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Abstract :

BACKGROUND: Patient education is essential in Parkinson’s disease (PD). However,
it is not known which aspects of patient education are associated with an improvement
in quality of life (QoL). OBJECTIVE: To identify factors that predicted an improvement
in QoL in PD patients that participate in an education program. METHODS: EduPark
is a community-hospital patient education program. PD Patients that had participated
in the program between September 2013 and March 2017 were retrospectively
included. QoL was prospectively evaluated (using the PDQ-8 questionnaire) before
and after the patient’s participation. We used mixed linear models (adjusted for the
initial value of the PDQ-8) to determine socio-demographic and clinical variables that
predicted the change in the PDQ-8 score. RESULTS: A total of 181 patients were
included (mean + standard deviation age: 62.9 + 8.2 years; disease duration: 9.1 +5.3
years). 76.7% of the 103 patients having undergone a cognitive evaluation did not
display cognitive impairment. We did not identify any factors that predicted the
program’s impact on the patient's QoL. Participation in the program was associated
with a significant decrease (improvement) in the PDQ-8 score (39.4 + 17.81 before and
35.6 = 15.9 afterwards, p<0.001). CONCLUSION: We did not identify any factors that
were predictive of the patient education program’s impact on QoL in patients with PD.
Participation in the program was associated with a significant improvement in QoL. Our
results suggest that Patient Education Programs should be more widely prescribed
and developed in the management of PD.

Keywords: Patient Education, Parkinson Disease, Quality of Life, cohort studies

Abbreviations: PD: Parkinson’s disease; QoL: Quality of life ; PEP: Patient

education program; PDQ-8: short-form (8-item) Parkinson's Disease Questionnaire;

SCOPA-PS: psychosocial section of the Scales for Outcomes in Parkinson's disease;
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MDS-UPDRS: Movement Disorders Society-Unified Parkinson's Disease Rating
Scale; MDRS: Mattis Dementia Ratting Scale; MOCA: Montreal Cognitive
Assessment; MMSE: Mini-mental test evaluation
Introduction
Parkinson’s disease (PD) is a chronic neurodegenerative disease characterized by
motor and non-motor symptoms that degrade the patient’s quality of life (QoL) [1]. For
obvious ethical reasons and with a view to improving treatment compliance and
effectiveness, it is essential for patients with PD to get involved in the management of
their disease [2]. As a result, the patients’ knowledge and understanding of their
disease increase [3]. As in other chronic diseases, patient education programs (PEPs)
have been developed for patients with PD in the United States [4; 5] and in Europe [6;
7; 8;9; 10; 11; 12]). In France, the first PEPs were developed at the turn of the century
[13]. The EduPark PEP for patients with PD has been running in northern France since
2013. The impact of a PEP on the patients' QoL has been evaluated in several studies,
although the results diverge: some studies failed to detect an impact [8; 9], whereas
others reported a non-significant improvement [4; 5; 10; 11; 12; 13] or a significant
improvement [5; 6; 14]. However, there are few literature data on which elements of a
PEP are predictive of a change in QoL. The identification of predictive factors might
help to improve a PEP’s content and refine the selection criteria for participation in a
PEP. The primary objective of the present study was to identify factors that were
predictive of a change in QoL among patients with PD having participated in the
EduPark PEP. The secondary objective was to study the EduPark PEP’s impact on the
patients’ QoL.

1. Materials and Methods

2.1 Population



We included patients with a neurologist-confirmed diagnosis of PD and who had
participated in the EduPark PEP between July 2013 and March 2017. We studied two
groups: a group of patients having participated in PEP sessions in a specialist PD
tertiary care center (the “hospital group”), and a group of patients having participated
in PEP sessions at home via a homecare association (the “home group”).
2.2Evaluation
Each patient prospectively filled out the various questionnaires before and after
participating in the PEP, in order to evaluate the disease’s impact on their QoL and
activities of daily living.
The main criterion for evaluation was the change over time in the short-form (8-item)
Parkinson's Disease Questionnaire (PDQ-8) score. The PDQ-8 is a widely used,
validated means of evaluating the impact of PD on a patient's QoL [15]. The initial score
ranges from 0 to 32 before being normalized on a 0-to-100 scale; the higher the score,
the greater the negative impact of PD on the patient’s QoL. The psychosocial section
of the Scales for Outcomes in Parkinson's disease (SCOPA-PS) was also
administered. The SCOPA-PS score ranges from 0 to 33, a higher score corresponding
to a greater impact [16].
Others data were extracted retrospectively from the patients’ electronic and paper-
based medical records, as follows:
. Sociodemographic information (gender, age, marital status, presence of
a caregiver, and the distance between the home and the place where the
EduPark PEP was delivered).
. Clinical data (any history of depression and/or anxiety, cognitive status,
years since PD diagnosis, disease severity the “on-drug” and “off-drug” states

according to the Movement Disorders Society-Unified Parkinson's Disease
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Rating Scale (MDS-UPDRS) part Ill score [17] and the Hoehn and Yahr scale

score [18], and the levodopa equivalent dose).

