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Abstract:
Background:
Multiple Sclerosis (MS) is one of the most common causes of neurological disability in young and middle-aged adults. Patients with MS face many
challenges, both physical and emotional, and see an overall reduction in their autonomy. There is no definitive treatment for MS, though Disease
Modifying Drugs (DMDs) have proved effective in reducing the frequency and severity of relapses. Unfortunately, long-term adherence to these
therapies is a significant challenge due to practical difficulties as well as a general distrust towards the drugs .
Objective:
This study follows an original research carried out in 2008. In the first study, patients answered questions on their clinical history and expressed
their judgment on the pharmacological treatment, their perceived effectiveness and factors that may undermine compliance. They have been
recalled after two years to verify if the reported symptoms have changed and to assess how their knowledge of the disease and “acceptance” of the
treatment have been modified.
Methods:
In spite of the relatively high number of patients participating in the first study (141 patients followed at a single neurological centre), only 16
patients have completed the questionnaire for the long-term survey. A detailed descriptive analysis has been carried out, as well as a pairwise
correlation analysis.
Results and Conclusions:
The interviews carried out gave an insight into how patients’ behavior may have changed over time. Compliance rate is different in newlydiagnosed patients and long-term patients; the latter are more likely to be compliant, given their personal experience with the disease.
Communications with neurologists and health personnel should aim at forming therapeutic alliances with patients and detecting their preferences
for a qualitatively adequate assistance throughout their illness.
Keywords: Multiple sclerosis, Long-term compliance, Disease modifying drugs, Injectable treatments, Interferon-β, Glatiramer acetate, Pairwise
correlations.
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1. INTRODUCTION
1.1. Treatments for MS. Adherence, Persistence and
Compliance
MS is one of the most common causes of neurological
disability in young and middle-aged adults [1]. MS is highly
unpredictable: rarely are any two patients alike in the presentation, duration and progression of symptoms [2]. Its various
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symptoms can be associated with motor deficits (fatigue,
paralysis, coordination disturbances), sensory problems, speech
and vision (blurred or double vision) impairments, and sphincter and bladder malfunctions [3].
Patients with MS face many challenges, both physical and
emotional [4, 5], and see an overall reduction in their autonomy.
There is no definitive treatment for MS. However, in the
past two decades, Disease Modifying Drugs (DMDs) have
proved effective in reducing the frequency and severity of
relapses, the progression of disability and the appearance of
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new central nervous system lesions. [6 - 9].

conditioning) [19].

The most common and well known drugs are interferon
beta 1α (IFN-β 1α), interferon beta 1β (IFN-β) and glatiramer
acetate (GA). These are injectable medications and they are
“first line” treatments for MS1.

A study from 2005 [20] was aimed at ascertaining whether
the frequency and timing of IFN-β discontinuation in a cohort
of MS patients, as well as the disease type (relapsing-remitting
or progressive), were reasons for discontinuation and influenced the stopping rates. It was found that patients stopped due
to side effects after a median of 13 months and due to a failure
of therapy after a median of 35 months.

In the past years, other pharmacological treatments such as
fingolimod or the monoclonal antibody natalizumab have been
made available as “second line” treatments for MS. They are
recommended for patients with highly active MS who show an
inadequate response to first line therapies [10, 11].
Although new drugs are being increasingly prescribed,
both as first and second line Disease Modifying Therapies
(DMTs), IFN-β and GA are still among the most frequently
employed drugs due to their established safety profile.
According to the OsMed National Report [12], when the
interviews for this study were carried out in 2010, expenditure
and consumption of DMTs such as IFN-β and GA in Italy were
the following: IFN-β gross per capita expenditure 3,81 € (% =
8,2), Defined Daily Dose/1000 0,6 (% = 8,2); GA gross per
capita expenditure 0,84 € (% = 1,8), Defined Daily Dose/1000
0,1 (% = 1,2). Therefore, DMDs were the most prescribed
drugs in 2010.
Nowadays, the picture has changed: IFN-β and GA
account respectively for 25.1% and 10% of the market for
drugs for MS, while the remaining 65% is shared between first
and second line therapies, including oral drugs (such as
Fingolimod) and infusive drugs (Natalizumab) [13].
An early diagnosis allows patients to begin a therapy with
a pharmacological treatment within a short time after onset and
thus delay the degenerative progression of MS [14]. The
choices regarding the most suitable pharmacological treatment
and its timing may rely on the patient’s and physician’s joint
decision [15, 16].
There are some advantages in beginning a pharmacological
treatment early. It has been shown that patients who start
treatment at a later stage have a greater risk of reaching
Expanded Disability Status Scale (EDSS) 4. Although this
disability score is still moderate (compared to EDSS scores
higher than 4.5, which are regarded as more severe and
impairing individuals’ daily activities), according to clinical
evidence, this may increase by 7.4% for every year of delay in
treatment start after MS onset [17].
In spite of a high initial compliance, long-term adherence
to DMTs is a significant challenge, due to practical difficulties
in their administration, often coupled with a general distrust
towards these drugs. In many cases, patients with MS do not
experience another relapse or significant signs or symptoms for
months or years following diagnosis, which may make it
difficult for them to accept that they need to routinely selfinject [18].
Once they have accepted the need for the treatment,
patients must then persist with the therapy.
Compliance as a human attitude has been studied in the
literature: it conforms to basic facts of human character (propensity to misperceive risk, biological roots of instrumental

