
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/237075529

Adherence to anti-Parkinson drug therapy in the ‘rEASON’ sample of Italian

patients with Parkinson's disease: the linguistic validation of the Italian

version of the ‘Morisky Medic...

Article  in  Neurological Sciences · June 2013

DOI: 10.1007/s10072-013-1438-1

CITATIONS

40
READS

1,818

98 authors, including:

Giovanni Fabbrini

Sapienza University of Rome

394 PUBLICATIONS   15,067 CITATIONS   

SEE PROFILE

Paolo Barone

University of Salerno

375 PUBLICATIONS   28,547 CITATIONS   

SEE PROFILE

Sara Rizzoli

Baylor University

16 PUBLICATIONS   202 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Giovanni Fabbrini on 03 November 2014.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/237075529_Adherence_to_anti-Parkinson_drug_therapy_in_the_%27rEASON%27_sample_of_Italian_patients_with_Parkinson%27s_disease_the_linguistic_validation_of_the_Italian_version_of_the_%27Morisky_Medical_Adherence_Scale-8_?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/237075529_Adherence_to_anti-Parkinson_drug_therapy_in_the_%27rEASON%27_sample_of_Italian_patients_with_Parkinson%27s_disease_the_linguistic_validation_of_the_Italian_version_of_the_%27Morisky_Medical_Adherence_Scale-8_?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giovanni-Fabbrini?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giovanni-Fabbrini?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Sapienza-University-of-Rome?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giovanni-Fabbrini?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paolo-Barone?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paolo-Barone?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Salerno?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paolo-Barone?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sara-Rizzoli?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sara-Rizzoli?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Baylor_University?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sara-Rizzoli?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giovanni-Fabbrini?enrichId=rgreq-fb63a7c826cce496ea90e436fac611fd-XXX&enrichSource=Y292ZXJQYWdlOzIzNzA3NTUyOTtBUzoxNTk0MDQ2NDA5NzI4MDBAMTQxNTAxNjQzNjAzMA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


ORIGINAL ARTICLE

Adherence to anti-Parkinson drug therapy in the ‘‘REASON’’
sample of Italian patients with Parkinson’s disease: the linguistic
validation of the Italian version of the ‘‘Morisky Medical
Adherence scale-8 items’’

G. Fabbrini • G. Abbruzzese • P. Barone • A. Antonini • M. Tinazzi •

G. Castegnaro • S. Rizzoli • D. E. Morisky • P. Lessi • R. Ceravolo •

On behalf of the REASON study group

Received: 16 January 2013 / Accepted: 10 April 2013 / Published online: 1 June 2013

� Springer-Verlag Italia 2013

Abstract Information about patients’ adherence to therapy

represents a primary issue in Parkinson’s disease (PD) man-

agement. To perform the linguistic validation of the Italian

version of the self-rated 8-Item Morisky Medical Adherence

Scale (MMAS-8) and to describe in a sample of Italian

patients affected by PD the adherence to anti-Parkinson drug

therapy and the association between adherence and some

socio-demographic and clinical features. MMAS-8 was

translated into Italian language by two independent Italian

mother-tongue translators. The consensus version was then

back-translated by an English mother-tongue translator. This

translation process was followed by a consensus meeting

between the authors of translation and investigators and then

by two comprehension tests. The translated version of the

MMAS-8 scale was then administered at the baseline visit

of the ‘‘REASON’’ study (Italian Study on the Therapy

Management in Parkinson’s disease: Motor, Non-Motor,

Adherence and Quality Of Life Factors) in a large sample of

PD patients. The final version of the MMAS-8 was easily

understood. Mean ± SD MMAS-8 score was 6.1 ± 1.2.

There were no differences in adherence to therapy in rela-

tionship to disease severity, gender, educational level or

decision to change therapy. The Italian version of MMAS-8,

the key tool of the REASON study to assess the adherence to

therapy, has shown to be understandable to patients with PD.

Patients enrolled in the REASON study showed medium

therapy adherence.

