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Background: The growing ageing population and the increasing prevalence of non-communicable diseases call for
innovation and healthcare mastered professional skills. Emerging digital learning contents envisioning to com-
plement education, lifelong learning and in-service training. The use of digital platforms allows nurses to access
contents in several formats, enabling the required pedagogical autonomy and personal time management. This
allows nurses to enrol in education wherever accessible, reducing personal and professional costs and ensuring
high-quality standards.

Objectives: To assess students and nurses’ easiness, usefulness and intention to use a Massive Open Online Course
(MOOC) as an educational resource to enhance self-management intervention skills in COPD patients.
Methods: An exploratory, descriptive and transversal study was conducted. Participants were nursing students,
registered nurses and rehabilitation nurses. A questionnaire supported by Davis Technology Acceptance Model
and on the determinants of the ease-of-use perception of Venkatesh was applied. An EFA was performed and two
dimensions were obtained (perceived easiness and global quality of the course and perceived usefulness and
intention to use the MOOC) and groups were compared in these dimensions.

Results: From the total participants (n = 93), 65.6% were nursing students, 15.1% were Portuguese nurses and
19.4% were Portuguese rehabilitation nurses. The perceived easiness and global quality score of the course were
4.70 (SD = 0.314) and the perceived usefulness and intention to use the MOOC was 4.73 (SD = 0.346). Reha-
bilitation nurses, who are older, scored higher than nurses and students (XZ(Z, n = 93) = 8.43, p = .015, g2 =
0.092). The dropout rate was 25%.

Conclusions: The MOOC showed usefulness and nurses’ intention to use this educational resource in future ed-
ucation and yielded high average rates of perceived easiness and global quality.

These massive courses unlock new opportunities for nursing education and to lifelong learning in nursing,
enhancing safety and quality of the healthcare services in supporting patients to achieve a better quality of life.

1. Background

The United Nations blueprint seeks to achieve a better and more
sustainable future for all by 2030. In this sense sustainable development
goals (SDG) fit in the strengthening of initial and continuing training of
healthcare professionals (SDG 4) by integrating technological innova-
tion into education (SDG 9), contributing to the improvement of the

quality of life of the overall population (SDG 3) (United Nations, 2015).
These SDG demands new pedagogical approaches to healthcare pro-
fessionals’ lifelong learning education.

Society is facing new and demanding challenges posed by the
growing ageing population and subsequent increase of non-
communicable diseases (NCDs) (WHO, 2019a). The five most preva-
lent NCD’S are heart disease, stroke, cancer, diabetes and chronic lung
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disease and these are responsible for almost 70% of all deaths worldwide
(WHO, 2019a). In Europe region deaths by these NCD’S reach to 86%
(WHO, 2019b).

The growing ageing population and the increasing prevalence of
NCDs challenge healthcare systems and professionals to develop new
strategies to reduce mortality, morbidity and enhance the quality of life
of patients with NCDs and ensure healthcare systems sustainability.
These challenges call for innovation in healthcare services and mastered
skills of healthcare professionals.

Lifelong learning is one of the strategies available and widely used by
healthcare professionals to keep up-to-date. Lifelong learning was
traditionally adopted by in-service training, universities or educational
institutions. The 21st-century demands in healthcare prompt these
professionals certification and up-to-date in the practice core fields as a
way to ensure the safety and quality of the healthcare provided. The
access to a certified high-quality lifelong learning digital education in a
globalization era responds to time and financial constraints as well as
familiar management challenges.

Emerging digital learning contents for healthcare professionals
envisioning to complement rather than replaces traditional methods of
delivering continued health education and in-service training (WHO,
2019c).

Nowadays the massive use of Information and Communications
Technology (ICT) and high technological literacy of young generations
of healthcare providers contribute to the perceived usefulness and
intention to adopt new pedagogical approaches aiming to facilitate
learning in undergraduate students and lifelong learning education
(Padilha et al., 2018).

The use of digital platforms allows students and healthcare pro-
fessionals to access contents in several formats, such as asynchronous
layouts, enabling the required pedagogical autonomy and personal time
management. The complementary use of this strategy and interactive
technologies of discussion fosters active learning.

