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Background
Population aging has been increasing in recent decades.
The population aged 65 and over has doubled through
the Organisation for Economic Co-operation and Devel-
opment (OECD) countries [1]. The assessment is that it
will continue to rise, with considerable impacts on the
demographic evolution [2]. By 2030, the number of older
people needing care worldwide will increase by 100 mil-
lion [1]. We live on average ten years longer than our par-
ents’ generation and almost two decades longer than our
grandparents do [3].

Aging causes older adults to live with potential frailty
alongside chronic illnesses, affecting their quality of
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life throughout their lives and [2] becoming the leading
cause of morbidity and mortality [4]. Chronic condi-
tions combine genetic, physiological, environmental and
behavioural factors. The main types are cardiovascular,
oncological, and chronic respiratory diseases and diabe-
tes [1, 5], which represent a significant disability burden
among the general population [1]. They are a growing
pandemic worldwide and a public health problem chal-
lenging social and economic development [2].

Case management and multimorbidity

Demographic changes are the main drivers for transi-
tion processes in healthcare [6], for example care mod-
els such as CM. Health systems are overwhelmed and
still unequipped to support people managing multiple
chronic diseases [7]. The current system is fragmented,
with insufficient communication and collaboration [3]
requiring a patient-centred integrated approach that is
effectively coordinated with the health system, social ser-
vices, and families and communities [8]. The transition
from hospital care (HC) to primary health care (PHC)
should use effective care models promoting better coor-
dinated information flow between providers [9].

CM is an integrated care model with a dynamic and
collaborative approach that establishes a better link
between HC and PHC. CM assesses needs and organ-
ises care with individualised care plans, which include
patients and family [10, 11].

A care model adapted to patients’ needs with chronic
diseases, bringing greater coordination to healthcare
areas [12] and greater patient and professional satisfac-
tion, with clinical and functional gains [10]. The case
manager, a PHC doctor or a nurse, is responsible for the
monitoring plan, management of episodes and system
interactions [2]. CM is currently a mainstay of mod-
els used in PHC for people with multimorbidity [7].
Promotes shorter hospital stays, recovery is assisted
remotely, and the decision process is shared between
healthcare professionals and patients [2].

CM involves important areas of public health, such as
population ageing, accessibility to services, health lit-
eracy and patient empowerment. From the perspective
of the Sustainable Development Goals, goal 3—Quality
Health—more specifically, goal 3.8— “Promoting access
to quality essential health services”—is the most aligned
with this care model and digital health [13].

Case management and digital health

There are several definitions for digital health technology.
Nevertheless, the driving principle is remote health sup-
port to overcome geographical barriers. This approach
is expected to advance the health of individuals and
communities, from disease prevention to diagnosis and
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treatment, contributing to health education, data analysis
and research [14].

Technology has enabled the proactive identification
of those most at risk and the creation of digital engage-
ment platforms, empowering self-care and support in
managing chronic illness [3]. Information and communi-
cation technologies (ICT) can help defragment services,
improve information systems, and encourage the remote
monitoring of patients [4, 15].

Different telehealth technologies such as telephones,
text messages, e-mail contacts on tablets and/or comput-
ers, and eHealth mobile applications, could be applied
[2], allowing the engagement of health information in
monitoring the population’s health [16].

A digital interoperable information infrastructure
should include all care settings accessible to healthcare
providers, integrating PHC, HC and long-term care for
an effective and dynamic organisation, as perceived in the
CM model. This avoids duplication of efforts [3] and fur-
ther visits to the hospital [2], reducing healthcare costs.

The importance of these tools in CM was highlighted
in public health emergencies as a care strategy, e.g., the
SARS-COV2 pandemic, to avoid disruptions in care,
which is crucial for remote care [10].

The World Health Assembly Resolution on Digi-
tal Health recognised the value of digital technologies
in contributing to universal health coverage [14]. Also
advised countries and stakeholders to direct efforts
towards a consistent eHealth vision aligned with each
country’s health priorities and resources and create a
framework for monitoring and evaluating eHealth [8].
The 2030 Agenda for Sustainable Development highlights
that using ICT will make health services and data more
accessible to people, enabling sustainable health systems
and universal health coverage [8].

