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ABSTRACT
Introduction  Empowering people living with 
multimorbidity (multiple chronic conditions) to gain greater 
confidence in managing their health can enhance their 
quality of life. Education focused on self-management is a 
key tool for fostering patient empowerment and is mostly 
provided on an individual basis. Virtual communities of 
practice (VCoP) present a unique opportunity for online 
education in chronic condition self-management within 
a social context. This research aims to evaluate the 
effectiveness/cost-effectiveness of individualised, online 
self-management education compared with VCoP among 
middle-aged individuals living with multiple chronic 
conditions.
Methods and analysis  People aged 30–60, living with 
≥2 chronic conditions and receiving care in primary 
care (PC) centres and outpatient hospital-based clinics 
in Madrid and Canary Islands will enrol in an 18-month 
parallel-design, blinded (intervention assessment and 
data analysts), pragmatic (adhering to the intention-to-
treat principle), individually randomised trial. The trial will 
compare two 12-month web-based educational offers of 
identical content; one delivered individually (control) and 
the other with online social interaction (VCoP, intervention). 
Using repeated measures mixed linear models, with the 
patient as random effect and allocation groups and time 
per group as fixed effects, we will estimate between-arm 
differences in the change in Patient Activation Measure 
from baseline to 12 months (primary endpoint), including 

measurements at 6-month and 18-month follow-up. Other 
outcomes will include measures of depression and anxiety, 
treatment burden, quality of life. In addition to a process 
evaluation of the VCoP, we will conduct an economic 
evaluation estimating the relative cost-effectiveness of the 
VCoP from the perspectives of both the National Health 
System and the Community.
Ethics and dissemination  The trial was approved by 
Clinical Research Ethics Committees of Gregorio Marañón 
University Hospital in Madrid/Nuestra Señora Candelaria 
University Hospital in Santa Cruz de Tenerife. The results 
will be disseminated through workshops, policy briefs, 
peer-reviewed publications and local/international 
conferences.
Trial registration number  NCT06046326.

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Pragmatic, multicentre design enhances the gener-
alisability of the findings.

	⇒ Comprehensive measures, including patient activa-
tion, mental health and quality of life.

	⇒ Longitudinal follow-up over 18 months to assess 
interventions’ sustained effects.

	⇒ Restricted to internet-accessible participants, im-
pacting representativeness.

	⇒ Dependent on participants’ engagement willingness 
in online communities.
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INTRODUCTION
Multimorbidity is defined as the simultaneous presence of 
two or more chronic conditions in the same individual.1 
Multimorbidity is becoming increasingly prevalent glob-
ally.2 While the prevalence of multimorbidity tends to rise 
with age,2 it is worth noting that more than 50% of indi-
viduals living with multiple chronic diseases are under the 
age of 65.3–5

Irrespective of age, individuals with multimorbidity 
tend to have a lower quality of life,6 use more healthcare 
services7 and die younger8 than people living with no or 
one chronic condition. However, how multimorbidity 
affects daily life may differ between middle-aged and 
older people.

It is in the middle age when most chronic diseases 
first manifest. For middle-aged individuals with multi-
morbidity, the challenge lies in juggling the work of 
self-management with professional careers, childcare, 
eldercare and leisure.9 Healthcare research has not 
adequately addressed the consequences of multimor-
bidity, in terms of an individual’s capacity for self-care 
and the significant disruptions to family life, leisure, 
and community and professional commitments.10 11 
Comprehensive, patient-centred strategies to address 
both medical and psychosocial aspects of care are 
urgently needed for middle-aged adults living with 
multimorbidity.12

Empowerment is the process by which individuals gain 
control over managing the conditions of their daily life. 
Empowered individuals take actions to enhance their 
quality of life and possess the necessary knowledge, skills, 
attitudes and self-perception to adapt their behaviour and 
collaborate with others when required to achieve optimal 
well-being.13 There is a need for effective interventions 
that promote empowerment, self-confidence, self-esteem 
and the ability to cope with the profound implications of 
multiple chronic diseases.