In the 21st century, the teaching/learning methodologies focused on
exposure, repetition and memorization are no longer challenging and
incite the development of innovative teaching/learning methods using
ICT tools. The attention is focused on the development of strategies
targeted at active learning, in which the teacher is both a promoter and a
facilitator of the learning process, helping healthcare professionals to
learn from experiences and contextualized environments, thus meeting
personal expectations and boosting motivation to learn (AlRuthia et al.,
2019; Woods and Rosenberg, 2016; Scott et al., 2014; Hoke and Rob-
bins, 2005).

In the nursing area, e-learning (as a strategy for the dematerializa-
tion of education) provides a wide scope of advantages but also raises
some challenges. In fact, evidence shows that in the acquisition of basic
skills in nursing the outcomes using e-learning strategies are similar to
those achieved using conventional methodologies (Voutilainen et al.,
2017; Lahti et al., 2014). In the healthcare field, the comparison be-
tween traditional learning and e-learning shows little or no difference in
the improvement of patient outcomes or health professionals’ behaviour
or knowledge. The evidence is uncertain whether e-learning improves or
reduces health professionals’ skills and shows that e-learning strategies
are not better or worse than traditional education (Vaona et al., 2018).
Despite this context and the paradox between traditional and e-learning
education, the path of a more customized lifelong education is un-
questionable. This opens a new opportunity to overtake some of the
challenges faced by healthcare professionals to access education through
easing the usage and enrolment wherever education is accessible,
reducing personal and professional costs and assuring high-quality
standards. Also, e-learning allows educational reference institutions to
broaden their horizons offering services to larger audiences.

Moreover, the World Health Organization (WHO) recommends the
digital provision of training and educational content for health workers,
via mobile devices/mLearning as a complement of continued health
education and in-service training (WHO, 2019c¢). Nowadays, the main
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question should not address the most effective pedagogical strategy but
explore the easiness of access to high-quality standards in education, to
support healthcare providers in keeping up-to-date skills and to guar-
antee quality and safety of healthcare services.

1.1. Massive Open Online Courses

One of the most prolific and disseminated types of distance educa-
tion, the Massive Open Online Courses (MOOC) emerged in 2008
(Cormier, 2008). Since then, we have been witnessing the evolution of
theoretical models to support MOOC, evolving from connectivist the-
ories - knowledge and learning as a result of the networking of re-
lationships - to behaviourist theories approaches - emphasizing content
prepared by reference educational institutions and user satisfaction and
engagement motivation. However, independently of the growing num-
ber of available MOOCs, today it is not possible to identify a structural
model to measure the success of MOOC (Aparicio et al., 2019). In fact,
the high dropout rate commonly found in MOOC poses serious questions
about their usefulness and viability (Aydin, 2018; Jordan, 2014). To
overcome this gap, strategies based on enhancing participant’s internal
and external motivation became one of the major challenges to MOOC
developers.

Over the past years, gamified environments have been introduced in
MOOCs, viewed as a differentiated feature that increases users’ moti-
vation and rates completion (Khalil et al., 2018; Buckley and Doyle,
2014; Guillén-Nieto and Aleson-Carbonell, 2012). The gamified learning
environments are using game elements to increase enjoyability and
challenge and may include playful and ludic elements evolving, in
health-related contents, to interact with virtual patients (Berman et al.,
2017). The use of gamified environments and serious games effectively
increases motivation and participation of MOOC students (Aparicio
et al., 2019; Gentry et al., 2018; Buckley and Doyle, 2014; Chau et al.,
2013; Guillén-Nieto and Aleson-Carbonell, 2012).

Thus, gamification construction is highlighted as the most important
driver on MOOC use, with strong individual and organizational impact
and likely to influence the way users perceive individual progress and
usefulness of the course and its learning goals (Looyestyn et al., 2017).
The evidence also shows that the quality of information directly in-
fluences satisfaction (Albelbisi, 2019; Yang et al., 2017).

To develop new approaches with high-quality standards in MOOCs,
gamified environments should be embedded with clinical virtual simu-
lation scenarios. Clinical virtual simulation supports the development of
clinical decision competencies of healthcare providers and increases
user satisfaction (Padilha et al., 2019), encouraging the user to play an
active role and highlighting the wuser’s competencies progress
throughout the learning experience.