Nonetheless, transitions to new practices require
changes in behaviour, and it is necessary to add value for
the desired change or action [14]. Professional education
and training, as well as financial, legal, and operational
changes, are needed [16].

There is still little evidence on how to care for individu-
als with chronic diseases [7] and insufficient informa-
tion on CM with the assistance of digital tools [17]. To
understand the complexities of using digital tools in CM,
we should be aware of the motivations, barriers and resis-
tance that can affect their use within CM programs [14].

So, the research question was defined as follows:
“What are the possible facilitators, barriers, and recom-
mendations in implementing a CM program based on
digital tools?” To answer this question, the main objec-
tive was to understand the stakeholders’ perspectives on
implementing a CM program using digital tools. Specific
objectives were underlined, such as understanding the
facilitators and barriers to implementing a CM program
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using digital tools, identifying the recommendations for
referred implementation, and identifying the guidelines
for implementing such a program via digital tools.

Methods

There is an increased need for qualitative research in
public health. It has demonstrated value and usefulness
in developing knowledge [18] and exploring the per-
spectives of key stakeholders, patients, and healthcare
professionals, including case managers and healthcare
administrators [10]. This is difficult to describe through
correlation indices and other statistical equations [18],
thus making the qualitative methodology the most
appropriate for the phenomenon under study.

Defined as a classic Delphi, an eDelphi is performed
completely online. Convenient, time- and cost-saving,
it allows experts to participate regardless of geographic
location or time zone, leading to a faster response time
and ease in data management [19, 20].

Consensus methods, such as the Delphi method,
aim for a general agreement or convergence of opin-
ion around a topic. They are used for problem solving,
idea generation, or establishing potential solutions and
answers to a question [19]. Additionally, it is often used
in complex issues with uncertain, incomplete knowledge
and little evidence [19, 21]. It is conducted in clinical
care, public health, health promotion, and health educa-
tion. A consensus is considered the primary outcome of
the Delphi study [21], in most studies after two rounds
[19, 20]. Consensus definition and operationalisation var-
ies from study to study, depending on the research objec-
tives [19], allowing participants to revise the study’s data
and ascertain which answers and data are valid [22].

Various measures are used to define consensus. Most
research refers to a consensus value, a number or per-
centage representing agreement [19, 21]. According to
previous studies, the percentage of agreement varies
widely, although values between 70% and 80% are usually
adopted and considered rigorous [20].

To achieve the proposed objectives and answer the
research question, a qualitative method with a descrip-
tive study design was used, employing an eDelphi con-
sensus technique. This was the strategy for compiling
data to answer the three key elements of this research:
facilitating factors, barriers and recommendations of a
digital-based CM program.

Concerning the eDelphi method, there are no clear
guidelines regarding the definition of the panel members
or the size of the panel and how many rounds should be
performed [19-21], although this study adapted some
guidelines recently published on Delphi methodology
[23, 24].

The selected population comprised of a purposive
sampling strategy of experts with relevant experience in
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the field of integrated care who engaged in the imple-
mentation of programmes and projects regarding sup-
port for caregivers and case management for patients
with multimorbidity. The experts were selected on the
basis of relevant experience in scientific research and/
or having a practical background (e.g., medicine, nurs-
ing, managerial, or policy making). The eDelphi method
was especially significant in this investigation because the
experts selected were geographically distant across sev-
eral regions of Portugal.

After approval by the Ethics Commission of the NOVA
National School of Public Health of NOVA Lisbon Uni-
versity (case number n° 05/2024), an invitation was sent
to 20 experts via e-mail. Information on the study and the
research team, the collection of data and the Forms sur-
vey link was specified in the previously mentioned email.

The first page of the Forms survey was the informed
consent form, followed by sociodemographic characteri-
sation of the experts and ten open-ended questions for
the first round.