. Information related to the PEP (the duration of participation).
Clinical data on disease severity or cognition were only recorded if these aspects had
been evaluated in the 18 months preceding inclusion in the EduPark PEP. Cognitive
functions were assessed on several scales: the Mini Mental State Examination
(MMSE) [19], the Montreal Cognitive Assessment (MoCA) [20] and the Mattis
Dementia Ratting Scale (MDRS) [21]. When results on several different scales for a
given patient, we chose the most recent and/or the most accurate in PD (the MDRS or
the MoCA, followed by the MMSE). Depending on the score on the selected scale, the
patients were classified in one of three categories: no cognitive impairment (MDRS
score > 134 or MOCA > 24 or MMSE >26), mild cognitive impairment (MDRS <134
and 2130 or MOCA <24 and 222 or MMSE <26 and 224) or moderate-to-severe
cognitive impairment (MDRS <130 or MOCA <22 or <24). The levodopa equivalent
dose was calculated according to standard methods [22].
2.3 Organization of the EduPark PEP
The EduPark PEP has been implemented since 2013 in the Neurology and Movement
Disorders Department at Lille University Medical Center (Lille, France), in association
with at homecare provider (Santelys, Loos, France). The PEP’s structure is
summarized in Figure 1. Patients (and, if needed, their caregiver) are referred by their
neurologist or general practitioner. All the participants first had a preparatory individual
interview with a trained nurse or neurologist, during which their specific needs and
expectations are determined. Depending on these needs, attendance at different
educational workshops is suggested. These workshop sessions can either take place

on a group basis (four to six patients) at hospital or on an individual basis at home. The
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choice of individual vs. group workshops depends on each patient’'s wishes and
logistic/practical parameters. Some patients attended both individual and group
workshops. The workshops are supervised by different healthcare professionals with
expertise in PD management and PEP delivery (i.e. neurologists, physiotherapists,
nurses, speech therapists, psychologists, nutritionists). The duration and the number
of sessions depended on the topic. A total of 10 workshops were organized (Table 1).
After having participated in the program, each patient was evaluated during an
individual interview with a trained nurse; for practical reasons, this interview took place
three months after the last session for the hospital PEP, and at the end of the last
session for the home PEP. The objective was to evaluate (i) the level of knowledge
acquired during sessions, (ii) patient satisfaction with the workshops and the EduPark
PEP, and (iii) the need for further participation in the program. The exclusion criterion
for inclusion in the study was the lack of both pre- and post-PEP scores for the PDQ-
8.

During the preparatory interview, all the patients gave their written informed consent to
participation after having been fully and clearly informed about the PEP and the study.
The data collection process was registered with the French National Data Protection
Commission (Commission Nationale Informatique et Liberté; reference:
DEC20130814-1031).

2.4 Statistical analysis

Categorical variables were expressed as the frequency (percentage). Quantitative
variables were expressed as the mean * standard deviation (SD) or, for non-normally
distributed variables, the median [interquartile range (IQR)]. The normality of
distribution was assessed graphically (using histograms) and by applying the Shapiro-

Wilk test. Differences between pre- and post-PEP scores were analyzed using a paired
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Student’s T test (for normally distributed variables) or the Wilcoxon signed-rank test
(for other variables).

Associations between patient characteristics and a change in the PDQ8 score were
analyzed using linear regression models adjusted for the pre-PEP PDQ8 score. The
normality of the models’ residuals was checked and confirmed in all cases. The
threshold for statistical significance was set to p<0.05. All tests were two-tailed.
Statistical analyses were performed with SAS software (version 9.3, SAS Institute Inc.,
Cary, NC).

3 Results

3.1 Characteristics of the study population

From July 2013 to March 2017, 268 patients participated in the EduPark PEP; 181 of
these had completed the PDQ-8 before and after the PEP and were included in the
present study. 120 patients attended in-hospital sessions, 85 had home sessions, and
23 had both types of session. The patients’ characteristics are summarized in Table 2.
Cognitive test were available for 103 patients, 61 were classified according to their
MDRS score, 37 according to their MoCa score and 5 according to their MMSE score.
Workshops on oral medications, appropriate physical activities and motor fluctuations
were most frequently delivered to the patients (to respectively 65.2%, 59.7% and
56.4% of the total study population).