While compliance involves following the instructions on
the prescription (i.e., taking the medication at the right time, at
the right dose, on the right day), persistence is more difficult to
observe among MS patients after the first 6 months of therapy.
It has been observed how discontinuation rates during the first
6 months of treatment ranges from 9% to 20%, although
abandonment of a MS treatment regimen can happen at any
time [21].
Adherence to DMTs in the long term, i.e. persistence, is a
key factor to their success, whereas a lack of adherence can
lead to treatment failure, increased hospitalizations and relapse
rates, as well as resulting in higher costs for the health system
[22, 23].
Current evidence suggests that improved treatment adherence may be one of the best strategies for managing MS and, in
this perspective, several studies have analyzed what makes
patients persistent to DMTs [24 - 26].
Some of the barriers to treatment adherence among MS
patients include perceived efficacy concerns, adverse events,
inconvenience and needle phobia (associated with injectable
DMTs). IFN-β 1α, IFN-β 1β and GA require a schedule of
either subcutaneous or intramuscular injections, ranging in
frequency from daily to weekly. Multiple factors can contribute
to the inability to self-inject: many patients are misinformed
about the risks of self-injection and believe it to be unsafe or
even potentially life-threatening; others are not aware about
how best to manage injection pain and side effects [27]. To
overcome this problem, patients with injection phobia often
select a family member/friend/other to conduct the injection a
factor strongly linked to poor long-term adherence [28, 29].
According to some contributions in the literature, the rate
of discontinuation has been found to be significantly higher
among patients taking an injectable DMT, compared to patients
receiving an infusion or oral DMT [30].
Moreover, after starting the treatment, patients may
perceive only its negative aspects: those who have had a benign
course of the disease may question the usefulness of undergoing a pharmacological treatment involving fairly heavy
administration and side effects (such as flu-like symptoms for
IFN-β).
A poor compliance can have relevant economic consequences: a remarkable level of expenditure is associated with
MS, both for patients undergoing the treatment (cost of drugs
and productivity losses due to side effects after DMDs
administration, etc.) and for those who do not take the drug or
take it discontinuously (higher probability of relapses) [31, 32].
1

These treatments are described in detail in the Appendix.
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Therefore, a higher compliance saves resources by avoiding the effects of managing the relapse [33]; there is also
greater collaboration by the patient in terms of coping, since
he/she wishes to collaborate with the doctor to identify the best
therapeutic path [34, 35].
Overall, patients who comply with the prescribed therapeutic program will have better outcomes than patients who do
not comply. This conclusion is true for both short-term and
long-term compliance: a number of variables related to the
likelihood that an individual will comply, even in the long
term, has been studied. In a research focusing on long-term
compliance for cardiac patients, the effort required for patients
to change their lifestyles was also analyzed [36].
Long-term compliance may depend on whether patients
recognize that the therapy has had a positive effect: in this case,
they could be strengthened in their beliefs in the effectiveness
of the treatment and consider the side effects negligible when
compared to a greater stability of their clinical conditions [37,
38].
This study follows an original research carried out in 2008
[16] and it is aimed at analyzing long term compliance for a
cohort of MS patients in treatment with DMDs at a neurological centre in Southern Italy. The patients enrolled in the
first study reported their clinical history and expressed their
judgments on the pharmacological treatment, the perceived
effectiveness and the factors that may undermine compliance to
the medical treatment. The same patients have been recalled
after two years and asked to assess the extent to which their
knowledge of the disease has been modified and their degree of
“acceptance” of the medical treatment.
The objective is to verify which factors are determinant in
a compliant behavior. This could help physicians (neurologists)
identify the right approach to follow by suggesting strategies
that strengthen the therapeutic alliance between patients and
physicians [34, 35].
Unfortunately, in spite of the high number of patients
participating in the first study (n = 141), only 16 patients have
completed the interviews for this second survey: this evidence
could in itself signify patients’ loss of interests in describing
their health status and expectations a second time.
The next section describes the questionnaire developed and
the data collected in details. A descriptive analysis has been
carried out, looking for the pairwise correlation among the
variables likely to determine compliance in the long term; the
evidence that could be obtained is reported in section 3. The
discussion related to considerations that may be raised and
future lines of research is presented in section 4 and concludes
the paper.
2. DATA AND METHODS
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asked to evaluate their health conditions over the past two
years.
The anonymity of the questionnaire was guaranteed to
patients. When they participated in the first survey, they were
given an identification code. Patients re-called for this second
survey were asked to communicate this identification code in
order to match the two questionnaires. This could potentially
explain the low number of responses: patients might have
failed to remember the identification code and therefore chose
not to submit the survey.
The questionnaire was divided into five sections.
The first section was about collecting general information
(age, gender, marital status, education, income level).
Questions in the second section focused on the treatment
followed and the place of residence. This allowed to evaluate
the distance that the patient had to travel to go to the neurological center and collect the drug.
In the third section of the questionnaire, patients were
asked to describe their clinical history again (how many years
living with MS, health status before scale diagnosis on a range
from 1 to 10, co-morbidities, number of relapses, time since the
last relapse and evaluation on its severity).
Patients were specifically asked if they believed their
health status had improved, worsened or remained unchanged
over the past two years.
Another section of the questionnaire asked specific
questions on DMDs therapy, such as the length of the treatment, whether the therapy was believed to present disadvantages and what these disadvantages were (unlike other
questions, this question is open-ended, so as to allow patients
to freely express their opinions). It also asked patients to
indicate which side effects were being experienced, especially
after having administered the pharmacological treatment, and
whether it was necessary to take other drugs to counter them.
In the questionnaire, patients were asked once more to
assess the level of discomfort related to the administration of
the therapy (1= minimum discomfort, 5 = maximum discomfort) and list the most common side effects.
The questionnaire then asked if the patient had been
compliant towards the treatment. If the patient had interrupted
the pharmacological treatment in the last two years, he/she was
asked to state approximately how many times this had
happened and why. Several motivations were proposed:
relapses occurred despite therapy; the patient feeling in perfect
health and the therapy seeming superfluous; the side effects
being a nuisance; other patients having been seen suffering
severe health consequences in spite of the treatment; the
administration of the drugs being difficult.