The first round was conducted for a longer period of
time so that there were at least 10 to 12 participants.
Studies refer to an average of 10 to 20 or more partici-
pants for more stable results [19-21].

Personalised follow-ups were available if participants
had any questions throughout the study. Reminders
were sent to nonrespondents after one week during the
rounds, resulting in a total of three reminders. Should
there be no answer, no further contacts were made.

The Delphi survey was conducted in two rounds to
gather expert opinions on the application of digital tools
in case management programs. The first round aimed to
explore the potential, advantages, disadvantages, and key
factors influencing the use of digital, as well as the rec-
ommendations for implementation of these programs.

After analysing the responses from the first round, sev-
eral areas required further exploration, leading to a sec-
ond round. A new e-mail was sent to the participants,
with the second-round information and a Forms survey
link for the three additional questions. Among the 12
participants, nine answered maintaining a representative
balance of the expert types who participated in the first
round. This round focused on more specific issues, such
as digital literacy, interoperability, and essential informa-
tion for structuring the program.

A third round was implemented for the experts to
review the answers and assess consensus. For this phase
it was developed a Forms, with thematic analysis of the
answers from both rounds, using a Likert scale [19, 20,
25]. The aim of the consensus adopted was a percent-
age of at least 70% [19, 21, 25], comprising answers of
strongly agree and agree [19, 25].

The use of central tendency measures, such as
the mean, median and mode, to define consensus is
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recommended [20, 21]. Some authors state that the
mean is unreliable due to the influence of outliers [20],
so for the definition of consensus, only the median and
mode were used to verify whether the 70% objective was
accomplished.

All 12 participants were invited to access and review
the answers in this third round.

The eDelphi was conducted from May 2024 to Septem-
ber 2024. All rounds were completed electronically and
anonymously. The participants had no knowledge of who
the other participants in the Delphi panel were.

The data from the three rounds were stored in an Excel
document, which was used to process the participants’
responses. The content analysis was conducted by adapt-
ing the guidelines of thematic analysis [26, 27]. It was
organised into text segments, which were then grouped
into categories and subcategories. The last phase involved
the verification and interpretation of the data, confront-
ing it with the research objectives and theoretical frame-
work [18, 26, 27].

Results
A total of 12 experts agreed to participate in this study.

Characterisation of the population

Most of the participants were female (n=7). The most
representative age group was 41-50 years (n=7), fol-
lowed by 31-40 years (n=2) and 51-60 years (n=2).
There was one participant from the 61-70 years age
group. Most professionals were nurses (n=7), followed
by health administrators (n=2) and college professors
(n=2). One was a doctor.

The workplaces were diverse; some participants worked
in healthcare centres (n=4), others worked in teaching
institutions (# = 3), and some worked in local health units
in primary care (n=2). The remaining worked in local
health unit in hospital care (z=1), in local health unit
in the administration council (#=1), and central admin-
istration (n=1). All participants were of Portuguese
nationality.

The results are presented on the basis of the number
of participants who mentioned the categories and sub-
categories found in the qualitative data analysis. Some
answers did not have all the information requested, or
the participants gave several options to the question at
hand.

First eDelphi round
The first round was structured with ten questions and
open-ended responses. For the first question, all the par-
ticipants answered affirmatively about the existing poten-
tial for implementing digital tools in a CM program.

The second question referred to which tools can be
used in different phases of CM: referral, monitoring and
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evaluation. In the referral phase, participants (# =3) men-
tioned that existing tools are already available in the pro-
grams/apps used in the health systems, e.g., “S-Clinico’,
SIGA (adaptation) and Exchange. Others have suggested
the use of AI to predict and evaluate the degree of risk
(n=2). One participant recommended the use of online
questionnaires. For the monitorisation phase, the partici-
pants mentioned apps with the possibility of assembling
and aggregating information (n=3), e.g., the business
intelligence (BI) platform, with alerts for a change in the
patient’s health state. There were also comments (n=3)
about scales embedded in the programs, with key ques-
tions and the definition of a number of registries adapted
to each patient. In the evaluation phase, the participants
mentioned online questionnaires and forms to create
health indicators (n=3). Additionally, existing programs
that, with the help of Al, can work on indicators, e.g.,
in result analysis (n=2), were mentioned. On the other
hand, participants mentioned existing tools that can be
used but are not adapted to CM (n=2).