3.2 Predictive factors

None of the variables was significantly associated with a change in the PDQ-8 score
after having participated in PEP (Table 3). In particular, we failed to see any impact of
the patient’s cognitive status.

3.3 Changes in clinical scores

In the study population as a whole, the mean + SD PDQ-8 score decreased
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significantly from 39.4 + 17.81 before the EduPark PEP to 35.6 + 15.9 afterwards
(corresponding to a mean change of -3.8 £ 13.1; p<0.0001). We also observed a
significant decrease in the PDQ-8 score in the home group (42.8 £ 18.1 t0 37.5 £ 16.9;
p<0.001), whereas the decrease in the hospital group showed a nonsignificant trend
(from 36.9 £ 16.9 to 34.7 + 19.1; p=0.0565). There was a significant reduction in the
disease's psychosocial impact following participation in the EduPark PEP, as
evidenced by a decrease in the SCOPA-PS score from 12.3 + 6.5 before the PEP to
11.5 £ 5.8 afterwards (p<0.001) in the study population as a whole; from 11.9 £+ 6.1 to
10.6 £ 5.7 (p=0.005) in the hospital group, and from 12.7 +6.5t0 11.5 £ 5.8 (p=0.016)
in the home group).

4 Discussion

The present study failed to highlight any predictive factors for a benefit of the EduPark
PEP with regard to QoL in patients with PD. However, our results evidenced a
significant improvement in QoL after participation in the PEP.

Although we did not find any predictive factors, their existence cannot be ruled out. We
selected and studied the variables that we expected to be the most accurate for
patients with PD. However, factors on which we did not collect data (such as apathy,
anxiety, depression, and level of motivation) might have been of importance. Two
studies have evaluated other PEPs offered to consecutive patients (i.e. regardless of
their level of interest) and then to motivated patients only; the PEP’s impact on QoL
was found to be greater among patients who were more motivated at baseline [10; 14].
In the present study, we did not specifically assess the patients’ level of motivation
before the PEP but this might be a key issue; apathy is a common symptom of PD.
Among the potential predictive factors, we were particularly keen to look at the impact

of cognitive impairment. However, we did not find any correlation between the degree
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of cognitive impairment and the change in QoL. This finding has been reported by other
researchers [23] but should be considered with a degree of caution. In order to ensure
that the patients’ cognitive data were still valid, we decided to exclude patients whose
neuropsychological status had been assessed more than 18 months before inclusion
in the PEP. Given that cognitive impairment can be evaluate with several tools, we
chose to categorize the patients into three severity classes; this might, however, have
reduced the sensitivity and thus our ability to detect subtle cognitive impairments. The
EduPark PEP’s primary goal is to deliver educational messages - implying that patients
must have the cognitive ability to understand, practice and apply these message in
their daily life. Hence, patients with little cognitive impairment are primarily invited to
participate in a PEP. Most of the patients in our study population did not present
cognitive impairment or presented with only mild cognitive impairment. Few of our
patients had moderate cognitive impairment (15.5%), and fewer still had severe
cognitive impairment (7.8%). The cognitive impaired patients participated only in
workshops requiring fewer cognitive skills (appropriate physical activity, for example)
or participated with the assistance of a caregiver. Our findings indicate that cognitive
functions should still be evaluated and taken into account before a PEP, in order to
offer workshops that are suited to a patient’s cognitive abilities. The evaluation could
be based on MoCa [20], a simple a relatively quick test that seems appropriate and

recommended in such a screening setting [24].

We observed a significant improvement in the patients’ QoL following their participation
in the EduPark PEP. This type of program has been applied to PD for several years
now, and a number of studies have evaluated the impact of PEPs on QoL. The main

characteristics of these studies (notably the study populations, methods and results)
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are summarized in Table 4. With the exception of two studies that failed to observe an
impact on QoL (because of a potentially inappropriate outcome measure in one study
[8] and a lack of power due to a high number of withdrawals in another [9]), all found a
significant improvement [5; 6; 14], or a non-significant trend towards an improvement
[4;7;10; 11; 12; 13 ; 25] in QoL - corroborating our findings.