Keywords Adherence � Parkinson’s disease � Validation �
Comprehension
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MMAS-4 4-Item Morisky Medical Adherence Scale

MMAS-8 8-Item Morisky Medical Adherence Scale

PD Parkinson’s disease

Introduction

Poor compliance has been recognized as an important issue

in several chronic disorders and also in Parkinson’s disease

(PD) [1]. In PD, low adherence to therapy may be asso-

ciated with unsatisfactory control of motor symptoms,

more time spent in the ‘‘off’’ condition during the day, and

worse quality of life [2]. Studies have also shown that poor

compliance is more common in younger patients; it is

directly correlated with the complexity of drug regimen,

with the presence of depression [3], and with cognitive

impairment [4]. Improving our knowledge about the

adherence to therapy is therefore of primary importance for

the correct clinical management of PD patients.

Compliance may be assessed directly by measuring drug

levels in body fluids, or indirectly through different

approaches such as tablets counts, self-report questionnaires,

and epidemiological surveys [2, 3]. Electronic monitoring

has also been used in experimental settings [5, 6]. In every-

day clinical practice it would be useful to have a simple,

reliable questionnaire to assess the adherence to therapy in

PD. The Morisky, Green and Levine Medical Adherence

Scale is a fast, simple, 4-item, self-assessment questionnaire

that has been validated in its psychometric properties and has

been widely used to measure adherence to therapy in several

therapeutic areas [7, 8]. Elm and collaborators [9] showed

the usefulness of the MMAS-4 questionnaire in de novo PD

patients included in two clinical trials. In this study, adher-

ence to therapy as measured by the MMAS-4 correlated

moderately (Spearman’s correlation coefficient 0.38) with

objective pill count. Recently, Valldeoriola [4] showed that

patient’s adherence to therapy as measured by the Morisky,

Green, Levine test was lower than that estimated by physi-

cians’ subjective perception. To obviate some limitations of

the MMAS-4, the questionnaire has been updated with the

addition of four further items [10]. Each question of the

8-Item Morisky Medical Adherence Scale (MMAS-8)

evaluates patients’ behaviours in therapy consumption. The

first 7 items have dichotomous responses (0 = Yes; 1 = No)

and the last one includes a 5-point Likert scale response. The

MMAS-8 showed a higher reliability than the MMAS-4

(Cronbach’s a = 0.83 vs Cronbach’s a = 0.61) [10, 11].

As there are currently no validated clinical scales in the

Italian language to study the adherence to therapy in PD

patients, in the current study we first conducted the lin-

guistic validation of the Italian version of the MMAS-8

according to standardized procedures. The adherence to

therapy was then assessed in a large sample of PD patients

participating in the REASON study (Italian Study on the

Therapy Management in Parkinson’s Disease: Motor, Non-

Motor, Adherence and Quality Of Life Factors) through the

neurologist’s subjective evaluation and with the Italian

version of the MMAS-8. The association between adher-

ence to therapy and some socio-demographic, clinical and

therapeutic variables was assessed too.

Methods

Linguistic validation of the MMAS-8

The translation of the MMAS-8 in Italian was done

according to a stepwise process [12] as follows: (a) the

translation from the English original version into Italian

was carried out in parallel by two independent professional

translators, Italian native speakers with English as their first

foreign language; (b) the two Italian versions were com-

pared and discussed in a first consensus meeting between

the two translators and the research group of the REASON

study to reach a consensus version; (c) the back translation

of the Italian consensus version into English was carried

out by a native English-speaking translator, with Italian as

his first foreign language. The English native speaker was

purposely kept unaware of the intent and concepts lying

behind the material he had been given; (d) in the second

consensus meeting between the native English-speaking

translator and the research group, the English original

version was compared to the back-translated one and

possible differences were debated, thus resulting in the

revision and change of the first Italian consensus version;

(e) the construct validity of each item was evaluated by the

developer with the original assessment procedures for the

English version, confirming the conceptual content of the

backwards translation; (f) a comprehension test for the new

consensus version was carried out in order to assess if the

questionnaire was easy to understand. The questionnaire

was tested in 30 PD patients recruited from six Italian

movement disorders centres headed by the REASON study

Steering Committee members. Information about compre-

hension of items and answer mode were collected. Test

findings led to the writing of a second Italian version,

which was tested and validated on 19 additional PD

patients; (g) the final Italian version of the MMAS-8 was

eventually produced.

