self Management-Revised, PACIC: Patient Assessment of
Chronic Illness Care, npz = Partial eta square, SD: Standard deviation, I;: Interview 1, Iy:
Interview 2, I3: Interview 3
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Table 3. Medication adherence of the patients during the interviews.

Study Group Control Group z p
Medication adherence, mean + SD*, n=195
I, (Baseline) 0.96 £0.10 0.98 £ 0.05 -2.336 0.010
I2 (4 months) 0.98 £ 0.06 0.98 £ 0.06 -1.884 0.061
I3 (8 months) 0.99 £0.04 0.97 £ 0.05 -5.400 <0.001
Self-implemented medication adherence, mean + SD*, n=144
I, (Baseline) 0.94+0.11 0.97 £ 0.06 -1.866 0.062
I2 (4 months) 0.98 £0.07 0.97 £0.07 -2.363 0.018
I3 (8 months) 0.99 £ 0.04 0.96 £ 0.06 -6.032 <0.001

“p value is given for statistical significance between the study and control groups.
"Mann-Whitney U test for medication adherence was performed.
*As a result of Bonferroni correction, the statistical significance threshold was determined as
p<0.01.
SD: Standard deviation, I1: Interview 1, I,: Interview 2, 13 Interview 3
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Table 4. PHE® questionnaire categories of the patients during the interviews.

Study Group Control Group p’

PHE® questionnaire category of the patients, n (%)

= _ S S g 5 — S 5 3
I 3 g7 E & | 2 B o £ &
: ¢ £ sg|: ¢ £ g%
o0 < < w L o) < < w L
I1 29 21 24 o4 16
_ 1(1) (50) 4 (4.1) 0.399
(Baseline) (28.4) (20.6) (24.5)  (55.1) (16.3)
P (4 14 41 40 18
0 (0)a 47 (46.1), 9(9.3) <0.001
months) (13.7)a (40.2), (309 (41.2), (18.6),
I3 8 14 42 40 38 11
0 (0)a 45 (44.6), 8(8.2)y <0.001
months) (13.9), (41.6), (41.2), (39.2), (11.3),

"p value is given for statistical significance between the study and control groups.
fChi-square test for PHE® questionnaire was performed regardless of change over time. The p-value
provides information regarding the difference between the groups at specific time points.
a,b: The fact that the categories in the study and control groups have the same indice, indicates that the
values do not differ, while the fact that they have different indices reveals that the values are
significantly different.
PHE® questionnaire: Patient Engagement Scale®, I1: Interview 1, I,: Interview 2, I3: Interview 3
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Table 5. Factors associated with the MSSM-R scale scores at baseline and last interview.

I; (Baseline) I3 (8 months)
Unstandardi _Standard Unstandardi §tandard
ized ized
zed coefficien zed coefficien
coefficients coefficients
n B ;Q’E(B Beta t p n B )SE(B Beta t p
Constant 3088 7.521 4107 <0.00 28.16 1147 2.455 0.015
7 1 8 3
Age, years 199 0.118 0.053 -0.149 9 936 0.027 199 0.074 0.050 -0.087 1.480 0.141
Education - - <0.00 - -

] 41 1. -0.2 41 1. -0.171 )
(primary school) 6.258 666 -0.263 3.756 1 4.395 588 -0 2.767 0.006
Education ] ] ] ]
(secondary 19 4.604 1.974 -0.139 9333 0.021 19 3.044 1.942 -0.084 1567 0.119
school)

Education (high - - - -
school) 45 3,082 1.430 -0.174 » 784 0.006 45 2 840 1.362 -0.116 5 086 0.038
Medication 105 239 5707 0208 3575 000 jg5 2602 1165 o 5030 0.027
adherence rate 1 1 1 8

<0.00 10.12
PACIC score 198 0.511 0.072 0.418 7.085 1 198 0.486 0.048 0.543 8 <0.001
PHE® ] ] ] ]
guestionnaire 5 6.978 3.585 -0.115 1.047 0.053 8 9.924 2.712 -0.193 3,659 <0.001
(Blackout)
PHE® ] ] ] ]
questionnaire 53 5311 1.296 -0.106 1783 0.076 54 5 343 1.276 -0.101 1836 0.068
(Arousal)
MS type (PPMS) - - - - - - 15 3.108 2.083 -0.079 1.492 0.137

F=16.251 p<0.001 R®=0.389

F=24.971 p<0.001 R®=0.537

MSSM-R: Multiple Sclerosis Self Management-Revised scale, PHE® questionnaire: Patient Engagement Scale®,
PACIC: Patient Assessment of Chronic Iliness Care, PPMS: Primary progressive multiple sclerosis, I1: Interview

1, 13: Interview 3
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