The discrepancies in the literature might be due to methodological differences.
Although our study did not feature a control group and was mainly based on the
retrospective collection of data (which necessarily resulted in a proportion of missing
data), we used a robust, validated tool (the PDQ-8 [15]) as the main criterion for QoL
evaluation. The scores obtained before and after participation in the EduPark PEP
were collected prospectively during the program itself. Moreover, the availability of pre-
and post- PDQ-8 scores was a study inclusion criterion, and helped to avoid attrition
bias. However, with a view to confirming our present results, it would be valuable to
perform a controlled study of the EduPark PEP’s impact. In our study, PD diagnosis
relied on neurologist diagnosis without strictly requiring to meet standardized diagnosis
criteria. This could induce some heterogeneity in the patients included in the study, and
participate to the discrepancies with previous between studies. Meanwhile, it increase
the representativeness of the study as patients included strictly reflect patients to which
the PEP is proposed.

The disparities in the literature data might also be related to the various PEPS’
structures and delivery modes. Indeed, PEPs have been regularly modified since their
introduction, and several educational methods have been used (Table 4). As in other
centers [13], each patient was offered a personalized program that focused on his/her
specific needs. A total of ten workshops were run, in order to cover the broad range of

symptoms (both motor and non-motor) and difficulties encountered by patients with
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PD. The benefit of targeting patients' needs and expectations has already been
demonstrated [26]; this approach may avoid information overload and might thus
promote the greater uptake and retention of a program’s educational messages. The
EduPark PEP was specifically adapted to the context of PD, since a patient’s
attentional level may fluctuate. Accordingly, each session should be tailored with
regard to its duration, content, and number of participants (four to six). One of the
strengths of the EduPark program is its ability to offer group sessions in hospital and
individual sessions at home. In fact, we had identified several factors that limit
participation in hospital: poor mobility, logistic difficulties, work-related constraints, and
refusal by the patient. This prompted the idea of individual at-home sessions or a
mixture of in-hospital and at-home sessions — a configuration that might facilitate
patient participation. In fact, patients attending at-home sessions appeared to have
slightly more severe disease than those attending in-hospital sessions. Another
limitation related to the emergence of logistic issues and or inability to perform the final
interview at home 3 months after the end of the PEP (as performed for hospital-only
programs). The difference in the QoL results between the hospital and home groups
raises questions about the long-term effect of a PEP on QoL. The need for educational
follow-up after the PEP has finished has already been suggested [14]. In the EduPark
PEP, patients can attend further sessions at any time if relevant. At the time of our
study, few patients had attended the program more than once; this prevented us from
performing a sufficiently powered statistical analysis of their specific characteristics.
Further studies that specifically explore these patients and thus the PEP’s long-term
impact in PD would be needed. Nevertheless, our patients appeared to benefit
significantly from a personalized, focused PEP. We recommend the continued

development and application of PEPs in the field of PD.
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Our present data did not highlight factors that were predictive of the EduPark PEP’s
impact on QoL in patients with PD. However, we found that the EduPark PEP had a
significant, positive impact on the patients’ QoL. These findings suggests that PEPs
should be offered to a greater proportion of patients with PD - especially if the program
can be delivered either in hospital and/or at home. In view of the covid-19 pandemic,
the opportunity to offer individualized at-home sessions allow to maintain patient
education program, without exposing the participants to an increased contamination
risk. As group sessions have specific interests (increase motivation, experience
sharing with peer...) and may be preferred by some patients, remote group sessions
using webconference are another possibility to overcome the barrier related with the
pandemic but remains to be tested.

Further work will be needed to confirm our present results. A number of important
aspects of PEPs in PD were not studied in our trial but warrant examination in the
future; these include a PEP’s potential socio-economic impact and the role of specific
workshops (e.g. third-line therapies, the effect of early PEPs on patients newly
diagnosed with PD, the effect of appropriate physical activities, etc.).
Aknowledgments: This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sector. Editorial support was
provided by David Fraser.

Conflicts of Interest: The authors have no conflict of interest to report.

References

[1] Schrag A, Jahanshahi M, Quinn N (2000) How does Parkinson’s disease affect

quality of life? A comparison with quality of life in the general population. Mov Disord

11



15,1112-8.

[2] Cooper H, Booth K, Fear S, Gill G (2001) Chronic disease patient education:
lessons from meta-analyses. Patient Educ Couns 44,107-17.

[3] Laine C, Davidoff F (1996) Patient-Centered Medicine: A Professional Evolution.
JAMA 275,152-6.

[4] Montgomery EB, Lieberman A, Singh G, Fries JF (1994) Patient education and
health promotion can be effective in Parkinson’s disease: a randomized controlled trial.
PROPATH Advisory Board Am J Med 97, 429-35.