According to Wenger,14 a community of practice 
(CoP) is a group of individuals engaged in a common 
activity who develop a shared identity, deepen their 
knowledge and expand their experiences in a particular 
field through ongoing interactions that strengthen their 
relationships. A group of people sharing the common 
condition of multimorbidity may benefit from an inter-
vention where they can interact, exchange knowledge, 
resources, information, and receive mutual and profes-
sional support.

Virtual communities of practice (VCoP) offer wide-
spread access to information and opportunities for inter-
action among people facing similar situations, which is 
particularly valuable for individuals with chronic condi-
tions. Unlike passive educational strategies, key benefits 
of VCoPs encompass receiving and providing informa-
tion, offering social support, boosting patient optimism, 
improving coping skills, brightening mood, reducing 
anxiety and managing stress more effectively.15 16

METHODS AND ANALYSIS
Aim
The main objective of this study is to assess the effective-
ness and cost-effectiveness of two online self-management 
programmes for chronic diseases. The first is delivered 
through a VCoP, fostering a community-based approach 
(intervention) while the second is provided on an indi-
vidual basis (control). Other secondary objectives will be 
taken into account.

Trial design
We will conduct an 18-month, pragmatic, multicentre, 
parallel, randomised controlled trial. See online supple-
mental additional file 1 for Standard Protocol Items: 
Recommendations for Interventional Trials (SPIRIT) 
checklist.

Study setting
Both groups will receive the intervention online as an 
add-on to their usual care at PC practices and outpatient 
hospital-based clinics in Madrid and the Canary Islands, 
Spain.

Eligibility criteria and study population
Patients aged 30–60 and diagnosed with two or more 
chronic conditions will be identified by their healthcare 
providers (HCPs) (PC and hospital physicians and nurses) 
and proposed to be screened by the research team for the 
following eligibility criteria:

Inclusion criteria
1.	 Age 30–60 years.
2.	 Documentation of at least two chronic diseases in the 

electronic medical record at the time of inclusion.
3.	 Access to the internet at home or via a smartphone.
4.	 Ability to meet the study requirements (eg, digital liter-

acy questionnaire (online supplemental additional file 
2 shows this in more details)).

5.	 Signed, written, informed consent.

Exclusion criteria
1.	 Institutionalised individuals.
2.	 Receiving palliative care.
3.	 Telephone/email contact information missing from 

clinic databases.

Recruitment and implementation strategies for HCPs in 
Madrid and Canary Islands
Recruitment process
HCPs from Madrid and the Canary Islands will be invited 
to participate in recruiting subjects for the study. To facil-
itate this process, the research team will conduct informa-
tive sessions with HCPs, including nurses and physicians 
from outpatient clinics and PC centres. These sessions 
will focus on detailing the project’s objectives, outlining 
specific recruitment guidelines and describing the respon-
sibilities involved. Interested HCPs will then approach 
eligible patients, based on predefined inclusion criteria, 
to introduce them to the study’s aims and requirements.

https://dx.doi.org/10.1136/bmjopen-2024-084937
https://dx.doi.org/10.1136/bmjopen-2024-084937
https://dx.doi.org/10.1136/bmjopen-2024-084937
https://dx.doi.org/10.1136/bmjopen-2024-084937
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Patient engagement and information dissemination
Patients expressing interest in the study will be contacted 
by a member of the research team. This step involves 
providing comprehensive information about the study, 
addressing any queries and assessing the patients’ famil-
iarity with computer and internet usage. Following this, 
patients will gain access to a specialised web platform, 
designed exclusively for this project. This platform houses 
the informed consent document, which participants are 
required to understand and sign before proceeding. 
Subsequently, participants will complete baseline ques-
tionnaires, after which they will receive a 1-year access to 
their assigned implementation strategy. For data manage-
ment, the patient ID will be anonymised. The study’s flow 
chart can be found in figure 1.