Clinical Virtual Simulation (CVS) technologies can help refocus the
healthcare professionals learning process within a quasi-real clinical
scenario through the optimization of the learning conditions (Padilha
et al.,, 2019). The main goal is not to replace clinical experience or
internship but rather prepare the healthcare professionals to engage in
future real clinical scenarios and help them anticipate intervention
needs to ensure safety and quality in healthcare delivery. Thus, gamified
learning environments using CVS in health education offer a wide va-
riety of opportunities for learning processes namely the improvement of
knowledge retention, professional skills, satisfaction, critical thinking,
decision-making and self-confidence (Rosa, 2018; Marques, 2018;
Padilha et al., 2019).

1.2. Nurses challenges to keep up-to-date with the management of NCD

The increasing number of nursing professionals in healthcare sys-
tems and their continuously demanding role is mostly affected by the
clinical burden in supporting patients with NCD aiming to provide and
promote better disease control and quality of life.

One of the most prevalent chronic respiratory diseases is Chronic
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Obstructive Pulmonary Disease (COPD). COPD is one of the major
causes of mortality and disability and by 2020, it is expected to be the
third cause of death worldwide. The global death toll of people with
COPD has reached more than 3 million (GOLD, 2020).

The COPD burden in the individual, society, economy, health and
social security systems have urged the identification and implementa-
tion of strategies by international entities such as the Global Initiative
for Chronic Obstructive Lung Disease (GOLD, 2020). Despite the success
in implementing these strategies, the majority focus on the health sys-
tem and health professionals’ response. However, COPD as a chronic
disease, implies active participation and engagement of the patient in
the self-management of the disease.

In the last decade, much has been done for the prevention, diagnosis
and management enhancement, however, more attention must be paid
to patients’ behaviour and skills to cope with the disease. This involves
supporting patients to play an active role in the disease management
enhancing their skills to help them achieve better functionality and
quality of life (Padilha, 2013; Zwerink et al., 2014). GOLD (2020)
stresses that self-management intervention aims to motivate, engage and
coach patients to positively adapt their health behaviour(s) and develop
skills to better manage their disease daily.

The self-management intervention implementation requires the
development of patient-centred interactions between patients and
expert healthcare professionals in delivering self-management
interventions.

In the healthcare systems, nurses play a key role in supporting the
development of self-management skills of COPD patients, meaning that
nurses have to keep up-to-date with COPD global management.

Today, the challenge is on how to develop a pedagogical strategy
supported by constructivist learning theories that provide lifelong
learning education contents directed to the real needs of clinical nurses
and, that help overcome the constraints identified in time and cost
management related with the enrolment/engagement in lifelong
learning education. This strategy should be based on the state of the art,
introducing approaches that increase motivation to learn and reduce the
high dropout rates.

1.3. MOOCs in nursing: the Ecare COPD training programme

We developed a MOOC aiming at improving nursing skills to
implement self-management interventions in COPD patients. This
MOOC is structured on three levels. An initial level for undergraduate
students, an intermediate level for general nurses and an advanced level
for specialized rehabilitation nurses.

The MOOC was hosted by the Portuguese National Agency for Sci-
ence and Technology (FCT) that provides an e-learning platform aiming
to promote MOOCs creation and delivery by Portuguese institutions.

The underlying technology of the platform is based in OpenEDX
open-source learning management system developed by MIT and Har-
vard and the basis for the worldwide MOOC platform edx.org. Deployed
on a set of hardware located on premises, in Portugal, it relies on a
hypervisor engine (XEN) and a distributed high-performance storage
technology (CEPH) making it a fully open-source, high-performance
infrastructure for the hosted environments and designed in three pro-
files: development, stage and production. All the data is stored in the
environment and secured by a multi-layer service structure.

The ECare-COPD complete MOOC is organized in three levels
divided into 19 learning modules, each answering to specific learning
goals. Learning modules were organized in several lessons. Lessons were
supported by text, multimedia, clinical virtual simulator and references.
Texts supporting each lesson were differentiated by briefing focus only
on the core/hot topics of the state of the art, thereby maximizing time
and optimizing learning and translational potential for clinical practice.
The multimedia contents focused on the major goals and topics of the
training programme with an average duration of 5.06 min each. Overall,
the Ecare-COPD MOOC is supported by 80 lessons and 106 multimedia
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contents. In each module, the user had access to a formative assessment
with automatic feedback and guidance.