Evaluation of adherence to therapy

REASON is a prospective observational cohort study

involving 30 movement disorders centres across Italy.

2016 Neurol Sci (2013) 34:2015–2022
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Patients aged C18 years, with a diagnosis of idiopathic PD

[13], with a stable anti-parkinsonian treatment in the

3 months prior to baseline, and able to understand and fill

out the study questionnaires were recruited from November

2010 until July 2011. A balanced sample of early [Hoehn

and Yahr (HY) staging between 1 and 2] and advanced

(HY staging between 2.5 and 4) PD patients was enrolled.

Patients included in other clinical trials or treated with deep

brain stimulation at baseline or who received any infusion

therapy (apomorphine and levodopa) in the 12 months

prior to baseline were excluded. Given the observational

nature of the study, patients were treated only on the basis

of the neurologist’s decisions, and no randomization pro-

cedure was applied. The REASON study required visits at

baseline and follow-up at 3, 6 and 9 months afterward [14].

In this paper, we present the data collected at baseline. The

study was approved by the local Ethics Committees and

signed written informed consent was obtained from each

participant. The Steering Committee of the study

‘‘Appendix’’ designed the study and defined methods for

data collection.

A neurologist experienced in movement disorders

examined patients at each site and filled in the study

questionnaire in order to collect socio-demographic data

(age, gender, marital, educational and employment status),

medical history (general and specific for PD), drug therapy,

and his opinion about the need for therapy change. Disease

severity was measured according to the modified HY scale,

symptoms severity was assessed by the Unified Parkinson’s

Disease Rating Scale (UPDRS) and general cognitive sta-

tus with the Mini Mental State Examination (MMSE).

Missing responses to MMSE items were considered equal

to 0 [15]; completed MMSE forms were considered

evaluable for statistical analysis and age- and education-

adjusted score was calculated [16, 17].

The neurologist recorded their best guess about

patients’ adherence to ongoing drug therapy for PD by

means of four questions with dichotomous (yes/no)

answers about patient compliance to anti-Parkinson

therapy, adherence to scheduled time of drug adminis-

tration, drug abuse and role of caregiver in therapy

adherence. The adherence to therapy was also assessed

by the Italian version of the MMAS-8 (Fig. 1). Patients

with at least six out of eight MMAS-8 answered ques-

tions were considered eligible for analyses. For patients

with one or two missing responses, missing items were

substituted with the sample median value of no missing

responses at the same item. The MMAS-8 total score is

obtained summing the 8 items and ranges between 0

(lowest adherence) and 8 (highest adherence). According

to the MMAS-8 scale, a score \6 defines low adherence,

a score between 6 and \8 medium adherence and a

score = 8 high adherence [10].

Statistical analyses

Absolute and relative frequencies were calculated for

qualitative data; continuous normally distributed variables

were expressed as mean ± SD and comparisons between

groups were performed by parametric Student’s t test and

analysis of variance. Differences between categorical

variables were tested by v2 test. The significance threshold

was set to 0.002 (alpha with Bonferroni correction for

multiple tests).

Data were analysed using SAS for Windows, release 9.2

(SAS Institute Inc). Project management including data

banking, quality control and statistical analysis, was per-

formed by MEDIDATA (Modena, Italy).