Implementation strategies overview
To define the interventions, we used the taxonomy of self-
management interventions for chronic diseases devel-
oped by Orrego et al17

1.	 Intervention group—‘e-mpoderaT’ Platform:

	– Platform features: A gamified virtual community of 
practice (VCoP), hosted on a Web 2.0 platform, will 
encourage the sharing of experiences and knowl-
edge through collective learning.16 The platform 
will provide diverse educational and interactive con-
tent, including forums, readings, resources, videos, 
games and virtual sessions, all aimed at enhancing 
self-care and promoting knowledge exchange.

	– Customisation and support: Tailored to address the 
unique needs of people with multimorbidity, this in-
tervention will be cocreated with patients and HCPs, 
leading to the development of a ‘Patient Journey 
Map’. A healthcare professional experienced in fa-
cilitating patient groups will moderate the VCoP, 
ensuring active engagement, addressing queries 
and fostering communication with a multidiscipli-
nary team of experts, including general practition-
ers, cardiologists, psychologists and nutritionists.

	– Educational focus: The content emphasises patient 
empowerment dimensions such as health compe-

Figure 1  Implementation strategies flow chart. RCT, randomised controlled trial; VCoP, virtual community of practice.
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tence, behavioural change, symptom monitoring 
and shared decision-making, aligning with Europe-
an guidelines for managing chronic diseases.16

2.	 Control group—standard care with educational access:
	– Usual care and educational resources: Participants 

in the control group will continue receiving stand-
ard care in line with local guidelines. Additionally, 
they will have access to a self-administered platform 
featuring the same educational content as the VCoP, 
minus the interactive and engagement components.

Table 1 summarizes the implementation strategy.
Control

Description of materials and outcome measures
Primary outcome
The primary outcome will be the level of patient activa-
tion, assessed using the Patient Activation Measure (PAM) 
questionnaire.18 19 Higher levels of patient activation, as 
measured by the PAM, are linked to greater patient satis-
faction, better quality of life, and enhanced physical and 
mental functional status.18 This questionnaire consists 
of 13 items that evaluate knowledge, skills and confi-
dence for self-care in patients with chronic conditions. 
Responses are measured on a Likert 1–4-point scale, 
resulting in a total score ranging from 0 to 100, with 100 

Table 1  Implementation strategy

Intervention components
Intervention group
‘Virtual community of practice’

Active control
‘Self-administered education’

Provisioning and support methods Provision of information
Skills training
Emotional support
Proposal of objectives and action plans
Training in self-monitoring of symptoms 
and monitoring of healthy behaviours
Using reminders
Social support by peers and 
professionals (key to the intervention)

Provision of information
Using reminders

Type of encounters Support sessions Self-administered intervention

Support modality Remote (web based) Remote (web based)

Type of platform Web platform compatible with mobile 
devices

Web platform compatible with mobile 
devices

Type of communication Synchronous (webinar-type activities, 
virtual meetings) and asynchronous 
(web)

Asynchronous (web)

Recipients In a group Individual

Type of providers interacting with 
patients

Professionals in primary and specialised 
care medicine, nursing, psychology.

There is no interaction with patients.

Setting Primary care patients Primary care patients

Content topics (examples) Healthy life habits
Clinical management of pathologies 
(symptom management, pathology 
adherence)
Emotional and stress management
Social management (job compatibility, 
social roles)

Healthy life habits
Clinical management of pathologies 
(symptom management, pathology 
adherence)
Emotional and stress management
Social management (job compatibility, social 
roles)

Outcomes measured Activation, anxiety and depression, 
disease burden, quality of life, resource 
use

Activation, anxiety and depression, disease 
burden, quality of life, resource use

Type of patients Middle-aged people with multimorbidity Middle-aged people with multimorbidity

Content development Codesigned. A multidisciplinary group 
of professionals prepares and reviews 
the contents. New contents according 
to the dynamics of participation and the 
needs of the group that participates in 
the community

Co-designed. A multidisciplinary group of 
professionals prepares and reviews the 
contents.