One of the most striking innovations of this MOOC is the gamifica-
tion component available through an embedded clinical virtual simu-
lator (CVS) (Body Interact®). This MOOC provided eight clinical virtual
scenarios to enhance nurses’ clinical decision-making. The use of CVS
allows the user to practice competencies developed over the MOOC, and
the scenarios availability are progressive and dynamic throughout the
learning experience.

Despite these constraints, namely the clinical challenges posed by
NCDs, the need of nurses to keep up-to-date and the available ICT
technologies, little is known about students and nurses easiness, use-
fulness and intention to use a MOOC as an educational resource.

2. Method

We carried out an exploratory, descriptive, transversal study to
evaluate each course in terms of easiness, usefulness and intention to use
the MOOC in undergraduate education and lifelong learning.

The sample was composed by three groups: second-year students of
the undergraduate nursing degree course enrolled in a Nursing School in
northern Portugal (N = 128); Portuguese Registered Nurses with expe-
rience and expertise in providing care to COPD patients (N = 15) and,
highly skilled Portuguese Rehabilitation Specialist Nurses in COPD
management (N = 18).

The courses were available in the MOOC hosting platform supported
by the Portuguese National Agency for Science and Technology.

For data collection, a questionnaire was applied based on the Davis
Technology Acceptance Model (Davis, 1989; Venkatesh and Davis,
1996) and the determinants of the ease-of-use perception of Venkatesh
(2000). The Technology Acceptance Model is a theoretical model for the
evaluation and use of information systems, which tests the under-
standing of consumer acceptance regarding the use of information
technologies. In the questionnaire (Table 1) the three main variables of
this model (ease, usefulness and intention to use) were used.

The questionnaire consisted of two sections. The first section
included a brief sociodemographic characterization and the second
section was composed of 12 questions (Table 1). Answers were rated on
a five-point Likert scale (1-worst possible opinion, 5-best possible
opinion). The validity of the content of the questionnaire was ensured by
the research team, grounded on the experience and scientific publica-
tions using this methodology (Padilha et al., 2012, 2018).

The data were retrieved from the e-learning platform using its tools
and processed to get a data set that could be analysed.

2.1. Ethical considerations

Authorization from the Ethics Committee of the applicant institution

Table 1

Questionnaire items.
Item 1 Concerning the course E-care COPD, how do you rate the ease of use
Item 2 Concerning the course E-care COPD, how do you rate its usefulness for

your training

Item 3 What is your intention to use this type of course in the future
Item 4 What is the relevance of this course to your learning/training
Item 5 This course was a facilitator to your learning
Item 6 Do you consider this course as a valuable contribution to your learning/
training
Item 7 How do you rate the quality of the course
Item 8 How do you rate the adequacy of the course to learning/training needs
Item 9 How do you rate your learning/training
Item What is your overall evaluation of the course
10
Item Do you consider this course as a differentiating contribution to the training
11 of students/nurses
Item Would you recommend this course to another nurse/specialist nurse
12
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to complete this study was obtained (Ref.2019/1116).
2.2. Data analysis

First, the three groups were compared regarding age using a Kruskal-
Wallis test and the €2 effect measure was computed.

The content validity was guaranteed by the research team. After the
data collection process, the second part of the questionnaire was sub-
mitted to evaluation on reliability through the analysis of the internal
consistency using exploratory factorial analysis, Cronbach’s Alpha and
McDonald’s Omega. The analysis was performed using jamovi v.1.0
(2019) and IBM SPSS Statistics (v.25). Results were considered signifi-
cant for p < .05.

3. Results

The overall sample was comprised of 93 participants with a mean age
of 25.69 years (SD =+ 9.53), of which 83.9% (n = 78) were female. From
the total participants, 65.6% (n = 61) were nursing students, 15.1% (n =
14) were Portuguese nurses and 19.4% (n = 18) were Portuguese
specialist rehabilitation nurses. In this study, a dropout rate of 25% was
observed.

A Kruskal-Wallis test (Fig. 1) was performed to compare the age
medians of the three groups. Results were significant and 69.7% of
variation in this factor is explained by the grouping variable (y*(2, n =
93) = 64.1, p < .001, e2 = 0.697). Using the Dwass-Steel-Critchlow-
Fligner pairwise comparisons test, significant differences were found
between nursing students and the other two groups (nurses, p < .001
and rehabilitation nurses, p < .001). No significant differences were
found between nurses and rehabilitation nurses groups (p = .091).