[5] Mercer BS (1996) A randomized study of the efficacy of the PROPATH Program for
patients with Parkinson disease. Arch Neurol 53, 881—4.

[6] Sunvisson H, Ekman SL, Hagberg H, Lokk J (2001) An education programme for
individuals with Parkinson’s disease. Scand J Caring Sci 15, 311-7.

[7] Simons G, Thompson SBN, Smith Pasqualini MC (2006) Members of the EduPark
consortium. An innovative education programme for people with Parkinson’s disease
and their carers. Parkinsonism Relat Disord 12, 478-85.

[8] Lindskov S, Westergren A, Hagell P (2007) A controlled trial of an educational
programme for people with Parkinson’s disease. J Clin Nurs 16, 368—76.

[9] Grosset KA, Grosset DG (2007) Effect of educational intervention on medication
timing in Parkinson’s disease: a randomized controlled trial. BMC Neurol 7, 20.

[10] A’Campo LEI, Wekking EM, Spliethoff-Kamminga NGA, Le Cessie S, Roos Ra. C
(2010) The benefits of a standardized patient education program for patients with
Parkinson’s disease and their caregivers. Parkinsonism Relat Disord 16, 89—95.

[11] Flores Alves Dos Santos J, Tezenas du Montcel S, Gargiulo M, Behar C, Montel
S, Hergueta T, Navarro S, Belaid H, Cloitre P, Karachi C, Mallet L, Welter ML (2017)

Tackling psychosocial maladjustment in Parkinson’s disease patients following

12



subthalamic deep-brain stimulation: A randomised clinical trial. PLoS ONE
12:e0174512.

[12] Macht M, Gerlich C, Ellgring H, Schradi M, Rusifiol AB, Crespo M, Prats A,
Viemerd V, Lankinen A, Bitti PE, Candini L, Spliethoff-Kamminga N, de Vreugd J,
Simons G, Pasqualini MS, Thompson SB, Taba P, Krikmann U, Kanarif E (2007)
Patient education in Parkinson’s disease: Formative evaluation of a standardized
programme in seven European countries. Patient Educ Couns 65:245-52.

[13] Ory Magne F, Arcari C, Canivet C, Sarrail M, Fabre MH, Mohara C, Brefel Courbon
C (2014) Education thérapeutique chez le patient parkinsonien: le programme
ETPARK. Revue Neurologique 170,128-33.

[14] A’Campo LEI, Spliethoff-Kamminga NGA, Roos R a. C (2011) An evaluation of the
patient education programme for Parkinson’s disease in clinical practice. Int J Clin
Pract 65, 1173-9.

[15] Jenkinson C, Fitzpatrick R, Peto V, Greenhall R, Hyman N (1997) The PDQ-8:
Development and validation of a short-form parkinson’s disease questionnaire.
Psychology & Health 12, 805-814

[16] Spliethoff-Kamminga NGA, Zwinderman AH, Springer MP, Roos RAC (2003)
Psychosocial problems in Parkinson’s disease: evaluation of a disease-specific
questionnaire. Mov Disord 18, 503-9.

[17] Goetz CG, Tilley BC, Shaftman SR, Stebbins GT, Fahn S, Martinez-Martin P,
Poewe W, Sampaio C, Stern MB, Dodel R, Dubois B, Holloway R, Jankovic J,
Kulisevsky J, Lang AE, Lees A, Leurgans S, LeWitt PA, Nyenhuis D, Olanow CW,
Rascol O, Schrag A, Teresi JA, van Hilten JJ, LaPelle N; Movement Disorder Society
UPDRS Revision Task Force (2008) Movement Disorder Society-sponsored revision

of the Unified Parkinson’s Disease Rating Scale (MDS-UPDRS): Scale presentation
13



and clinimetric testing results. Mov. Disord. 23, 2129-2170.

[18] Martinez-Martin P, Skorvanek M, Rojo-Abuin JM, Gregova Z, Stebbins GT, Goetz
CG, members of the QUALPD Study Group (2018) Validation study of the hoehn and
yahr scale included in the MDS-UPDRS. Mov Disord 33, 651-2.

[19] Folstein MF, Folstein SE, McHugh PR (1975) “Mini-mental state”. A practical
method for grading the cognitive state of patients for the clinician. J Psychiatr Res 12,
189-98.

[20] Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I,
Cummings JL, Chertkow H (2005) The Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. J Am Geriatr Soc 53, 695-9.