In the present case study, patients treated with DMDs
(IFN-β and GA) who had already participated in a first compliance survey [16], carried out at the Centro Studi Neurolesi
“Bonino Pulejo” in Messina, Southern Italy, were considered.

In light of the current level of health, patients were asked
to formulate a judgment on the effectiveness of the therapy. In
particular, the patient had to rate from 1 to 5 (1 = minimally
effective, 5 = maximally effective) how much he/she thought
that the DMDs therapy had been effective in the past 2 years.

Most of the questions asked in the previous survey to
assess compliance were re-proposed; in addition, patients were

The questionnaire also asked whether the symptoms of the
disease after having started the therapy had remained un-
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changed (a circumstance that corresponds to a stability of the
clinical picture, hence a high effectiveness of the treatment)
and if not which symptoms no longer manifested and which
either reduced or increased in intensity.
The last section of the questionnaire concerned the
patient’s awareness level: from the time of diagnosis to the
time of the interview, had the patients ever considered if their
knowledge of the disease and the information they had had
remained the same, was augmented, or if they felt they knew
less than before? If the patients had reported increased
information and knowledge, had their convictions about the
evolution of the disease changed due to additional information,
both positive or negative, they might have received? On the
other hand, was the information they already had sufficient for
managing the disease?
The last and most complex question concerned the risk of
worsening of the disease, both minimum and maximum, to be
expressed within a range, from 0 to 100.
At the time of the interview, the patients were all taken
care of at the same neurological centre; they were interviewed,
and/or asked to fill the questionnaire forms, while they waited
for a medical consultation or to collect a drug.
In the majority of cases, the questionnaire was completed
independently by the patients; the psychologists of the center,
who had already assisted the patients in completing the
previous questionnaire, were available for any clarifications.
3. RESULTS
Out of the more than 140 patients contacted for the present
survey, only 16 patients returned the completed questionnaires.
The reluctant behavior observed in completing the survey
might indicate patients’ loss of interest in reporting their
clinical situations; patients who had already replied to the
questionnaire employed for the first study may have thought
this was a mere replica of the previous one and not a
comparison across very different stages of the treatment. They
could also have read the items and decided not to submit the
questionnaire given that their condition and expectations had
remained unchanged.
In any case this behavior is evidence of the kind of information that can be obtained by patients: they can be extremely
precise in describing their health status and in stating their
preferences concerning the treatment to follow, but they expect
not to be interviewed again to confirm what they perceive as
“obvious”.
Not all the variables in the study present continuous values.
Some variables have only two categories and are, therefore,
dichotomous (such as gender; level of education primary
school, high school, graduate education; married status; type of
drug administered, etc.). For example, the subject can reply to
the question about whether they are married with either “Yes”
or “No”.
Ordinal variables, on the other hand, have two or more
categories that can be ordered or ranked (such as the judgment
about how beneficial is the pharmacological treatment, ranked
from 1 to 5, or how difficult is the administration of the drugs,
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also ranked from 1 to 5).
Tables 1-4 shows the answers to the various items in the
questionnaire, given by the 16 patients who replied to the
survey.
Tables 1a and 1b present general information, distinguishing between parametric (such as patients’ age, years living
with the disease) and non parametric variables (gender,
education, income, marital status).
On average, the patients who replied to the second wave of
the survey were 41 years old (minimum age = 30, maximum
ages = 55 years old); about two third were women. The age
range of the patients when they were diagnosed was 20-40
years the time of life when one is more productive, both at
work and at school.
Seven patients completed high school, whereas 4 patients
had completed graduate or post graduate education. Ten people
were married. The level of income was lower than 30,000 € for
all the respondents.
The average distance between patient’s residence and the
neurological centre was almost 54 km, although one patient
lived in a town at 219 km from the centre.
Table 2 reports information about symptoms experienced
and pharmacological treatment followed.
IFN-β 1α (Rebif© 22 or 44) was the type of drug more
frequently used. GA was the least used in the sample (only 2
patients).
The patients experienced many varied symptoms. In the
table, the symptoms have been grouped based on the classification given by patients and according to functional systems
interested by the disease: pyramidal, sensory, cerebellar,
brainstem, visual, sphincter, other.
Patients had followed a pharmacological treatment for 8
years on average (time interval going from 3 to 15 years) and
the majority (62.5%) reported disadvantages and side effects
(93.7%). Fifty-six per cent of patients stated they need to take
other drugs to contrast side effects due to the treatment. Table 3
reports the patients’ experiences related to relapse.
Patients were asked to rate their level of health before the
disease onset on a scale from 1 to 10. They said their health
condition could be judged with a score from 7 to 10 (average
value of 9.250).
However, since the disease onset, they experienced various
relapses. One patient said the relapses occurred almost every
month, reaching the number of approximately 140 in 7 years of
disease. For the 43.7% of patients, the severity of relapses was
approximately the same and relapses had occurred recently
(only for the 25% of patients, the last relapse occurred more
than 5 years ago). Relapses were treated pharmacologically and
in some case with a short hospitalization. Of course, the way
relapses are experienced is extremely varied and reflects the
different strategies of coping implemented by patients as well
as their different perceptions.
Table 4 presents the crucial information for the present
study: how symptoms have evolved with time (whether they
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have not appeared since the first attack, have improved, have
remained the same or have worsened), how the awareness and

the knowledge about the disease have evolved, and a judgment
about the benefits obtained through the pharmacological
treatment.