Table 2 displays the descriptive statistics for the 12 items regarding
central tendency, dispersion and distribution shape measures. Except for
item 8, all the other variables presented acceptable values for skewness
and kurtosis (absolute values within the limits 3 and 8, respectively)
proposed by Kline (1998).

3.1. Exploratory Factor Analysis

Considering this descriptive statistics results we decided not to
include the item 8 in the Exploratory Factor Analysis (EFA). Items were
significantly correlated (according to Bartlett’s Test of Sphericity: )2

(55) = 349, p < .001) and presented good sampling adequacy (based on
Kaiser-Meyer-Olkin measure = 0.1; Sharma, 1995). Next, we performed
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an EFA using the Principal Axis Factoring Method to detect latent var-
iables. The number of dimensions was decided based on the Kaiser
method (eigenvalues higher than 1), Parallel Analysis and the scree plot.
The two dimensions retained 53.7% of all items variance. Results were
satisfactory for the two obtained components (Table 3).

The two dimensions presented average scores near the maximum
scale value, the dimension 1 (F1) - Easiness and global quality of the
course (M = 4.70, SD = 0.314) and dimension 2 (F2) - Usefulness and
intention to use in the future this type of course (M = 4.73, SD =0.346).
The obtained dimensions were significantly and positively correlated [r
(93) = 0.569, p < .001].

Another MANOVA was performed to determine the existence of
significant differences between two different groups (nursing students
vs. nurses) regarding the twelve items, independently of their latent
structure. Results also showed no significant differences between the
two groups [Pillai’s Trace = 0.199, F(12,80) = 1.657, p = .093, IN2p =
0.199].

A Kruskal-Wallis test (Fig. 2) was performed to compare the three
groups (nursing students: n = 61; Nurses: n = 14; and Rehabilitation
nurses: n = 18) regarding dimension 1 (F1) and dimension 2 (F2). Re-
sults were significant for dimension 1 (X2(2, n=93) =8.43,p = .015, 2
= 0.092) and non-significant for dimension 2 (X2(2, n=93)=3.04,p =
.219, €2 = 0.033). Using the Dwass-Steel-Critchlow-Fligner pairwise
comparisons test for dimension 1, significant differences were found
between Rehabilitation nurses and the other two groups (nursing stu-
dents, p = .009 and Nurses, p = .010). No significant differences were
observed between the Nursing students and the nurses’ groups (p =
.484).

4. Discussion

This study shows that independently of age, nurses consider MOOCs
useful for education and lifelong learning, expressing usefulness and
intention to use this educational strategy in the future. Regarding the
easiness of use and global quality of the MOOC, specialized nurses, who
are older and with expertise in this field, scored higher than nurses and
students. These data show that the MOOC is not only directed to younger
generations but most importantly are highly beneficial to those who
need access to education and lifelong learning as a way to keep up-to-
date.

The Ecare-COPD MOOC development was based on constructivist
theories envisioning the active role of the user in the learning process
with a self-paced strategy, providing an entire set of contents since the

i

Nursing Students

Nurses

Specialist Rehabilitation Nurses

Group

Fig. 1. A Kruskal-Wallis test to compare the three groups’ age medians.
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Table 2

Descriptive statistics for the 12 items.
Items Minimum Maximum Range Mean Median Std deviation Skewness Kurtosis
Item 1 3 5 2 4.67 5.00 0.496 —0.989 —0.382
Item 2 3 5 2 4.80 5.00 0.431 —1.898 2.712
Item 3 3 5 2 4.63 5.00 0.527 -1.017 —0.063
Item 4 3 5 2 4.72 5.00 0.475 —1.306 0.474
Item 5 4 5 1 4.72 5.00 0.451 —0.999 —1.025
Item 6 3 5 2 4.77 5.00 0.445 -1.704 1.885
Item 7 3 5 2 4.66 5.00 0.500 —0.932 —0.510
Item 8 1 5 4 4.59 5.00 0.663 —2.286 8.334
Item 9 3 5 2 4.43 4.00 0.540 —0.140 -1.121
Item 10 4 5 1 4.67 5.00 0.474 -0.719 —1.516
Item 11 4 5 1 4.85 5.00 0.360 —1.987 1.989
Item 12 4 5 1 4.90 5.00 0.297 —2.773 5.812

Table 3 elements with the embedded clinical virtual simulator aiming to develop
able

Exploratory Factor Analysis (communalities and factor loadings) and reliability
scores.