[21] Pirogovsky E, Schiehser DM, Litvan I, Obtera KM, Burke MM, Lessig SL, Song
DD, Liu L, Filoteo JV (2014) The utility of the Mattis Dementia Rating Scale in
Parkinson’s disease mild cognitive impairment. Parkinsonism Relat Disord 20, 627—
31.

[22] Tomlinson CL, Stowe R, Patel S, Rick C, Gray R, Clarke CE (2010) Systematic
review of levodopa dose equivalency reporting in Parkinson’s disease. Mov Disord 25,
2649-2653.

[23] A’Campo LEI, Wekking EM, Spliethoff-Kamminga NGA, Stijnen T, Roos R a. C
(2012) Treatment effect modifiers for the patient education programme for Parkinson’s
disease. Int J Clin Pract 66, 77—83.

[24] Skorvanek M, Goldman J, Jahanshahi M, Marras C, Rektorova I, Schmand B, van
Duijn E, Goetz C, Weintraub D, Stebbins G, Martinez-Martin P, members of the MDS
Rating Scales Review Committee (2018) Global scales for cognitive screening in
Parkinson's disease: Critique and recommendations. Mov Disord 33, 208-18

[25] Canivet C, Costa N, Ory-Magne F, Arcari C, Mohara C, Pourcel L, Derumeaux H,
14



Bérard E, Bourrel R, Molinier L, Brefel-Courbon C (2016). Clinical Impact and Cost-
Effectiveness of an Education Program for PD Patients: A Randomized Controlled
Trial. PLoS ONE 11; e0162646.

[26] JObges EM, Spittler-Schneiders H, Renner CIE, Hummelsheim H (2007) Clinical
relevance of rehabilitation programs for patients with idiopathic Parkinson syndrome.

[I: Symptom-specific therapeutic approaches. Parkinsonism Relat Disord 13, 203—13.

15



Table 1: Workshops in the EduPark PEP.

| have just been diagnosed with a Parkinson's disease: de novo PD” (diagnosis in the

last 3 years)

How to identify my motor fluctuations

Non-motor symptoms: how to identify my non-motor fluctuations

My antiparkinson medications: improving my knowledge and management of my oral

antiparkinson medications

| can improve my daily life with appropriate physical activity: tips and tricks

| have just had deep brain stimulation electrodes implated for Parkinson's disease

How to subcutaneously administer apomorphine injections / | have just been prescribed

an apomorphine pump

| have just been prescribed a Duodopa pump

Nutrition and deglutition

Caregiver and patient relation: managing improvement of negative effects of the

disease
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Table 2: Demographic and clinical characteristics of the study population.

Overall population
(n=181)

Hospital group
(n=120)

Home group (n=85)

Male, n (%)
Age (years)

Educational level (years) " median
[IQR]

Marital status, n (%):
- married

- unmarried

- widower

Presence of a caregiver, n (%)
History of depression, n (%)
History of anxiety, n (%)

Cognitive decline, n (%)

- No cognitive impairment

- Mild cognitive impairment

- Moderate or severe cognitive,
impairment

PD duration (years)

Hoehn & Yahr stage, “on-drug”, n (%)
- Stage 1
- Stage 2
- Stage 3
- Stage 4
- Stage 5
Hoehn & Yahr stage, “off-drug”, n (%)
- Stage 1
- Stage 2
- Stage 3
- Stage 4
- Stage 5

MDS-UPDRS Il “on-drug” score?
median [IQR]

MDS-UPDRS lIl “off-drug” score®
median [IQR]

Levodopa equivalent daily dose (mg)
median [IQR]

Deep brain stimulation, n (%)

Duration of the PEP (days), median
[IQR]

Distance between home and hospital
(km), median [IQR]

Overall satisfaction with the EduPark
PEP (score out of 10)8: median [IQR]

103/181 (56.9)
62.9+8.2

11 (910 13)

137/181 (75.7)
30/181 (16.6)
14/181 (7.7)

155/180 (86.1)
65/178 (36.5)
94/178 (52.8)

79/103 (76.7)
16/103 (15.5)
8/103 (7.8)

9.1+53

62/179
86/179

g )
25/179 (

(2.

©.

