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Abstract
Background: Palliative care education among all stakeholders involved in the care of patients with late-stage
Parkinson’s disease is not adequate. In fact, there are many unmet educational and training needs as confirmed
with a targeted, narrative literature review.
Methods: To address these needs we have developed the “Best Care for People with Late-Stage Parkinson’s
Disease” curriculum toolkit. The toolkit is based on recommendations and guidelines for training clinicians and
other healthcare professionals involved in palliative care, educational material developed in recent research efforts
for patients and caregivers with PD and consensus meetings of leading experts in the field. The final version of the
proposed toolkit was drafted after an evaluation by external experts with an online survey, the feedback of which
was statistically analysed with the chi-square test of independence to assess experts’ views on the relevance and
importance of the topics. A sentiment analysis was also done to complement statistics and assess the experts
positive and negative sentiments for the curriculum topics based on their free text feedback.
Results: The toolkit is compliant with Kern’s foundational framework for curriculum development, recently adapted
to online learning. The statistical analysis of the online survey, aiming at toolkit evaluation from external experts (27
in total), confirms that all but one (nutrition in advanced Parkinson’s disease) topics included, as well as their
objectives and content, are highly relevant and useful.
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Conclusions: In this paper, the methods for the development of the toolkit, its stepwise evolution, as well as the
toolkit implementation as a Massive Open Online Course (MOOC), are presented. The “Best Care for People with
Late-Stage Parkinson’ s disease” curriculum toolkit can provide high-quality and equitable education, delivered by
an interdisciplinary team of educators. The toolkit can improve communication about palliative care in neurological
conditions at international and multidisciplinary level. It can also offer continuing medical education for healthcare
providers.
Keywords: Curriculum toolkit development, Continuing education, Palliative care, Parkinson’s disease

Background
The World Health Organization (WHO) has made a
strong commitment towards developing palliative care
structures as an important component of integrated
treatment for young and old patients at any stage of illness [1]. This commitment includes also Parkinson’s disease (PD) with patients and their caregivers having
considerable (and mounting) unmet physical, psychosocial and spiritual needs, and experiencing great problems with coordination and continuity of care [2, 3]. To
ensure optimal responses to palliative care needs, educating healthcare professionals, patients and caregivers is
of major importance.
The extension of life expectancy and ageing of populations globally predicts rise in the prevalence of neurological and other chronic disorders casing related
disability. It has been demonstrated that patients with
chronic neurologic disorders suffer from the burden of
disease progression without the hope for a cure. Therefore, symptom management and palliative care approaches should be discussed from the beginning of the
illness.
Accordingly, the PD_Pal project is working on a new
model of palliative care and novel PD management
Guidelines that can be easily implemented and integrated in modern healthcare systems. Within this context PD_Pal also addresses the identified gaps in
stakeholders’ education by designing, implementing and
evaluating a postgraduate course linking PD specific
modules to palliative care. Herewith we present the development of the “Best Care for People with Late-Stage
Parkinson’s Disease” curriculum toolkit which is addressed not only to all healthcare professionals caring
for patients with PD but also to the patients and their
caregivers who also have unmet educational needs and
limited knowledge of palliative care and its potential
benefits. We specifically present the methods for the development of the curriculum toolkit which, as a last step,
included an evaluation from external experts. At the
time of the manuscript submission the course implementation as a Massive Open Online Course (MOOC)
was still ongoing with pilot testing and evaluation from
learners being the main future activities.

Methods
The development of the toolkit consisted of several steps
(see Fig. 1). After identifying the lack of knowledge for
palliative care and its interplay with advanced PD care as
a problem to be addressed with a targeted educational
intervention on international level, an initial needs’ assessment defined patients and their caregivers along with
health care professionals as target audience. The first
version of the toolkit was largely based on recent surveys, recommendations and guidelines for palliative care
education and training of healthcare professionals, as
well as on content recently developed for educating patients and caregivers on PD.
Then the needs of patients with PD, of their caregivers
as well as of the healthcare professionals involved in the
management of patients in the advanced stages of the disease were further analysed in respect to a narrative, yet
targeted literature review in order to confirm the topics
included in the curriculum and complete it as needed.
The collection of the relative studies was not limited to a
time range as palliative care education needs may be reported in older publications. We have utilized PubMed in
which all relevant journals and conference proceedings
are getting indexed. Within this context, a panel of three
experts chose the most relevant quotes, which were used
for querying. We chose quotes instead of keywords to ask
a sufficiently focused research question. The selected
quotes were ‘palliative care education Parkinson’s’ ‘Parkinson’s palliative care’ ‘palliative care education caregiver
Parkinson’s’ ‘palliative care education patient Parkinson’s’
‘palliative care education healthcare professionals Parkinson’s’ ‘advance care planning Parkinson’s’ and were used
to produce the search terminology for this review, by considering all possible variations. Using these quotes, appropriate search queries were formulated, according to the
specifications of PubMed. The research papers had to be
written in English in order to be included in this review.
The type of publication was not considered as a limitation,
and all studies that were either published until October
2020 in international journals or conference proceedings
were included.
After collecting the literature (in total 462 articles),
and removing duplicates, the first and the last author
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Fig. 1 Curriculum toolkit development methodology