Regarding the tools recommended for communicating
with patients, participants indicated existing tools: the
telephone/cellular phone (#=5), the e-mail (n=4), the
“WhatsApp” and text messages (n=3), and video calls/
videoconference (n =2). The development of communica-
tion apps customised to the care provided and to patients
was also proposed (1 =2). Additionally, it was mentioned
a program with a questionnaire or forms with intui-
tive answers (n =2). Further mentions of telehealth tools
(teleconsultation, telemonitoring) with alerts for swifter
communication (n = 2) were provided.

The next five questions were assembled into a table
(Table 1) to aid in the perception of the answers given by
the participants. The content analysis revealed that the
experts divided some of their perspectives into three ele-
ments: patients, health professionals and health systems/
health institutions. The categories and subcategories
presented have some examples of answers given by the
participants.

For the implementation and operationalisation of a CM
program, considering the training/education necessary
for health professionals, the participants suggested four
areas: education and training in the use of technology
equipment, digital tools and apps (n=8); education in
digital communication strategies (n=4); training in CM
with the use of digital tools (n=2); and data management
(n=2).

For the last question of the first round, guidance nec-
essary to support the implementation of a CM program
using digital tools, we found that the answers were
divided into two elements: health professionals and
health systems/health institutions. They were distributed
accordingly in the following table (Table 2).
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Table 1 Facilitating factors, barriers and recommendations in implementing a CM program using digital health tools

Theme Elements Categories Subcategories
Advan- Patients Accessibility “Easy accessibility to professionals”; “faster response to patient’s Com- “(.. )facilitating com-
tages of (n=7) requests;”“easy accessibility”; munica- munication between
applying Proximity to “Feeling of support and continuous security on the part of users;”  tion professionals and
digital professionals  “close and immediate contact without needless travel time, remote  (1=2) patients”
tools and services monitoring”
inaCM (n=6)
program — iq5ith Intervention ‘I consider it important for monitoring and screening situations for  Interop-  “(...) better support
Professionals (n=9) more immediate intervention”; “support in the organisation and erability  in case management
prioritisation of care” (n=2) by professionals;”
“Greater efficiency
in the transmission
of information be-
tween professionals
involved!
Health Sys- Sustainability  “(...) likely reduction in response time;"“(...) reduction of time and
tem/Health (n=6) costs. It is a sustainable measure;""Maximise human and material
Institutions resources.”
Research (n=2) “(...) collection and processing of information;"(...) with evalu-
ation and continuous improvement with data collection and
processing”
Disadvan-  Patients Digital illiteracy “The difficulty in using technology, digital illiteracy”;“The lack of
tages of (n=5) digital literacy”
applying Data protec- “The risk of compromising privacy”; “data protection”
digital tion (n=2)
tools Dehumanisa-  “Dehumanisation of care”; “the feeling of dehumanisation of care
inaCM tion of care on the part of the patients;”
program (n=2)
Health Access to digi-  “(...) failure of digital resources.;""(...) the difficulty in the access
Professionals tal equipment  equipment;”
(n=3)
Change patient “(...)decreased empathy and the ability to understand patients’
communica- needs/wants/expectations”
tion (n=2)
Health Sys- Failure of digi-  “Limitation of data storage bases;"(...) conditions related to the
tem/Health tal resources speed and accessibility of internet networks;"*(...) failure of digital
Institutions (n=4) resources.
Facilitators Patients More proximity “Support for trained informal caregivers (...);""Greater proximity Accessi-  “Care organisation
in imple- (n=4) ()" bilityto  model adapted to
menting health  the needs of the per-
a CM pro- care son and family, real-
gram using (hn=2)  time monitoring”
digital Health Intervention ef- “The ability to simplify processes (...) it can facilitate professionals’
tools Professionals ficiency (n=6) activities;"(...) quick communication and active participation.
Health Sys- Better health “(...) leaders, boards of directors open to new models of care’(...) Costre- “Facilitating cost
tem/Health policies (n=3)  “promote better health policies/directives of decision-making.” duction  management (...)"
Institutions (n=2)
Innova-  “Interest in innova-
tion tion(...);"(...)tech-
(n=2) nological evolution,