Source: Based on the Template for intervention Description and Replication (TIDieR) guide (https://doi.org/10.1136/bmj.g1687) and Taxonomy 
of self‐management interventions for chronic conditions.16

https://doi.org/10.1136/bmj.g1687
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indicating the highest level of patient activation. The 
Spanish-translated version has been validated in patients 
with chronic diseases and exhibits good validity and reli-
ability properties.20 The e-mpoderaT research team has 
previously employed this questionnaire in their studies 
(e-mpodera21 and e-mpodera222).

Secondary outcomes
	► Depression: The Patient Health Questionnaire-923 

will be used to detect depression, characterise its 
severity24 and support follow-up.25 Validated in 
Spanish,26 it consists of nine items that assess the pres-
ence of depressive symptoms in the last 2 weeks. Each 
item has a severity index: 0=‘never’, 1=‘some days’, 
2=‘more than half the days’ and 3=‘almost every day’. 
A score between 0 and 4 indicates no depressive symp-
toms, 5–9 mild depressive symptoms, 10–14 moderate 
depressive symptoms, 15–19 moderately severe depres-
sive symptoms and 20–27 severe depressive symptoms.

	► Anxiety: The self-administered Hospital Anxiety and 
Depression Scale subscale27 is a seven-item question-
naire, validated in Spanish and used in PC.28–30 Items 
are scored from 0 to 3, with a score of 8 indicating 
possible and >10 probable anxiety with good speci-
ficity and predictive value.31

	► Mutimorbidity Treatment Burden (MTB): Based on 
the self-administered Treatment Burden Question-
naire.32 A 10-item version was validated in PC in the 
UK in patients with multimorbidity.33 It uses a Likert 
scale that ranges from 0 (not difficult/does not apply) 
to 4 (extremely difficult) to assess the burden related 
to taking medication, self-care, medical appointments 
and the need for organisation. We will translate and 
adapt the MTB Questionnaire using the forward and 
back-translation procedure.

	► Health-related quality of life: We will assess this 
construct using the self-administered EuroQol-
5Dimension-5Level (EQ-5D-5L)34 validated in Spanish 
and used in PC.35 It enables the calculation of quality-
adjusted life-years (QALYs). The EQ-5D-5L descriptive 
system comprises five dimensions (mobility, personal 
care, daily activities, pain/discomfort and anxiety/
depression).

Explanatory and adjustment variables
	► Sociodemographic: Age (years), gender, nationality, 

whether they live in Madrid or Canarias, marital 
status (married/partner, single, separated, divorced, 
widowed), the number of living children, whether they 
have caregiving duties for parents (yes/no), educa-
tional level (incomplete primary studies, complete 
primary studies, secondary education, university 
studies or equivalent) and current occupation (ie, 
unemployed, employed, self-employed, sick leave and 
another situation).

	► Morbidity: Number and description of concomitant 
chronic diseases. This information will be collected 
by collaborating professionals coinciding with the 

baseline evaluation of each patient. An additional file 
of the O’Halloran list shows this in more detail (see 
online supplemental additional file 3).36

	► Treatment: We will record the quantity and details 
of medications prescribed for long term (ie, at least 
3 months), continuous use for each patient. This infor-
mation will be meticulously collected by our team of 
collaborating HCPs at the time of each patient’s base-
line assessment, ensuring accurate and comprehen-
sive medication data.

	► Use of resources: PC visits, visits to the emergency 
department, visits to specialists, the number of hospi-
talisations, lengths of stay.

	► Loss of productivity: Self-administered questionnaire 
about work absences related to the illness.

	► Use of VCoP: VCoP use data will be collected through 
the platform database.

	► Unintended consequences of the interventions will be 
monitored along the duration of the study.37

All the outcome measures will be collected online from 
a patient self-reported questionnaire that the research 
team will elaborate. VCoP use data will be collected 
through the platform database.

See table 2 for more details.