screened the titles and the abstracts of all papers, aiming
to apply a set of inclusion criteria which included reference to PD and palliative care or the advanced stage of
the disease. Sixty-two articles qualified for full text assessment, 23 of theme were the most relevant. Two reviewers (the first and the last author) then went through
the full text of the 23 manuscripts again and again to
identify the educational gaps which informed the collection of patients’, caregivers’ and health care professionals’ needs.

After this narrative literature review, the second version of the curriculum toolkit was drafted. This second
version was further assessed by Dr. Piret Paal, Prof. S.
Lorenz, Prof. S. Konitsiotis, Prof. P. Taba, Prof. A. Antonini during both physical and virtual consensus meetings. The third version of the toolkit was consequently
released, and it was evaluated with an online survey involving consenting, according to the General Data Protection Regulation (GDPR) provisions, experts on the
field. Forty experts were invited by email to participate
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in the survey and the 27 that completed it (a 67,5% response rate) constituted the convenience sample.
Statistical, sentiment and analysis of the open-ended
questions were employed for analysing the feedback collected with the online survey. The chi-square test of independence was used to analyse the frequency table (i.e.
contingency table) formed by the distribution of frequencies of the survey responses for the importance,
relevance and knowledge variables with respect to the
different topics. The chi-square test evaluated whether
there was a significant association between the categories of the responses and the topics. Residuals were calculated to assess each response value contribution to the
topic, and then were turned into percentage contributions to the total chi-square score, for each cell. Pairwise
z-test post hoc analysis with Bonferroni correction was
performed to adjust standard residuals for multiple
comparisons.
Finally, a sentiment analysis was conducted to display
the sentiment scores of the word used in comments,
with “affin” method [4], which uses an integer scale ranging from − 5 (very negative) to + 5 (very positive). Emotion classification is built on the NRC Word-Emotion
Association Lexicon [5] which includes a list of English
words and their associations with eight basic emotions
(anger, fear, anticipation, trust, surprise, sadness, joy,
and disgust) and two sentiments (negative and positive).
Emotions and sentiments were then represented in % of
occurrence within the text.
The statistical analysis was performed using R 4.0.3 (R
Core Team, 2018). The package syuzhet (v1.0.4) was
used for sentiment analysis and charts were made using
the ggplot2 (v0.3.4). The full reproducible code is available in Supplementary Materials.
The analysis of the online survey findings led to the
final curriculum toolkit.

Results
Initial curriculum design

The initial curriculum design was largely based on the
results of a recent, relevant survey conducted among
European palliative care educators and clinicians [6].
The evaluation of the resulting training content and
course modules which demonstrated performance gain
on all items considered [7] as well as the assessment of
palliative care education related recommendations and
publications [8–11] and the results of previous projects
on education for PD [12, 13] led to the first version of
the curriculum.
Education and training needs assessment

This first version was revised according to the findings
of the literature review which are presented herewith
and are summarised in Table 1.
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The shared needs of patients and their caregivers
include the availability of simple, yet comprehensive
tools for future planning. Essentially, they need practical guidance to navigate the PD journey [14]. They
emphasize the personalization of the provided information and support [15]. They are also in need of
comparative information on the advantages of palliative care quality when provided as inpatient care,
within palliative units in nursing homes or at home
[16] and which preferences should guide decisions for
the place of death [17]. Patients indicated that improved education, shared decision making, and communication of Advanced Care Planning (ACP) [18] in
order to be able to discuss advanced directives. Further education and emotional support, particularly regarding disease progression and their expectations, as
well as advanced PD management [19] was also
stressed as an important aspect.
The educational needs of caregivers include skills
and support for coping with their difficulties when
caring for their loved ones [20], increased knowledge
of resources such as support groups programs and social services [21], learning how to cope with caregiver
burden which rises significantly with disease progression [22]. They also need to improve their know-how
for handling the impact of the disease including social
isolation, loss of self-identity, feelings of helplessness,
lack of control and physical deterioration of the patient’s and carer’s health [23]. Caregivers should also
be better prepared to manage emergencies and learn
how to anticipate physical challenges directly related
to the debilitative course of the disease [24], be better
prepared to speak as proxy for medical decisions [25]
and comprehend the emotional, spiritual and bereavement domains [26], including how to deal with the
death of the loved one [15] and how to manage predeath grief [27].
The needs of healthcare providers caring for patients with PD, and eventually in need of palliative
care, include training on communication (topics,
timing, caregivers’ needs and management) [28, 29],
education on proper information sharing [30], training on primary palliative care skills [31, 32] and
mastering pharmacotherapy [33]. Healthcare professionals should also be able to build decision-making
around advance directives and identify and manage
symptoms of dying [34], as well as be trained on
outpatient care models [35] and educated on the
ethical challenges of ACP [25].
The second version of the toolkit that was informed
by the literature review was further assessed during consensus meetings with experts that led to the definition of
the third version which was assessed with an online survey from independent, external experts.
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Table 1 Summary of educational and training needs identified with the narrative literature review
Stakeholders