Table 1a. General information (for parametric variables – normal distribution, Gaussian distribution).
Variable

Mean

Stand. Deviation

Min

Age

41.125

6.682

30

Max
55

Distance (km)

53.819

53.489

7.8

219

Age at diagnosis

31.687

6.610

21

46

Years of disease

9.187

3.885

3

16

Table 1b. General information (for non-parametric variables, non-Gaussian distribution).
Variable

Absolute Value (n)

Relative Value

Gender
males
females

6
10

0.5 [50%}
0.5 [50%]

Education
Compulsory education
High school
Graduate

5
7
4

0.3 [30%]
0.4 [40%]
0.3 [30%]

Income
<5000 €
5001-15.000 €
15.001-30.000 €
> 30.000 €

3
6
6
1

0.2 [20%]
0.4 [40%]
0.3 [30%]
0.1 [10%]

Marital status
Married
Single
Widowed

10
5
1

0.6 [60%]
0.3 [30%]
0.1 [10%]

Table 2. Information about symptoms experienced and pharmacological treatment followed.
DMD treatment
Avonex©
Betaferon/Extavia©
Rebif©
Copaxone©

0.312
0.187
0.375
0.125

0.479
0.403
0.500
0.342

0
0
0
0

1
1
1
1

Symptoms experienced
Diminished strength
Paresis
Difficulty in walking
Difficulty in balance
Sensitivity problems
Sight problems
Double vision
Difficulty in speech
Bladder disturbances
Others

0.750
0.625
0.687
0.750
0.875
0.562
0.750
0.500
0.500
0.250

0.447
0.500
0.488
0.447
0.342
0.512
0.447
0.516
0.516
0.447

0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1

Type of symptoms:
Pyramidal symptoms
Sensitivity symptoms
Cerebellar symptoms
Brainstem symptoms
Visual symptoms
Sphincter disorders
Others

0.750
0.875
0.812
0.562
0.562
0.500
0.250

0.447
0.341
0.403
0.512
0.512
0.516
0.447

0
0
0
0
0
0
0

1
1
1
1
1
1
1

Years of therapy

8.062

3.376

3

15

Disadvantages
(1 = yes; 0 = no)

0.625

0.500

0

1
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(Table 2) contd.....

Side effects
(1 = yes; 0 = no)

0.937

0.250

0

1

Other drugs to contrast side effects

0.562

0.512

0

5

Table 3. Relapses experienced.
Health status before the diagnosis (0-10)

9.250

1.064

7

10

Number of relapses

13.687

34.284

0

140

Occurrence of last relapse:
< 6 months
< 1 year
< 3 years
<5 years
> 5 years

0.250
0.187
0
0.187
0.250

0.447
0.403
0
0.403
0.447

0
0
0
0
0

1
1
0
1
1

Severity of relapse:
Less severe
Same
More severe

0.187
0.437
0.187

0.403
0.512
0.403

0
0
0

1
1
1

Treatment for the last relapse
Pharmacological treatment
Hospitalization
Physiotherapy
Nothing

0.937
0.312
0.187
0.062

0.250
0.479
0.403
0.250

0
0
0
0

1
1
1
1

Table 4. Assessment of severity of symptoms, awareness of disease and treatment administration.
Variation in symptoms of disease
(1=not present anymore; 2=less present; 3= unchanged; 4= worsened):
Diminished strength
Paresis
Difficulty in walking
Difficulty in balance
Sensitivity problems
Sight problems
Double vision
Difficulty in speech
Bladder disturbances
Other

1.812
1.312
1.812
1.875
2.125
1.187
1.625
1.437
1.562
0.437

1.558
1.302
1.559
1.360
1.360
1.377
1.408
1.750
1.711
1.209

0
0
0
0
0
0
0
0
0
0

4
4
4
4
4
4
4
4
4
4

Variations in type of symptoms:
(1=not present anymore; 2=less present; 3= unchanged; 4= worsened):
Pyramidal symptoms
Sensitivity symptoms
Cerebellar symptoms
Brainstem symptoms
Visual symptoms
Sphincter disorders
Other

1.750
2.125
2.187
1.625
1.187
1.562
0.437

1.438
1.360
1.424
1.408
1.377
1.711
1.209

0
0
0
0
0
0
0

4
4
4
4
4
4
4

Knowledge of disease (0 =diminished; 1=unchanged; 2=increased)

1.75

0.683

0

2

Source of information:
Physicians
Newspapers, tv, etc.
Other patients
Other

0.562
0.750
0.062
0.625

0.512
0.447
0.250
0.250

0
0
0
0

1
1
1
1

Awareness of disease (0=worsened; 1=unchanged; 2=improved)

1.5

0.650

0

2

Is the treatment beneficial? (1= yes)

0.937

0.250

0

1

Assessment of side effects (on a scale from 0 to 5 – maximum disadvantage):
Flu-like symptoms
Pain in the site of injection
Mental/mood changes
Fatigue
Insomnia
Anemia
Thyroiditis
Other

0.256
1.750
1.437
3.062
1.687
0.625
0.500
0.937

1.590
1.527
1.896
2.144
1.778
1.543
1.414
1.879

0
0
0
0
0
0
0
0

5
5
5
5
5
5
5
5
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Assessment of treatment advantages (1=low; 5=highest benefit)

3.812

1.682

0

5

Assessment of treatment administration (1 = no disadvantage; 5=max
disadvantage)

3.375

1.455

1

5

Interruptions of treatment (1=yes)

0.25

0.447

0

1

How many interruptions?