Timeline
The primary outcome of our study (PAM) will be eval-
uated over a period of 12 months, starting from base-
line. To ensure a thorough understanding of the PAM’s 
progression, we will also conduct additional assessments 
at 6 and 18 months. Secondary outcome measures will be 
collected before the start of the VCoP intervention and at 
6, 12 and 18 months. This information is shown in more 
details in figure 2.

Data monitoring
The data will be monitored by the research team 
throughout the research process. Special attention will be 
paid to their quality and their correct collection. Primary 
analyses will be conducted following completion of the 6, 
12 and 18 months assessment questionnaires.

Randomisation and blinding
The STATA V.17.0 software will generate a random 
sequence used by an investigator to allocate participants 
to different platform groups and notify them via email 
after they have been provided written consent. The inter-
vention allocation will be blinded to participants, clini-
cians and data analysts.

Statistical analysis
Sociodemographic and clinical baseline variables of 
both groups will be analysed by descriptive methods 
according to the type of variable (mean (SD), median 
(range), n (%)). The VCoP effect on the primary and 
secondary outcomes will be examined by means of 
repeated measures mixed linear models, with the inter-
vention, time point (0, 6, 12 and 18 months) and their 
interaction as fixed effects (along with other potential 

https://dx.doi.org/10.1136/bmjopen-2024-084937
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covariates), random intercepts for patients and clini-
cians, and unstructured covariance to account for within-
subject correlations. We will also analyse the three-way 
interaction intervention×time×centre since usual care 
could vary between centres, leading to differential inter-
vention effects. We expect to recruit enough clinicians 
to allow their inclusion in the model as a random inter-
cept, but we will perform a sensitivity analysis as well 
as excluding this component. Between-group differ-
ences at each time point will be compared by means 
of Wald’s χ2 test. We will perform the analyses on an 
intention-to-treat basis (a sensitivity analysis on the per-
protocol population will also be performed). Multiple 
imputations will be used for missing data, if applicable 

(Markov Chain Monte Carlo multivariate imputation 
algorithm, with 10 imputations per variable). Analyses 
will be carried out with the statistical software R V.4.0.2 
(http://www.R-project.org/).

We will conduct a cost-effectiveness analysis of the VCoP 
over 18 months, comparing it to standard care with educa-
tional access for middle-aged patients with multimor-
bidity. This analysis will include both direct healthcare 
costs and indirect costs like productivity losses. Costs for 
each patient will be calculated using healthcare resources 
and the indirect costs will be assessed based on produc-
tivity impacts. The study will also include the initial costs 
of developing and implementing the VCoP, and any costs 
incurred during the follow-up period.

Table 2  Trial outcomes

Variables Name Type of variable Measures

Primary Patient Activation Measure Ordinal qualitative Likert scale: 0–100, where 
100 indicates highest level of 
activation

Secondary Patient Health Questionnaire Ordinal qualitative Likert scale: Depression 
intervals: 0–4, 5–9, 10–14, 
15–19, 20–27

Hospital Anxiety and Depression Scale: 
Subscale of Anxiety

Ordinal qualitative Likert scale: Scored each 
item 0–3. ≥8 indicates 
possible cases

Treatment Burden Questionnaire Ordinal qualitative Likert scale: 0–20, where 20 
indicates significant problem

Health Related Quality of Life Ordinal qualitative Likert scale: never-very often

Sociodemographic Age Discrete quantitative years

Sex (gender) Categorical qualitative 4 categories: 1-male, 2- 
female, 3-other, 4-refused to 
answer

Nationality Nominal Open question

Autonomous community of residence Categorical qualitative 2 categories: 1-Madrid, 
2-Canary Islands

Marital status Categorical qualitative 5 categories: 1-married/
partner, 2-single, 
3-separated, 4-divorced, 
5-widowed

Have children Dichotomous qualitative Yes/no

Number of children Discrete Open question (number/
units)

Caring parents Dichotomous qualitative Yes/no

Educational level Categorical qualitative 4 categories: 1-incomplete 
primary studies, 2-complete 
primary studies, 3-secondary 
education, 4-university 
studies or equivalent