Results

Linguistic validation of Italian version of MMAS-8

The MMAS-8 was translated into Italian and back-trans-

lated into English. The Italian translation for ‘‘treatment

plan’’ (the seventh item of the second consensus version of

MMAS-8), was considered difficult to understand; there-

fore it was decided to improve the description of this topic

during the first comprehension test. Investigators reported

the number of patients who found difficulties in the com-

prehension of questions and answer modality. The results

of the first comprehension test are shown in Table 1. For

items 2 and 8, only 4 and 2 patients, respectively, had

difficulties in understanding the question, whereas answer

modality used by many patients for item 1–7 was not

consistent with instruction. Instruction for patients on the

questionnaire was ‘‘please indicate the correct number’’

and the answer field was split in two columns with the

header ‘‘YES = 0’’ and ‘‘NO = 1’’. Several patients (8

patients for items 1, 4, 5 and 7, and 11 patients for item 2)

indicated their answer by writing an ‘‘X’’ under the proper

column, while the majority of patients used a different

answer modality, writing the number 0 or 1 in the answer

field of the questionnaire. After this preliminary analysis,

the wording of items 2 and 8 were modified and made more

user-friendly by putting the question in first name terms;

although patients understood item 7 and gave correct

answer, physicians reported that eight patients asked for

clarifications about the meaning of the term ‘‘treatment

plan’’. We therefore decided to change the wording for

‘‘treatment plan’’, making it easier to understand: the new

wording referred to the scheduling of doses and time of PD

medications intake; moreover, question was putted in first

name terms (second Italian MMAS-8 version). Instruction

for patients was also modified in order to harmonize patient

interpretation and answer modality. In the second Italian

Neurol Sci (2013) 34:2015–2022 2017
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MMAS-8, patients were asked to indicate with an ‘‘X’’ the

correct answer; moreover, the headers of the columns in

answer field were modified to ‘‘YES’’ and ‘‘NO’’. A second

comprehension test was made in order to evaluate the

effects of these changes. The new Italian MMAS-8 version

was tested on 19 further PD patients and results are listed in

Table 1. One patient missed answer modality for item 2–8:

the patient reported ‘‘Yes’’ or ‘‘No’’ instead of the ‘‘X’’

under the proper column. The same patient reported to

have difficulties to choose an answer representative of his

condition for item 8. Two more patients found difficulties

in answering item 5 as they seemed undecided about the

answer to choose from: they put the ‘‘X’’ in a column but

immediately stated that their answer was wrong and cor-

rected the answer. These results showed an acceptable

linguistic validity of the second Italian MMAS-8 version.

The resulting final version of Italian MMAS-8 (see Fig. 1)

was used in the REASON Study.

Evaluation of adherence to therapy

The study sample consisted of 776 patients, and 775

(99.9 %) of these met the inclusion criteria. There were

391 (50.5 %) early and 384 (49.5 %) advanced PD

patients. Mean ± SD age was 69.0 ± 9.1 years; 469

(60.5 %) subjects were males, and mean ± SD MMSE

score was 26.4 ± 3.4. Of the 775 patients included, 502

(64.8 %) had low educational level (B8 years of grade

school education). The mean ± SD PD duration was

5.1 ± 3.6 years in early PD patients, and 9.2 ± 5.4 years

in advanced PD patients. The mean UPDRS total score was

24.6 ± 12.7 in early and 48.2 ± 19.4 in advanced PD

Fig. 1 Ownerships: all

psychometric products as well

as their translations,

adaptations, computer

programs, and scoring

algorithms of the MMAS-8 are

intellectual property of Donald

E. Morisky, ScD, ScM, MSPH.

(‘‘Owner’’) Professor of

Community Health Sciences,

UCLA Fielding School of

Public Health, Los Angeles, CA

90095-1772 and can be obtained

through a license agreement

with the Developer/Owner

2018 Neurol Sci (2013) 34:2015–2022
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patients, whilst the UPDRS part III score was, respectively,

16.2 ± 9.0 and 30.5 ± 13.0. Treatment duration was

4.1 ± 3.2 years in early and 8.1 ± 5.6 in advanced PD

patients. Current anti-Parkinson therapy and concomitant

treatments are detailed in Table 2.