0.50

1.095

0

4

Knowledge of new therapies

0.437

0.512

0

1

Fears about the future (1 = fears of generic worsening; 2 = fears of increased
limitations)

1.375

0.500

1

2

Risk of worsening (lower limit)

26.666

19.148

0

50

Risk of worsening (upper limit)

57.333

29.391

10

100

It has been observed how some symptoms are more likely
to have registered a worsening (such as sensitivity problems sensory functional systems symptoms are considered among
the most invalidating consequences of MS - as well as
difficulty in maintaining balance and walk); other symptoms
are perceived to impact less in the long term, such as visual
problems, which are more frequently reported at the disease
onset (in fact, optic neuritis is often seen as an early sign for
multiple sclerosis [39]). While the pharmacological treatment
is thought to be beneficial according to the judgment expressed
by patients (assessment of 3.812 on a scale from 1 to 5), the
administration of the drug is often uncomfortable (3.375 on a
scale from 1 to 5, where 1 corresponds to the lowest
disadvantage and 5 is the maximum). This could cause an
interruption of the treatment (25% of patients declared to have
stopped the treatment at least once, especially because the
administration was difficult and/or painful).
Overall patients feel they increased their knowledge of the
disease and in many cases (56.2%) the physicians contributed
to their improved awareness. Newspapers, TV, Internet, etc.
have a leading role, representing 75% of the sources of
information.
Patients suffering from MS for a long time are more
worried about increased limitations in their daily life rather
than a generic worsening of the disease (mean value of 1.375,
on a scale from 1 to 2).
While a minimum worsening of the disease ranging from 0
to 50 is expected, at least 3 patients think that they would
experience a more severe course of the disease, quantifiable
from 90 to 100 on a 0-100 scale.
A correlation analysis has been carried out between the
variables that may be crucial in determining compliance (years
of treatment, symptoms experienced, severity of the relapses,
information acquired about the disease) [40].
Table 2 show pairwise correlations, outlining the significant ones.
The Pearson correlation coefficient, r, that has been
calculated, shows the strength and direction of the association
between two variables. From the coefficient of correlation you
2

For example, in Table 5a, the correlation coefficient between the years of
disease and the years of therapy is 0.894. Squaring this coefficient gives the
coefficient of determination of 0.799, which tells us that the number of years with
disease is associated to positive number of years of therapy at 79.9% in
percentage terms. This result, however, represents a statistical relationship, not
just a casual relationship (for basic explanation, cfr. https://statistics.laerd.com/
stata-tutorials/pearsons-correlation-using-stata.php).

can obtain the coefficient of determination, i.e. the proportion
of variance in one variable “explained” by the other variable
correlated and calculated as the square of the correlation
coefficient (r2) 2.
Correlation coefficients between 0.1 and 0.3 show a small
correlation; a medium/moderate correlation is associated to
values of the coefficients between 0.3 and 0.5; large
correlations are indicated by coefficients >0.5. Therefore,
looking at Table 2, there is a high correlation between the years
of disease and the years of therapy.
Pearson’s coefficient r is sensitive to outliers, which can
have a very large effect on the line of best fit. Therefore, it is
preferable not to have any outliers or interpreting cautiously
the correlations between variables with outliers.
In the present case study, two variables present some
outliers: the distance between the place of residence and the
neurological center (that is of 219 km for one patient), and the
number of relapses (one patient said to have experienced 140
relapses since the disease onset). Tables 5a and 5b report all
the significant correlations.
Looking at each variable, the age of the patients is
correlated with difficulties in following the therapy, as well as
with a greater probability of not being compliant.
An inverse and significant correlation is also identified
with age and a greater degree of awareness about the disease
(-0.356), while the correlation is positive and significant with
the knowledge of the new therapies (0.236). The results is
surprising, as it seems that older patients claim not to be
involved and not to look for more information about the course
of disease, while at the same time trying to be informed about
innovative treatment.
Women seem to complain less about the side effects
related to drug treatment (inverse and significant correlation,
-0.200 -, with disadvantages due to the treatment and with side
effects -0.333 -), while the distance from the neurological
center is inversely and significantly correlated with the circumstance of being compliant (-0.245), probably because of the
greater discomfort for the patient, who has to travel, even after
many years, to undergo the control visits or to take the drug.
The fact of being married adds more anxiety and concern
(0.333) and reduces the degree of awareness about the disease
(-0.504). The years of illness are significantly correlated with
the years of therapy: evidently the patients started the treatment
shortly after the diagnosis, as it had been seen in the first study
[16].
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Table 5a. Correlation analysis (1).
Variable