Educational and training needs (attitude, skills, knowledge)

Literature

Patients and
caregivers’

Learn how to navigate the PD journey

Jordan et al., 2020 [14]

Being able to get personalized information

Fox et al., 2017 [15]

Being able to choose the suitable palliative care setting

Sandsdalen et al., 2016 [16]

Learn how to make decisions related to the place of death

Moens et al., 2015 [17]

Patients

Caregivers

Healthcare providers

Become knowledgeable of Advanced Care Planning (ACP)

Connor et al., 2015 [18]

Comprehend what to expect and what PD management includes in the
advanced stages

van der Eijk et al., 2012 [19]

Be trained to provide adequate care

McLaughlin et al., 2011 [20]

Be informed about the availability and access to support groups and services

Olsson et al., 2016 [21]

Learn how to cope with caregiver burden

Schrag et al., 2006 [22]

Be taught how to handle the psychological impact

Hasson et al., 2010 [23]

Be trained to manage emergencies

Goy et al., 2008 [24]

Be informed in order to become a proxy for medical decisions

Sokol et al., 2019 [25]

Get to understand the emotional, spiritual and bereavement domains

Aoun et al., 2010 [26]

Comprehend death and be able to deal with it

Fox et al., 2017 [15]

Be taught how to cope with pre-death grief

Carter et al., 2012 [27]

Be capable to efficiently communicate with patients and caregivers

Tuck et al., 2015, Walter et al., 2019 [28,
29]

Be competent at information sharing

Miyasaki et al., 2016 [30]

Be adept to provide primary palliative care

Lum et al., 2020, Robinson et al., 2017 [31,
32]

Become highly skilled in pharmacotherapy

Katz et al., 2018 [33]

Be able to guide shared decision-making around advance directives

Robinson et al., 2018 [34]

Be knowledgeable of outpatient care models

Tarolli et al., 2019 [35]

Comprehend the ethical challenges of ACP

Sokol et al., 2019 [25]

Online survey – experts’ feedback and evaluation of the
toolkit

A total of 27 experts participated to the survey. 89% of
the sample was from Europe, 7.4% from Asia and 3.7%
from North America. Neurologists accounted for 59.3%
of the total sample, whilst Nurses for 11.1% and Palliative Care Physicians for 22.2%. 7.4% were Researchers.
The age distribution of participants accounted for 62.9%
of participants between 40 and 59, specifically 29.6% for
age range 40–49, and 33.3% for age range 50–59. Only
3.7% of participants were among 20–29 and 3.7% above
70. Modal value of years of practice was 30–34 years
(18.5%), however all the other intervals were similarily
represented: 0–4 years, (14.8%); 5–9 years (7.4%); 10–14
years (14.8%); 15–19 years (14.8%); 20–24 years (7.4%);
25–29 years (14.8%); 30–34 years (18.5%); 35–39 years
(3.7%); 40–44 years (3.7%).
No differences were found between the frequency
distribution of the study participants’ roles and age
(Χ2 = 23.7234, df = 15, p = .0699). No difference in proportion was found among the study participants’ roles
and years of practice (Χ2 = 26.1562, df = 24, p = .3453).