According to the neurologist best guess, 96 % of the

patients were adherent to therapy and 92 % were adherent

to scheduled time of drug administration, with no clinically

relevant difference of early vs advanced PD patients, low

vs highly educated patients, patients needing vs not need-

ing a change in therapy and patients with low vs medium

MMAS-8 score (Table 3). Advanced PD patients were

more likely than early ones (31 vs 10 %, respectively, v2,

p value \0.0001) to adhere to therapy thanks to caregiver.

The caregiver played an important role in therapy admin-

istration also in relation to level of education: for 26 % of

patients with low educational qualifications (none/primary

school) adherence depended on caregiver compared to 20

and 14 % of middle school and high school/academic

degree, respectively (v2, p value = 0.0027). As for neu-

rologists’ opinion, 4 % of patients abused drugs (anti-PD

treatment) with no differences according to disease sever-

ity, educational level or patients with low vs medium

MMAS-8 score (see Table 3). Moreover, no difference was

detected in adherence to therapy as for neurologist between

males and females (data not shown).

The analysis of the MMAS-8 scale was carried out on

773 of the 775 patients (two patients were excluded from

the analyses because they had more than two MMAS-8

scale missing items). Patients with low and medium

adherence to therapy according to MMAS-8 score were

235 (30 %) and 538 (70 %), respectively. No patient had

MMAS-8 score equal to eight, meaning high adherence.

The mean ± SD total MMAS-8 score was 6.1 ± 1.2; no

clinically relevant difference in total MMAS-8 scores

emerged between early and advanced PD patients, or

Table 1 First and second

comprehension test results:

percentage of the patients

reporting difficulties in

understanding questions or

answer modes

Items First comprehension test (n = 30) Second comprehension test (n = 19)

Questions (%) Answers mode (%) Questions (%) Answers mode (%)

1 0 26.7 0 0

2 13.3 36.7 0 5.2

3 0 30 0 5.2

4 0 26.7 0 5.2

5 0 26.7 0 15.8

6 0 30 0 5.2

7 0 26.7 0 5.2

8 6.7 3.3 5.2 5.2

Table 2 Ongoing drug therapies in Parkinsonian patients

Totals (n = 775) Early PD patients (n = 391) Advanced PD patients (n = 384)

APD, n (%)

LD monotherapy 165 (21.3) 82 (21.0) 83 (21.6)

LD ? entacapone 64 (8.3) 23 (5.9) 41 (10.7)

DAs monotherapy 141 (18.2) 111 (28.4) 30 (7.8)

LD ? Das 255 (32.9) 120 (30.7) 135 (35.2)

LD ? DAs ? entacapone 130 (16.8) 40 (10.2) 90 (23.4)

Other APD 20 (2.6) 15 (3.8) 5 (1.3)

Not PD-specific drugs, n (%)

Antidepressants 125 (16.1) 65 (16.6) 60 (15.6)

Benzodiazepine 75 (9.7) 37 (9.5) 38 (9.9)

Atypical neuroleptics 29 (3.7) 5 (1.3) 24 (6.3)

Other not PD-specific therapies 79 (10.2) 34 (8.7) 45 (11.7)

Early PD patients: HY staging 1–2; Advanced PD patients: HY staging 2.5–4. Other APD: anticholinergics, MAO-B inhibitors, amantadine,

tolcapone. Other not PD-specific therapies = typical neuroleptics, hypnotics, antiemetics and antinauseants, gastroprotective drugs, laxatives,

anti-inflammatory or painkillers, orthostatic hypotension drugs, other psychiatric therapies

APD anti-parkinson drugs, LD levodopa (levodopa ? carbidopa, levodopa ? carbidopa extended release, levodopa ? benserazide, levo-

dopa ? benserazide extended release, melevodopa ? carbidopa), DAs dopamine agonist agents (pramipexole, pramipexole extended release,

ropinirole, ropinirole extended release, rotigotine, pergolide, cabergoline, apomorphini hydrocloridum, other dopamine agonist agent)

Neurol Sci (2013) 34:2015–2022 2019
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according to different degrees of education or change of

therapy at baseline (see Table 3). Moreover, no difference

was detected in MMAS-8 score between males and

females (data not shown) and when comparing patients

with MMSE score \26 and C26 (mean ± SD 6.0 ± 1.4

and 6.2 ± 1.2, respectively; p value t test = 0.128).