Age

gender Distance

Primary High
Income Income
Graduate Married
avonex
sch.
school
2
3

Rebif Betaf/ext Copaxone

Years
>
=
<
+5
Relapses
dis
severe severe severe years

Years
ther

Age

1

Gender

-0.234*

1

Distance

0.006

-0.020

Primary
school

0.446* -0.522*

0.043

1

High school

-0.290 0.358*

0.097

-0.595*

Graduate

-0.145

0.149

-0.158

-0.389* -0.509*

Married

0.154

0.067

-0.428*

0.248*

-0.098

-0.149

1

0.044

-0.244

0.358*

-0.149

-0.467*

0.035

-0.163

0.149

0.333* -0.600*

0.418* -0.323*

-0.078

-0.035

0.035 -0.244*

-0.214* 0.200* -0.283* -0.244* 0.358*

-0.149

0.067

0.200* -0.067 -0.522*

Betaf/ext

-0.083 -0.041

0.474*

0.092

-0.289* -0.041 -0.041 -0.324* -0.372*

1

Copaxone

0.168

0.098

-0.132

0.153

-0.333*

0.218*

0.293* -0.293* 0.488* -0.255* -0.293*

-0.182

1

Years dis

0.189* -0.039

0.053

-0.105 -0.245*

0.393*

-0.030 -0.210* 0.236* 0.074

-0.519*

0.572*

-0.019

1

Relapses

0.033 -0.265*

0.004

-0.067

0.194*

-0.151

0.207* 0.322* -0.164 -0.160

0.276*

-0.164

0.015

-0.110

1

> Severe

0.387* -0.041

-0.178

0.022

-0.101

0.092

0.041

-0.041 0.289* 0.022

-0.372*

0.179

0.303*

0.529*

-0.034

= Severe

-0.192* -0.423*

0.080

-0.051

-0.016

0.073

-0.098

0.098

-0.051

0.098

-0.101

0.048

-0.144

0.304* -0.424*

< Severe

0.239* 0.289*

-0.162

0.022

-0.101

0.092

0.372*

-0.041 -0.372* 0.022

0.289*

-0.231*

-0.182

-0.194* -0.155 -0.231* -0.424*

+ 5 years

0.033

0.149

0.299*

-0.389*

0.073

0.033*

-0.149

-0.149 -0.149 -0.078 -0.447*

0.832*

-0.218*

0.662* -0.199*

0.092 -0.218* 0.092

Years of
therapy

0.109

-0.133

0.169

-0.137

-0.055

0.210*

-0.143

-0.094

-0.054 -0.0331* 0.726*

-0.296*

0.894*

-0.008

0.481* -0.210* -0.205* 0.651*

Disadvantages 0.554* -0.200*

0.110

0.244*

-0.100

-0.149

-0.067 -0.200* 0.067 0.244*

0.067

-0.289*

-0.098

-0.167

0.226* -0.289* 0.163

-0.683*

-0.056

0.029

Income 2
Income 3
Avonex
Rebif

-0.234* -0.067
0.045

1

-0.067 -0.466*

0.174 -0.244* -0.010

1

-0.324* 0.222*

1
1
1

0.098

0.143

1
1

1
1
1

0.041

1

-0.149 -0.183*

Side effects

0.045 -0.333*

0.141

0.174

0.228*

-0.447*

-0.200* 0.200* -0.333* 0.174

0.200*

0.124

Other drug

0.212* -0.358*

0.133

0.323* 0.270*

-0.655*

0.358*

0.163

-0.098 0.323*

0.163

-0.222*

-0.429* -0.190* 0.212*

Non compl

0.234* -0.149 -0.245*

0.233* -0.509*

0.333*

-0.149

-0.149

0.149 0.545*

-0.149

-0.277*

-0.218*

0.355*

-0.121

0.092 -0.218* 0.092

0.000

How many

-0.055 -0.243 -0.205*

0.064

-0.416*

0.408*

-0.243* -0.243* 0.365* 0.191*

0.122

-0.226*

-0.178

0.180

-0.120

-0.075

0.059

-0.136

0.171

Pyramid

0.481* -0.315* -0.128

0.305* -0.285*

0.000

0.404*

0.045 -0.225* -0.070

0.225*

-0.251*

0.066

0.032

0.489*

0.084

-0.022 0.530* -0.100

-0.037

Sensit

0.446* -0.368*

0.032

0.345*

-0.179

-0.164

0.368*

-0.073

0.024 -0.269* 0.319*

-0.289*

0.251*

-0.118

0.473*

0.076 0.299* 0.198* -0.384* -0.147

Cerebel

0.284* -0.199*

0.049

0.104

-0.211*

0.131

0.199* -0.199* 0.175 -0.287*

0.175

0.051

0.086

0.174

0.373*

-0.181 -0.028 0.283* 0.131

0.284*

0.058

-0.370*

0.0544* -0.071

0.118 -0.507*

0.402

-0.103

0.242*

Brainstem

0.267* -0.260* -0.192*

Visual

0.200* -0.303* -0.027

0.107

0.159

-0.298*

0.399*

0.182 -0.399* -0.095

0.278*

0.052

Sphinct

0.256* -0.730

0.259*

-0.223

-0.022

0.029

-0.029

0.127

0.127

Other

0.006

0.049

-0.147

-0.537* 0.228* 0.124

1

0.101

0.016

0.149

0.084

-0.101 -0.364* 0.017
0.076

0.254*

0.178

-0.206* 0.325*

0.015

0.150 0.249* -0.265* -0.163

-0.337*

-0.132

0.052

-0.124 0.533* 0.027

-0.128

0.244* 0.450* 0.223* 0.309* -0.163 -0.022 0.328*

0.335*

0.054

-0.007 -0.029* -0.241* -0.252*

0.101

0.154

-0.041 -0.289* 0.482 0.252*

0.041

0.367*

-0.131

0.421*

-0.104

0.367* -0.007 -0.179 0.277* 0.499*

Knowl MS

-0.402* -0.098 -0.663*

-0.153

-0.048

0.218*

0.488*

0.293*

-0.303*

0.143

-0.333*

0.042

-0.303* 0.333* 0.182 -0.218* -0.397*

Physicians

-0.022

0.051

0.016

-0.073

0.618* -0.358* 0.423* 0.329* -0.358* -0.222*

-0.646* -0.545* 0.218*

0.333*

0.149

0.383* -0.228*

-0.149

0.274* -0.200* -0.039

0.383* -0.228*

-0.356* -0.119

-0.252* 0.230*

0.163

Tv, internet -0.413* 0.149
Patients
Other
> Aware

0.434* -0.200

-0.379*
0.004
0.221*

-0.098 0.293* -0.153

0.333*

0.044

-0.297*

0.149

-0.092

0.218*

-0.010

0.099

0.200* -0.200* -0.200* 0.174

0.333*

-0.124

-0.098

-0.425* -0.060

-0.124 -0.228* 0.537* -0.149 -0.242*

-0.149

0.200* -0.200* 0.333* 0.174

-0.200*

-0.124

0.683*

-0.081

-0.124 0.293* -0.124 -0.149 -0.321*

0.000

-0.504* 0.357* -0.461* 0.252*

0.000

0.326*

-0.651*

0.152

-0.283* -0.326* 0.114

0.149

0.447* -0.233*

0.049

0.101

-0.073

-0.176

-0.092 0.218* -0.092

0.101

0.000

-0.121

0.139 0.417* ‘-0.214*

> Worrie

0.125 -0.333* -0.142

0.035

-0.163

0.149

0.333* -0.333* -0.067

0.035

0.200*

-0.041

-0.293*

0.099

0.314*

0.098 0.289* 0.149

0.104

New ther

0.236* -0.163

0.221* -0.270*

0.073

0.163

-0.051

0.098

-0.101

0.048

-0.111

0.293* -0.424* -0.016 0.222* 0.073

-0.132

0.134

-0.423* 0.098

-0.042

0.016

Table 5b. Correlation analysis (2).
Disadvantage

Side Other Non
How
Knowl
Tv,
>
>
New
Pyramid Sensit cerebel brainstem visual sphincter Other
Physic
Patients other
effects drug compl many
MS
internet
awaren worries ther
Age
Gender
Distance
Primary
school
High school
Graduate
Married
Income 2
Income 3
Avonex
Rebif
Betaf/ext
Copaxone
Years dis
Relapses
> Severe
= Severe
< Severe
+ 5 years
Years of
therapy

1

Disadvantages
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(Table 5b) contd.....
Side Other Non
How
Knowl
Tv,
>
>
New
Disadvantage
Pyramid Sensit cerebel brainstem visual sphincter Other
Physic
Patients other
effects drug compl many
MS
internet
awaren worries ther