A chi-square test of independence was performed to
examine the relation between the relevance score and
the topics of the curriculum. The relation between these
variables was significant, (χ2 = 67.0497, df = 44, p =
.0141). Specifically, topic 10 “Nutrition in advanced PD”
was more likely to be assessed as “not relevant” than the
other topics. The most contributing cells to the Chisquare are “Not relevant/ Topic 10 - Nutrition in advanced PD” (15.04%), “Don’t mind/ Topic 3 – PD and
its management” (10.262%), “Very relevant/ Topic 9 Managing common symptoms in Late-Stage PD” (6%),
“Very relevant/ Topic 5 - Getting on with life” (5.08%).
These cells contribute about 31% to the total Chi-square
score and thus account for most of the difference
between expected and observed values (see Fig. 2). A
post-hoc z-test on the adjusted residuals with Bonferroni
correction revealed a significant difference only for
“Nutrition in PD” as “not Relevant”, p < .05.
Importance results (Fig. 3), obtained with chi-square
test of independence showed a significant relation between importance and topics’ variables, (χ2 = 65.2004,
df = 44, p = .0205). Topic 10 - Nutrition in advanced PD,
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Fig. 2 Relevance of topics constituting the Curriculum Toolkit

was more likely to be assessed as not important with residuals accounting for the 15.46% of the total χ2 score.
Topic 3 – PD and its management was assessed as “very
important” and “highly important”, with those cells contributing to the 15.24% of total chi square. The post-hoc
z-test on the adjusted residuals with Bonferroni correction showed a significant difference only for “Nutrition
in PD” as “not important”, p < .05.
Knowledge results (Fig. 4), obtained with chi-square
test of independence showed a significant relation between the topic knowledge and the contents variables,
(χ2 = 50.7118 df = 33 p = .0251). Topic 10 was more
likely to be evaluated as “low-medium knowledge”
with residuals accounting for the 7.82% of the total χ2
score. Topic 3 showed a lack of answer “mediumhigh” [4], varying of 11.75% from the total chi-square
score. Topic 12 showed polarized answers, which
shifted from the expected χ2 score by 4.43% for “low
knowledge” values and a negative residuals variation
of 5.88% for “very high knowledge” values. Topic 11,
similarly, showed a gradual orientation of answers towards “low knowledge”, though with smaller effect,
for which “low knowledge” accounted with a residual
shift of 1.97%, and “very high knowledge” with a
negative residuals’ shift of 3.69%. Topics 1, 7 and 9,
were assessed as topics in which respondents considered themselves highly experienced, with “high” and
“very high” answer much more represented than expected value (contribution to total X2 score ranging
from 4.37 to 8.56%). The post-hoc z-test on the

adjusted residuals with Bonferroni correction consistently highlighted a significant difference only for reduction of “medium-high knowledge” answer for
Topic 3, p < .05.
According to the analysis of the experts’ feedback, that
complemented the statistical findings, the selected topics
are important and relevant. Some palliative care experts
indicated that there is substantial overlap with geriatrics
or palliative care curricula. Others, mainly neurologists,
indicated that the PD_Pal curriculum could be expanded
to discuss other neurological diseases as well.
In terms of including palliative care into healthcare
professionals’ education, a physician from general hospital suggested: “For healthcare professionals these topics
must part of their education. For patients and informal
caregivers appropriate timing is important - not too
early, not too late.” (ID_021) One expert pointed out
that there might be some overlap with geriatrics or palliative care specialist training: “General content is part of
Geriatrics but specific features for PD patients are rather
important, so these should be handled separately too”
(ID_023). Another expert suggested: “[Palliative care]
should be part of neurology education at every level”
(ID_015). In terms of improvements, experts suggested
adding some different literature: “The articles chosen
may not be the most evidence-based or recent evidence.”
(ID_015). One expert pointed out the need for discussing diversity in healthcare services: “There should also be
some discussion about care delivery in under-resourced
settings” and possible country-level differences in
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Fig. 3 Importance of topics included in the Curriculum Toolkit

Advanced Care Planning: “Is there a possibility to include some info on ACPs in different regions?” (ID_
011). Some experts were concerned about the symptom control: “This is challenging and if education is
directed to Palliative Care specialists, there are many
meds and approaches that are not familiar to them.”
(ID_015). The topic of spirituality “needs more time.”
(ID_013). Overall, positive feedback was given regarding including the patient and family experiences:
“Wonderful to include patient and family perspectives
on this matter” (ID_015).
A sentiment analysis was also conducted. The comments reported to the PD_Pal toolkit curriculum showed
a significant percentage (χ2 = 109.54, df = 9, p-value <
.001), of positive sentiment n = 63 (27.63%) and trust,
n = 36 (15.79%). Negative sentiment and emotions
accounted for a non-significant proportion (Fig. 5).
This extensive analysis led to the final curriculum toolkit, which is available in https://www.pdpal.eu/courses .