)

34.6
48.0
14.0)
8)
6)

5/179
1179

16 (10 to 23)
39.2 +16.6
826 (500 to 1200)
19/181 (10.5)
111 (62 to 191)
14.9 (0 to 43.1)

8(8109)

75 /120 (62.5)
62.7+75

12 (10 to 14)

93/120 (77.5)
20/120 (16.7)
7/120 (5.8)

104/120 (86.7)
39/118 (33.1)
62/119 (52.1)

63/77 (81.8)
8/77 (10.4)
6/77 (7.8)

8.8+5.0

31/120 (
61/120 (
22/120 (
5/120 (4.2
1/120 (0.8

14 (9 to 21)
37.7+16.9
835 (410 to 1210)
12/120 (10)
158 (100 to 208)
31.3 (15.4 to 54.7)

8(8t09)

43/85 (50.6)
64.1+9

10 (9 1o 12)

64/85 (75.3)
12/85 (14.1)
9/85 (10.6)

74/84 (88.1)

35/84 (41.7)
45/83 (54.2)

27/43 (62.8)
12/43 (27.9)
4/43 (9.3)

18 (13 to 25)

443 +14.4

826 (510 to 1191)

8/85 (9.4)

77 (54 to 159)

0(0t03.7)

9 (810 10)

Data are presented as the mean £ SD, unless otherwise indicated

1 3 missing data (2 in the hospital Group); 286 missing data (49 the hospital group); 2 132 missing data

(82 the hospital Group); # 137 missing data (76 the hospital group): ° 33 missing data (32 the hospital

group); ¢ 15 missing data (3 the hospital group)
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Table 3: Association between patient characteristics and the change in the

PDQ8 score after the PEP

Estimate (B) Standard deviation p-value

Age' -0.27 0.34 0.43
Men 0.13 0.57 0.82
History of depression 0.61 0.59 0.30
History of anxiety 0.40 0.58 0.49
Time of inclusion in TEP? -0.03 0.10 0.78
Education level 0.15 0.10 0.16
Marital status:

married 0.12 1.04 0.40

not married 1.1 1.20
Presence of a caregivers -0.89 0.80 0.27
Distance between home and CHU?® 0.28 0.88 0.75
PD duration 0.03 0.05 0.61
MDS- UPDRSS « ON » score -0.27 0.36 0.45
Hoehn & Yahr stage “OFF »:

Stage 1 -0.17 3.77 0.82

Stage 2 0.39 3.75

Stage 3 0.22 3.79

Stage 4 1.39 3.93
Cognitive impairment:

Mild cognitive impairment -2.11 1.01 0.11

Moderate or severe cognitive impairment -0.10 1.38
Levodopa equivalent daily dose * -0.25 0.38 0.52

" Per 10-year increment 2 Per 1-month increment 3 Per 100 km increment 4 Per 1000-

dose-unit increment
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Table 4: Published studies of PEP in Parkinson’s disease.

al [9] controlled trial

written information at the

hospital

M/F sex:21/12

Hoehn and Yahr scale:

2407
UPDRS [1I-ON: 30 + 12

MMSE:28 £2 28

Study Study Publication Country PEP modalities n Target population Duration of Evaluation Results
characteristics date inclusion in scale(s)
PEP used
RANDOMIZED CONTROLED TRIALS
Dos Santos Single-blind, 2017 France 6 group sessions and 1 19  Age 60 (52-65) years 2.5 years SAS Trend towards a decrease in
and al [11] randomized, individual session at the M/F sex: 8/1 PDQ-39 psychosocial maladjustment (3
controlled trial hospital UPDRS IlI-ON: 3 (2-15) [2;3] vs. -1 [-1;0]
Trend toward an improvement in
QoL (35[31;53] MCAI -11.7 [-14;-
10])
Montgomery  Randomized 1994 United- Educational pamphlets 290 Age:68.1 £0.9 years 6 months Visual Trend towards an improvement in
and al [4] controlled trial states and individualized letters UPDRS IlI-ON:21.7 £1.3 analogue QoL (41.0 + 1.8 vs. 43.5 £2.0)
mailed to patients scale (0 to
100)
Mercer and al Randomized 1996 United- Educational pamphlets 46  Age:66.7 years 12 months Visual Significant improvement in QoL
[5] controlled trial States and individualized letters M/F sex: 18/7 analogue (59.5 vs. 60.6)
mailed to patients Hoehn and Yahr scale: scale (0 to
stages from 1 to 4 100)
Grosset and Randomized, 2007 UK Individual verbal and 69 Age:61 £10 years Unknown PDQ-39 No change in QoL (30 15 vs. 36

+15)