0.333*

1

0.098

0.293*

1

Side effects
Other drug

0.447

0.149

-0.073

0.365*

0.122

-0.178 0.816*

1

Non compl

0.135

0.135 0.197* 0.100

0.172

0.024 0.275* -0.163 -0.044

0.480*

0.222* -0.154 0.340* 0.406* 0.560* 0.434*

1
0.000

How many
1
0.810*

Pyramid
1

Sensit
1

Cerebel

-0.118

0.118 0.312* -0.476* -0.346* 0.654* 0.792* 0.303*

1

-0.182

0.230* 0.596* -0.298* -0.331* 0.677* 0.521* 0.151

0.623*

1

0.029

0.243* 0.223* 0.065 0.231* 0.611* 0.655* 0.337*

0.508*

0.490*

1

0.154

Brainstem
Visual
Sphinct

-0.152

0.096

0.007

0.428

0.065

0.086

0.181

0.142

0.148

0.550*

1

-0.293*

-0.098

0.048 -0.218* 0.000

0.066

0.036

-0.086

0.312*

0.195*

0.0143

0.141

-0.163

-0.228* 0.237* -0.073 -0.178

-0.153

-0.108 -0.246*

0.035

-0.065

-0.385*

0.007 0.429*

-0.149

-0.149 -0.218* 0.000

0.136

-0.201* -0.274* 0.078

-0.053

-0.244* -0.239* 0.216* 0.655* 0.364*

0.200*

0.067 0.228* -0.149 -0.122

0.404* 0.368* 0.152

0.450*

0.545*

0.224*

-0.096 0.098 -0.293* -0.447*

0.200*

0.067 -0.293* -0.149 -0.122

0.225*

0.368 0.339*

0.450*

-0.230*

0.068

-0.096 0.098 0.228*

-0.230*

0.664* 0.000

0.139

-0.040 -0.252* -0.156

-0.208*

0.165

0.136

0.322* 0.000 -0.119 -0.000 -0.221* -0.221

0.067

0.200* 0.163

0.149 0.243* 0.584* 0.417* 0.269*

0.308*

0.569*

0.672* 0.482* 0.293* -0.098

0.683*

0.228* -0.238* 0.364* 0.416* 0.329* 0.203* 0.794*

0.058

-0.029

0.157

0.153

Other
1

Knowl MS
1

Physicians
1
0.149
0.149

-0.007 -0.048 -0.238* -0.073

Tv, internet
1
-0.067

Patients
1

Other
1

0.333* -0.200* 0.230*

> Aware
1

0.293* 0.293* -0.230 0.358*

> Worrie
1

New ther

* = significant at 95%

The circumstance of having experienced some relapses
increases the concerns about the disease (0.314) but stimulates
the patients’ curiosity to deepen their knowledge of new
therapies (0.293).
Among the DMDs, those that require a closer administration over time (for example, Betaferon©/ Extavia©, with
alternate-day administration (-0.277), or Copaxone© (-0.218),
with daily administrations), compared to Rebif© 22 or 44 (3
administrations per week, correlation not significant 0.149) or
Avonex© (1 weekly dose, 0.545) are associated with a better
compliance.
Among symptoms, classified according to functional
systems, brainstem (encephalic trunk) disorders (-0.476) and
visual disturbances (-0.298) are inversely and significantly
correlated with the circumstance of not being compliant
(hence, with a higher compliance), while, on the contrary,
cerebellar disorders show a positive and significant correlation
(0.340).
The acquisition of a higher level of knowledge and
awareness of the disease is associated with a lower probability
of not being compliant (-0.218).
4. DISCUSSION AND CONCLUSIONS
Although the analysis was carried out on a very limited
sample of patients, who had already responded to the first
survey and who are still treated at the same neurological center,
the resulting evidence demonstrates how a compliance attitude
can be maintained in the long-term, even if a deterioration of
health conditions is observed.
There is, of course a selection bias of the sample: the
patients who answered the questionnaire have been compliant
in the last two years, so the analysis cannot be regarded as a
study of non compliance, rather, as a discussion on the factors
that have fostered the compliance in the course of time.
In particular, two patterns of compliance might be
identified and they are both linked with time from diagnosis
and beginning of treatment.
There is a clear distinction between 1) new patients and 2)

experienced patients.
New patients have just started to know the disease and its
symptoms. They have been told to follow a pharmacological
treatment with DMDs and are, obviously, anxious about the
course of MS. However, the therapy is often seen as
uncomfortable, given its side effects and, if the patient has
completely overcome the relapse, he/she will not be willing to
comply with the therapy.
Experienced patients, on the other hand, have a higher
degree of awareness both of the disease and the therapy. If they
have been compliant, they will continue to follow the
neurologists’ prescriptions. They might even assume a leading
role in the relationship with the physicians, asking for
information especially about inno-vative treatment.
Therefore, while helping new patients to reach compliance
has to be seen as an objective for physicians and health
personnel, compliance does not represent a challenge anymore
for experienced patients. What should instead be fostered is
their willingness to talk about themselves and to continue
reporting variations in symptoms and satisfaction with the