Communalities Factors
Initial ~ Extraction F1 F2
Item 12 0.510 0.459 0.714
Item 10 0.478 0.560 0.707
Item 11 0.505 0.511 0.704
Item 7 0.388 0.392 0.660
Item 9 0.345 0.366 0.533
Item 1 0.262 0.214 0.426
Item 4 0.515 0.615 —0.875
Item 6 0.506 0.607 —0.706
Item 5 0.440 0.371 —0.546
Item 2 0.459 0.436 —0.533
Item 3 0.324 0.338 —0.362
Cronbach’s Alpha (and McDonald’s 0.785 (0.805)  0.794 (0.801)
Omega)

beginning of the course and guidance in the assessment tasks. To support
the user’s experience we made available the highest quality information
based on guidelines and experience of clinical field specialists. This is in
line with Hew et al. (2020) identifying course assessment, instructor,
and content as the key to users’ satisfaction. The use of gamification

clinical decision-making in nursing enhances interactivity, enjoyability,
playfulness and advancement of individual clinical decision skills along
the MOOC.

The ECare-COPD MOOC used strategies targeted at enhancing active
learning in which the educator was simultaneously a promoter and a
facilitator of the learning process, helping nurses to learn from the
synthesis of the state of the art and from contextualized environments
directed to meet personal expectations. In this MOOC we used text with
the synthesis of the state of the art and videos that lasted on average
5.06 min, all in line with the recommendations of Guo et al. (2014). The
use of multimedia contents with the synthesis of the state of the art and
the experts’ vision contributes to the perception of the usefulness of the
MOOC as stated by Chan et al. (2019).

The use of MOOCs developed by clinical and academic knowledge
specialists to guarantee quality information, with the support of tech-
nology partners in multimedia contents production, platforms devel-
opment and clinical virtual simulation, allowed to support the creation
of gamified learning environments directed to enhance enjoyability,
playfulness, and placing the user as an active role-player, are the key
elements to make available successful MOOCs.

To enhance users’ intrinsic motivation, this MOOC assembles the key
elements stated by Aparicio et al. (2019) creating a MOOC that is useful,

[ ]
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Fig. 2. Kruskal-Wallis test comparing three groups (nursing students: n = 61; nurses: n = 14; and rehabilitation nurses: n = 18) regarding dimension 1 and

dimension 2.
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understandable, well-structured, easy to navigate, and supported by
nurses clinical needs. Reinforced by key instructional design strategies
as short duration, grades attribution, and availability of certificates or
badges (Khalil and Ebner, 2017). This ECare-COPD MOOC showed a
dropout rate (25%) lower than reported in other studies (Aydin, 2018;
Jordan, 2014).

The use of MOOCs opens a new opportunity to bring education to
nurses instead of taking nurses to schools, a circumstance that allows
overcoming some of the major constraints that nurses are constantly
faced with, namely keeping up-to-date in nursing and medical ad-
vancements. The availability of this new educational strategy is aligned
with UN sustainable development goals three, four and nine; and with
the WHO recommendations on digital interventions for health system
strengthening (WHO, 2019c).

This study also shows that the use of ICT and digital platforms in
nursing education open a new era in lifelong learning, bringing nurses
closer to education and contributing to the safety and quality of
healthcare delivered by these professionals.

Nursing tertiary education institutions based on this experience can
use MOOCs as a pedagogical strategy meeting the expectations of
younger generations of students, as well as the current nurses lifelong
learning demands.

5. Conclusion

The ECare-COPD MOOC demonstrates its alignment with one of the
biggest societal challenges faced by nurses: the increasing COPD prev-
alence and some of the major constraints of nurses to enrol in lifelong
learning.

The development of this MOOC supported by clinical and academic
specialist nurses and technological partners revealed to be a key factor to
meet the most prominent educational demands of the nursing discipline
and profession.

ECare-COPD showed usefulness and nurses’ intention to use this
educational strategy in future and high average rates of perceived
easiness and global quality.

The MOOCs development opens a new era of opportunities for
nursing education and to lifelong learning in nursing, enhancing safety
and quality of the healthcare services in supporting patients to achieve a
better quality of life.
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