Current occupation Nominal Open question

Multimorbidity Number and description of concomitant 
chronic diseases

Discrete/nominal O’Halloran list

Treatment Number and description of chronic 
treatments

Discrete/nominal Open question (number 
of treatments in electronic 
medical record)

http://www.R-project.org/
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The primary measure will be the cost per QALY gained. 
We will derive QALY estimates from the EQ-5D-5L ques-
tionnaire completed by patients at the study’s start and 
each follow-up. The results will be presented as the incre-
mental cost-effectiveness ratio (ICER), which compares 
cost and health outcomes differences between the VCoP 
and standard care. We will use robust statistical methods 
to ensure reliable ICER estimates and conduct sensitivity 
analyses to evaluate the effects of various factors on the 
results. The analysis will help determine whether the 
VCoP is a cost-effective option within our health system.

Sample size
To detect a mean difference of 4 points (SD=10) in the 
PAM between the intervention and control groups, with 
individual randomisation, 100 patients per group are 
required. This threshold of 4 points (SD=10) was selected 
to capture clinically meaningful changes in patient activa-
tion.18 For this calculation, an alpha error of 0.05 and a 
power of 80% are assumed. This size is increased by the 
estimate of 20% loss, making a total of 240 patients.

Patient and public involvement
This protocol was developed without patient or public 
involvement. A group of middle-aged patients with multi-
morbidity will actively participate in a content-design 

previous stage using a cocreation methodology with 
virtual activities.

Ethics and dissemination
Informed consent (online supplemental file 4) will 
be obtained from each participant before randomisa-
tion. The project has been approved by the local Ethics 
Committees of each participating Autonomous Commu-
nity: Clinical Research Ethics Committee of Gregorio 
Marañón University Hospital in Madrid (PI22/01124) 
and Nuestra Señora de Candelaria University Hospital 
in Santa Cruz de Tenerife (CHUNSC_2023_06) (online 
supplemental files 5 and 6). Patients will be personally 
informed by their physicians or nurses about the study 
and the possibility to participate during a programmed 
consultation. They will receive written information of 
the proposed research project, regarding its aims, the 
duration of their involvement, the expected benefits 
for them and the procedures involved in the participa-
tion. Recruiters will emphasise that enrolment in the 
study is voluntary, that participants can withdraw at any 
moment of the project, and that any decision they take 
in this respect will have no bearing on the medical care 
received. Once patients have signed the written informed 
consent, a researcher from the ‘e-mpoderaT’ team will 

Figure 2  Schedule of enrolment, interventions and assessments. *The eligibility screen and informed consent of the co-
creation phase are like the RCT phase. EQ-5D-5L, EuroQol 5 Dimension 5 Level; HADS, Hospital Anxiety and Depression Scale; 
PAM, Patient Activation Measure; PHQ -9, Patient Health Questionnaire; SPIRIT, Standard Protocol Items: Recommendations 
for Interventional Trials; TBQ, Treatment Burden Questionnaire; VCoP, Virtual Community of Practice. RCT, randomised 
controlled trial.

https://dx.doi.org/10.1136/bmjopen-2024-084937
https://dx.doi.org/10.1136/bmjopen-2024-084937
https://dx.doi.org/10.1136/bmjopen-2024-084937
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contact them via phone and/or email to provide further 
information along with the necessary data (username and 
password) to login into the online platform. Additionally, 
recruiters will highlight that information generated by 
the study will be published, but no identification details 
will be divulged. Patients and healthcare professionals 
will be informed of whom to contact in case of any query, 
and research staff will be available to answer questions. 
We will prepare presentations to disseminate the study 
findings to healthcare stakeholders and patients, and at 
relevant national and international conferences. We aim 
to publish the results of the trial in peer-reviewed journals 
and try to grant public access to the full manuscripts.

Trial status
The recruitment of patients in each region will start in 
January–February 2024. The estimated end date of the 
recruitment for this study is June 2024. This information 
is shown in more detail in figure 3.
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