therapy.
The quality of information and the involvement of the
same patient in the process of taking care of himself/ herself,
for experienced patients moves towards a consolidation of the
therapeutic alliance between doctor and patient.
Based on the answers given by patients who had sometimes not been compliant, the most frequent reasons for non
compliance are the side effects related to treatment (such as
flu-like symptoms) and the discomfort related to its
administration. It has been stressed how anxiety and fears
caused by the injections are quite common: learning how to
inject with the minimum discomfort can help ease the anxiety
(see, for example, http://www.healthcommunities.com/multiple
-sclerosis/self-injection-ms-shot_bht.shtml).
Moreover, most of the drugs are now administered orally
or through infusion and, unless there are factors that determine
a contraindications for the patient (for example, the positivity
to JCV for natalizumab [41], or an increased cardiac risk for

Long Term Compliance for MS Patients

fingolimod [42]) compliance can be improved too.
Other MS supporting treatments can be considered. First of
all, psychotherapy should be a fundamental component of
assistance programs: the central nervous system abnormalities
associated with MS and the psychological and social impact of
the disorder often result in mood swings and depression. MS
support groups and counseling may be helpful.
Treatment for MS may also include physical therapy,
occupational therapy, and speech therapy. Physical therapy
uses exercises to help strengthen muscles, reduce pain and
spasticity, and improve balance and walking. Occupational
therapy increases independent function in activities of daily
living and focus on dressing, eating, driving, and handwriting.
Finally, speech therapy may be helpful if slurred speech
(dysarthria) or difficulty swallowing (dysphagia) develops.
The analysis does not consider if and which pharmacological treatment switches occurred for the same sample. A
question to include in a subsequent survey could be if the
assessment of patient experience has remained the same in
spite of switches.
Continuous education and consistent reinforcement of the
value of treatment are essential strategies in the maintenance of
treatment adherence [37].
To enrich the analysis that was carried out, the questionnaire could include some items specifically aimed at
investigating quality of life and detecting how the latter can be
affected by the pharmacological treatment that, in turn, impact
on compliance. Maintaining motivation and treatment
adherence in patients with MS is important for optimal wellbeing. With this objective in mind, patients and healthcare
providers need to work together to establish open lines of
communication and a trust-based therapeutic relationship to
ensure that patients have the knowledge and skills they need to
adhere to long-term MS therapy [37].
Patients’ perspectives may help to draw guidelines to
guarantee a qualitatively adequate assistance. In fact, patient
satisfaction is of major importance in the implementation of the
Customer Satisfaction Management model, as stressed by the
European Primer on Customer Satisfaction Management [43].
Successful organizations use customers’ expectations as
the starting point: managing satisfaction has to do with services
and/or products, but also with the ultimate satisfaction of the
citizen/customer [43, 44].
APPENDIX
Avonex ® is a once-a-week injectable treatment for relapsing
MS. It has been prescribed to over 455,000 people since its
approval in 1996. It can decrease the number of relapses, slow
the progression of physical disability, as well as reducing brain
lesions on magnetic resonance imaging (MRI). In people who
took the drug for the full 2 years of a study, it reduced relapses
by 32% compared with placebo (https://www.avonex.com).
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Rebif is administerd by subcutaneous injection three times a
week. The drug has been shown to delay the progression of
disability, reduce the frequency of relapses and the activity and
extent of neurological damage. A number oftudies have
highlighted the long-term efficacy of the IFN-β 1α [45 - 46].
®

®

Copaxone (glatiramer acetate, GA) is thought to work by
modifying the immune system and has to be administered by
daily subcutaneous injection. The mechanisms by which GA
exerts its effects in patients with MS are not fully understood.
However, GA is thought to act by modifying immune processes that are believed to be responsible for the pathogenesis of
MS [47 - 48].
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