Discussion
Our curriculum is compliant with Kern’s foundational
framework for curriculum development [36] which was
recently adapted to online learning [37]. Specifically, the
identified lack of palliative care education among all
stakeholders involved in the care of patients with latestage PD is being addressed with an evidence -based curriculum toolkit. The initial assessment of educational
needs is based on guidelines for palliative care education
and previous curriculums for PD (step 1 in Kern’s six-

step approach for curriculum development for medical
education). These needs are further informed by a narrative literature review (step 2). Accordingly, the learning
objectives and the content addressing learner’s attitude,
knowledge and skills are defined and finalized after revisions and consensus meetings with leading experts on
the field, as well as a targeted online survey aiming at
curriculum evaluation (step 3).
In their majority the topics and their objectives and
content were considered as highly relevant and useful.
The major modification resulting from the toolkit evaluation was the integration of the previously dedicated
topic on “Nutrition in advanced PD” in the “Managing
common symptoms in Late-Stage PD” topic. This discrepancy can be attributed to the fact that in some
countries tube feeding is not a common practice especially for patients with PD, even in the advanced stages.
The objectives and content were not modified though as
the available literature indicates that decisions regarding
artificial nutrition and hydration are among the most
common and complex decisions facing clinicians when
patients with neurologic diseases have swallowing difficulties. Such decisions often involve incomplete clinical
information, strong and often conflicting patient, caregiver, and healthcare professional knowledge and attitudes as well as diverse cultural and religious views that
affect the final decision. Another adjustment that is
made in the final toolkit according to the analysis of the
experts’ feedback is that the topic “Spiritual Care” was
assigned its own dedicated module while previously it
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Fig. 4 Experts’ self-assessment of their knowledge of the topics

was part of the broader “Grief management and Bereavement” topic.
The toolkit can be used in various ways. It can be the
basis for traditional teaching through a series of workshops and seminars. It can also complement traditional
teaching in order to enable participants delve into additional information for some of the topics. For instance,
neurologists may only be interested in those topics

Fig. 5 Sentiment analysis

related with palliative care. Educators can also choose
which topics they want to include in their lessons and
adjust accordingly. Within PD_Pal project the toolkit
will be implemented as a Massive Open Online Course
(MOOC) [38] which is a modern approach in medical
education [39] increasingly gaining interest [40]. This is
step 4 in Kern’s six-step approach for curriculum development for medical education. Specifically, the learner
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centric and focused on usability and scalability Open
edX was adopted. It encourages active learning which is
a modular approach to learning through interaction.
And unlike traditional teaching, it supports self-paced
learning. In fact, a weekly workload of 4 h, which is
adopted also in the curriculum toolkit, at each learner’s
pace, seems to facilitate course participation even for
busy clinicians who tend to consider these open courses
as relevant and potentially valuable means of postgraduate education [41]. Importantly, to address the
variance in experience and expertise among healthcare
professionals in palliative care and Parkinson’s disease
topics, all learners can choose which topics are of their
interest and be educated only on them: topics are designed to also be used as standalones.
The content for each topic which includes slides with
transcripts, introductory and explanatory videos, additional resources, literature, and self-assessment exercises
is being developed by a team of designated researchers
working for PD_Pal project and is carefully revised by
several experts. Then the course coordinating center
which is the Paracelsus Medical University in Salzburg
aligns all topics to ensure their consistency and smooth
integration. This process involves several parties and is
time-consuming due to various levels of revisions and
quality checks.
Consistent with findings from [42], we expect as positive outcomes of the course the efficient set-up and content of the course, the pedagogical approach and the
consistent international focus. The major benefits of the
MOOC presenting the toolkit will include mutual learning and exchange of palliative care experiences and
know-how from around the world that would have been
impossible to achieve in traditional learning contexts.
We also anticipate the lack of more practical case studies. Advanced, in person, follow-up courses on certain
topics are needed for fully achieving the acquisition of
skills. In fact, our toolkit and its implementation as different topics allow palliative care educators to use either
some parts of it or as a whole.
The curriculum will be piloted in order to be revised
according to learners’ experience and feedback, prior to
full implementation (step 5 in Kern’s approach). Evaluation will be an ongoing process and after each course
deployment revisions will be applied as needed. The
MOOC approach calls for additional assessment of usability, sustainability and satisfaction with the technology
(step 6).

Authors’ contributions
DG, AA, GG, SK, PT, CW, SL, KML, PP and IN all made substantial contributions
to conception and design of this toolkit. DG, DF, IN, GG and PP worked on
acquisition, analysis and interpretation of data. DG, GG and PP drafted the
article. All authors revised it critically for important intellectual content, and
consequently, gave their approval for submission. The author(s) read and
approved the final manuscript.

Conclusions
The “Best Care for People with Late-Stage Parkinson’ s
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