the use of Al
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Theme Elements Categories Subcategories
Barriersto Patients Digital illiteracy “(...) the level of digital literacy of patients;"(...) difficulties in using Accep-  “Refusal by the less
imple- (n=8) these tools (...);""(...) the absence or insufficient digital literacy tance of digitally literate
ment- (...) digital ~ who are the target
ing CM tools population of care”;
program (n=3) “Patient acceptance
using digi- (...)and use of
tal health technology”
tools Health Digital illiteracy “Availability of human resources with digital knowledge/literacy;”  Accep-  “The professionals
Professionals (n=6) “Digital illiteracy still exists among both users/patients and profes-  tance of themselves wanting
sionals (...)" digital to implement them”
tools
(n=2)
Health Sys- Inadequate “Inadequacy of digital tools;"(...) the lack of interoperability of sys-
tem/Health digital re- tems that can make the process time-consuming.;“(...) availability
Institutions sources (n=5)  of adequate equipment (...)"
Decision mak-  “Boards of directors that are not open to new models of care;""(...)
ers (n=2) health policies/directives of decision-making bodies not adequate
to this care organisation”
Recom- Patients Digital training  “Provide close integration regarding digital technologies with
menda- (n=3) patients and families upon admission.’;“(...) training of informal
tion/ caregivers in its use, family involvement in the dissemination of
suggestion information”
foraCm Situation Diag-  "Assess well the needs of the people targeted by the program and
program nosis (n=3) ask them what is most important to them!
using digi- .51y, Digital training  “Training professionals for this type of care models and digital
talhealth  p cccionals (n=6) support tools.;""Promotion of training for professionals on case
tools management methodology”.
Health Sys- System “(...)a single program with interoperability between the different
tem/Health interoperability programs (.);"“(...) provide tools for case management, preferably
Institutions (n=5) integrated into the Sclinico system”
Assistance “Decision makers provide the necessary conditions for imple- Invest-  “Rising awareness
from Health mentation/execution (...);""Definition of digital health tools to be  ment among boards of di-
management  implemented” onCM  rectors about these
(n=4) (n=3) cares models;""(...)

financial support for
implementing this
type of program!

Table 2 Guidance and support in the implementation of a CM program based on digital tools

Theme Elements Categories

Guidance for the Health Professionals
implementation
of a case manage-

ment program

Technical guidance/
training in CM (n=4)

Good practice guide-
lines (n=4)

Guidance for health
management (n=5)

Health System/Health
Institutions

“Guidelines would be needed regarding how to operate the application/
program, inclusion and exclusion criteria, and how to act in the event of an
anomaly in the functioning of digital media’

A manual of best practices for using digital tools in case management.;”
“(...) generic guidelines on target patients who can most benefit from these
programs, the profile of case managers and instruments that can be used”
“Specialised management with an interdisciplinary management team (...);"
“These programs cannot all be the same. They must be adapted to the locali-
sation and practice (...)""Guidance for health policies, government entities.’

Second eDelphi round

for patients and professionals (n=5); others noted the

The second round was structured into three questions
with open-ended answers, with the answers of nine
experts.

With various mentions of digital literacy, the partici-
pants were asked how digital illiteracy could be mini-
mised, both among patients and health professionals.
Most participants mentioned the importance of training

support of family members and/or professionals (n=2).
Some participants also indicated the importance of
health communication in the context of digital processes
(n=4) and in the context of technical support, standardi-
sation, and reorganisation of digital processes (n=2). One
participant referred to a national digital literacy program.
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With respect to interoperability among professionals
and how to promote it, participants suggested the devel-
opment of an information platform or a system of infor-
mation and communication (#=6). Others suggested a
systems organisation process for information sharing
(n=3), and one proposed a single electronic registry for
all involved in the patient’s care process.