A’Campo and Randomized, 2009 The 8 weekly group sessions 64  Age:65.54 £ 8.94 years 8 weeks PDQ-39 Trend towards an improvement in
al [10] controlled trial Netherlands  at the hospital M/F sex: 20/15 BELA-P-k QoL (33.04 + 13.49 MCAI 3.07
Hoehn and Yahr scale: 1+7.81)
2.41 £1.01 No significant reduction in
MMSE:27.41 £3.37 psychosocial problems (30.34 +
10.87 MCAI 2.25 £ 5.41)
A’Campo and Randomized, 2011 The 8 weekly group sessions 55 Age:68.0 £11.1 years 8 weeks PDQ-39 Significant improvement in QoL at
al [14] controlled trial Netherlands  at the hospital M/F sex:37/18 the end of the PEP (37.9 + 13.4
Hoehn and Yahr scale: vs. 34.2+13.1)
21+1.1 No change in QoL at the 6-month
MMSE:27.9+1.8 follow-up (37.9 £ 13.4 vs. 36.8 =
13.0)
Canivet and Single-center 2016 France Individual and group 120 Age:62.1 £7.1 years 12 months PDQ-39 Trend towards an improvement in
al [25] prospective, sessions at the hospital M/F sex: 40/20 QoL (31.8 +21.1 MCAI -4.37
randomized, Hoehn and Yahr scale: 16.52)
controlled trial 20% at stage 1, 60% at
stage 2, 21.6% at stage
3.UPDRS 11I-ON:
12.247.2
NON-RANDOMIZED CONTROLLED TRIALS
Lindskov and Non- 2007 Sweden Weekly group sessionsat 96  Age:69.3 + 8.4 years 6 weeks SF-12 No change in QoL (47.5 £ 10.9 vs.

a[s]

randomized,

controlled trial

the hospital

M/F sex: 28/20

473 +11.6)




Hoehn and Yahr scale
(median [IQR]): 1 (1-2; 1-

3)

NON-CONTROLLED PROSPECTIVE TRIALS

Sunvisson Non-controlled 2001 Sweden 2 weekly sessions at the 43  Age: 75 (53-85) years 5 weeks SIP Significant reduction in
and al [6] prospective hospital ~ (theory and M/F sex: 27/16 psychosocial dysfunction (11.99 £
trial practice) Hoehn and Yahr scale: 1.23 vs. 1.41 £9.52)
1.84 £ 0.679
Macht and al Non controlled 2006 Estonia 8 structured weekly 90- 151 Age:64.4 +9.2 years 8 weeks PDQ-39 Trend towards an improvement in
[12] prospective Finland minute group sessions at M/F sex: 90/61 BELA-P-k QoL (30.8 £16.2vs. 30.7 £7.7)
trial Germany the hospital Hoehn and Yahr scale: Significant reduction in
Italy 20+038 psychosocial problems (26.7 £
The MMSE:28.0 £ 2.1 15.6 vs. 21.0 £ 14.7)
Netherlands
Spain
UK
Simons and Non-controlled 2006 UK 8 structured weekly 90- 31  Age: 65+ 7.3 years 8 weeks PDQ-39 Trend towards an improvement in
al [7] prospective minute group sessions at M/F sex: 9/13 BELA-P-k QoL and a reduction in
trial the hospital UPDRS IlII-ON: 9.81 £ psychosocial problems (data not
4.58 available)
RETROSPECTIVE TRIALS
Ory  Magne Non-controlled 2013 France Individual and group 231 Age:64.05+10.5years Mean Visual Trend towards an increase in QoL
and al [13] retrospective workshops on specific UPDRS IlI-ON:12 £ 7.9 number of analogue (7 £0.8 vs. 7.8 £ 0.9) and self-
trial themes at the hospital scales esteem (6.2+1.4vs. 7.3+1.1) at




sessions by the end of the PEP and at 12

patient: 6. months.

BELA-P-k: The psychosocial problems in Parkinson’s disease questionnaire (Belastungsfrageboden Parkinson kurzversion); F: female; IQR: interquartile range; M: male; MCAI: mean
change after intervention; MMSE: Mini Mental State Examination; PD: Parkinson’s disease, PDQ-39: the 39-item Parkinson’s disease questionnaire; QoL: quality of life; SAS: Social

Adjustment Scale; SF-12: short version of the SF-36 (see next abbreviation); SF-36: The Medical Outcomes Study 36-ltem Short Form; SIP: Sickness Impact Profile; PEP: patient

education program; WHOQOL 26: the World Health Organization quality of life survey



Figure 1: Organization of the Edupark Patient Education Program. PDQ-8: short-
form (8-item) Parkinson's Disease Questionnaire; SCOPA-PS: psychosocial section

of the Scales for Outcomes in Parkinson's disease -
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