A significant association was present between total

MMAS-8 score and disease duration: patients with disease

duration \2 years had a mean ± SD MMAS-8 score of

6.4 ± 1.0 that was significantly higher than that observed

in patients with 2–9 and [9 years disease duration

(mean ± SD scores: 6.1 ± 1.3 and 5.9 ± 1.3, respec-

tively; ANOVA, p value 0.0007).

Considering the frequency distribution of MMAS-8

items, 90 % of patients answered that they had consumed

medicines for PD the day before the visit, 65 % stated that

they did not have difficulties in remembering to take all the

medicines, 30 % felt bothered about sticking to the treat-

ment plan, 33 % sometimes forgot to take PD medicines,

10 % had not taken medications during the last 2 weeks for

reasons other than forgetting and 9 % had stopped taking

the medications without telling the doctor, because they

felt worse after drug intake.

Discussion

In this study, we completed the translation of the MMAS-8

scale in the Italian language. This process was considered

necessary as there was no validated Italian scale to assess

drug compliance in PD patients in everyday clinical

practice. To achieve the greatest effectiveness for self-

assessment instruments, it is essential that the translation

takes into account not only linguistic factors but also cul-

tural components [12]. This procedure was carried out

according to standardized procedures and after a multi-step

process with corrections and adjustments, we produced the

current version that was shown to be comprehensible by

PD patients.

The second aim of our work was to study the usefulness

of the translated scale to measure adherence to therapy in

PD patients. We enrolled a large sample of PD patients

from different outpatient clinics at highly specialized

centres, with a well-balanced distribution of disease

severity as measured by the HY stage. We found that the

neurologists judged that a very high proportion of patient

([90 %) had high compliance, a result similar to that

reported by Valldeoriola [4]. MMAS-8 showed medium

adherence in 70 % of PD patients, no patient had high

adherence. When compared to the few studies that used the

MMAS questionnaires in PD patients, Elm [9] found a

good correlation between MMAS-4 scores and pill count,

whereas Valldeoriola [4] found that only about 60 % of theT
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patients showed good adherence to therapy. It must be

underlined, however, that Valldeoriola [4], used the

MMAS-4 item questionnaire; whereas in our study we

administered the 8-item questionnaire that has been shown

to have greater reliability than the 4 item measure. The

mean MMAS-8 score we observed in our study is com-

parable to scores obtained in previous studies performed in

other clinical conditions such as hypertension and diabetes

[18, 19]. In our study, adherence to therapy did not differ

with respect to gender, severity of disease, education, or

decision to change or maintain the treatment; whereas a

significant inverse association was observed between

MMAS-8 score and duration of disease, with lower dura-

tion of the disease associated with better compliance, an

observation likely explained by the difficulties that patients

may encounter with the complexity of treatment in the

advanced phases of the disease. Finally, in Valldeoriola [4]

adherence to therapy negatively correlated with cognitive

dysfunction; in REASON study almost a third of sample

had cognitive dysfunction according to MMSE and we

found no difference in MMAS-8 score when comparing

patients with MMSE score \26 versus C26.

A limitation of the study is that we used the Italian

MMAS-8 questionnaire only in PD patients and did not

compare the results with those of patients with other

chronic conditions.

In conclusion, we have provided Italian clinical practice

with a validated new instrument for assessing treatment

adherence, i.e. the Italian version of the MMAS-8. PD

patients were able to complete the questionnaire that was

also easy and fast to administer. Adherence to therapy in

our PD patients was medium, comparable to that seen in

other chronic conditions.
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