The final question was about the information that
should be included in the structure of a CM program on
digital tools for patients and for monitoring and evalua-
tion indicators. Most of the answers recommended indi-
cators related to assessing the quality of care (n=4) and
healthcare utilisation (7 =3). Some referred to individual
care plans (n=3) and the development of monitoring and
evaluation tools, e.g., defining appropriate scales for CM
(n=2). The participants also indicated the use of patient-
related experience measures (PREMs), patient-reported
outcome measures (PROMs), and other patient satisfac-
tion evaluation tools/questionnaires (7 =4).

Consensus evaluation
All 12  participants
questionnaire.

Upon review of the participants’ data, it became clear
that most items reached consensus, with the overall
agreement exceeding the previously mentioned 70%.
Both the median and mode are 100%.

Consensus can be analysed in the following table
(Table 3), where the information regarding the expert’s
data review was assembled.

answered the third-round

Discussion
This study sought to understand the stakeholders’ per-
spectives when a CM program using digital health tools
was implemented. Over a two-round process, consen-
sus was reached in most categories. The eDelphi panel
provided insight into what the facilitators and barriers
might be and identified the recommendations and guide-
lines for implementing a CM program using digital tools.
Contributions for recommendations and suggestions
for guidance and training were also identified, alongside
some essential points for a structure and which tools
might be used at each stage of a CM program using digi-
tal tools.

In the first question, the experts added some commen-
taries, referring to the implementation of digital tools:

(...) will largely depend on the digital literacy of
users (caregivers and patients), access to hardware,
software and internet access.

Others highlighted that the digital tools in CM are essen-
tial and relevant.
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(-..) to help optimise the intervention of professionals
in this area.

The digital tools should be centralised and intercon-
nected within the digital health ecosystem, allowing for
better interoperability and intervention for health pro-
fessionals, as well as information needed in the different
stages of CM. To implement these technologies, devel-
opment of strategies adapted to individuals and profes-
sionals are needed, in line with the adjustment of clinical
information systems [15]. This will promote better coor-
dination, integration and continuity of care between
professionals with opportunities for interoperability and
digital data sharing, which are essential in CM [4]. A par-
ticipant stated the need to regulate nurses, specialists in
community nursing, to execute care management func-
tions regarding the CM model. The case manager, who
is usually a nurse, accompanies the patient and is in con-
tact with the multidisciplinary team, which allows for the
early identification of needs [11].

Facilitators, barriers and recommendations

The advantages and facilitators pointed out by the partic-
ipants are similar. The experts stated that digital tools will
enable more proximity to services and health profession-
als, becoming beneficial for CM. According to authors,
one of the main benefits is rapid access to healthcare,
which is becoming an essential instrument towards uni-
versal health coverage and the integration of care, espe-
cially for chronic diseases [28]. It guarantees, to rural and
remote populations [29], equity in access to healthcare
[28]. The CareWell program demonstrated that digital
tools increased patient empowerment and home support,
contributing to better coordination between patients and
professionals [30]. Regarding the benefits of digital tools
for adequate intervention in CM, an insight study of the
ICARE4EU project reported that among profession-
als using eHealth, the management processes improved
(95%), acknowledged that care integration increased
(93%), and that the quality of care provided increased
(86%). In accordance with the findings of the experts, the
same study reported the cost efficiency of digital tools in
CM (76%) [4].

The barriers to applying digital tools in a CM program
disclosed by experts were identified in a study by the Por-
tuguese Association of Hospital Administrators. Techni-
cal infrastructures were identified as the main obstacle,
along with problems in broadband coverage or limited
internet access and poor telehealth literacy, for both pro-
fessionals and patients [28]. Another study indicated that
patients with support, guidance, and training expressed
better relationship with digital tools, increasing their
digital literacy [31]. WHO has identified barriers to the
implementation of telehealth, such as a lack of funding
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Agreement Neutral Disagreement
Strongly Agree Disagree Strongly Consensus
Agree disagree percentage
Existing potential for applying digital tools in a CM program 83,33% 16,67% 100,00%
Referral, monitoring and evaluation
Referral Use of existing Sclinico, SIGAand  41,67% 58,33% 100,00%
Exchange tools, e.g.
Al capability for risk prediction 75,00% 25,00% 100,00%
Monitoring Information and data aggregation 75,00% 25,00% 100,00%
tools, like Bl platform
Use of scales, even those existing  91,67% 8,33% 100,00%
in programs
Evaluation Use of health indicators 83,33% 16,67% 100,00%
Use existing programs with Alto  83,33% 16,67% 100,00%
analyse data
The tools already exist but are not  25,00% 41,67%  33,33% 66,67%
adapted to CM
Recommended tools for patient communication
Already existing such as telephone/mobile phone, e-mail, 58,33% 41,67% 100,00%
WhatsApp, SMS and videoconference
Development of apps targeted and adapted to the user or 66,67% 33,33% 100,00%
intuitive questionnaires
Teleconsultation and telemonitoring with alerts 91,67% 8,33% 100,00%
Advantages of applying digital tools in a CM program
For Patients Greater accessibility to health 83,33% 16,67% 100,00%
services
Greater proximity to professionals  75,00% 25,00% 100,00%
and services
Better communication 66,67% 33,33% 100,00%
For health professionals Better intervention 66,67% 16,67% 16,67% 83,34%
Better interoperability 83,33% 16,67% 100,00%
For Health System/Health ~ Greater sustainability 83,33% 16,67% 100,00%
Institutions Promote investigation 75,00% 1667%  833% 91,67%
Disadvantages in applying digital tools in a CM program
For patients Digital illiteracy 33,33% 50,00%  833% 8,33% 83,33%
Concerns about data protection  8,33% 83,33% 8,33% 91,66%
Dehumanisation of care 25,00% 50,00% 25,00% 0,00%
For health professionals Access to digital equipment 16,67% 50,00%  833% 16,67% 8,33% 66,67%
Change patient communication 25,00% 41,67% 25% 8,33% 66,67%
For Health System/Health  Failure of digital resources 41,67% 4167% 833% 8,33% 83,34%
Institutions
Facilitators in applying digital tools in a CM program
For patients More proximity 66,67% 33,33% 100,00%
Accessibility to healthcare 75,00% 25,00% 100,00%
For health professionals Intervention efficiency 50,00% 33,33% 8,33% 8,33% 83,33%
For Health System/Health  Better health policies 50,00% 25,00%  25,00% 75,00%
Institutions Cost reduction 58,33% 3333% 833% 91,66%
Innovation 83,33% 16,67% 100,00%
Barriers to applying digital tools in a CM program
For patients Digital illiteracy 41,67% 58,33% 100,00%
Acceptance of digital tools 41,67% 50,00% 833% 91,67%
For health professionals Digital illiteracy 16,67% 50,00%  8,33% 25,00% 66,67%
Acceptance of digital tools 25,00% 50,00% 16,67% 8,33% 75,00%
For Health System/Health  Inadequate digital resources 41,67% 58,33% 100,00%
Institutions Decisions about inadequate 25,00% 75,00% 100,00%

health policies in CM
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Table 3 (continued)
Agreement Neutral Disagreement
Strongly Agree Disagree Strongly Consensus
Agree disagree percentage
Recommendations for applying digital tools in a CM program
For patients Digital training 50,00% 50,00% 100,00%
Situation diagnosis 83,33% 8,33% 8,33% 91,66%
For health professionals Digital training 83,33% 16,67% 100,00%
For Health System/Health ~ System interoperability 83,33% 16,67% 100,00%
Institutions Assistance from health 91,67% 833% 100,00%
management
Investment in CM 83,33% 16,67% 100,00%
Necessary training for professionals
Education and training concerning the use of technology 75,00% 25,00% 100,00%
equipment, digital tools and apps
Education in digital communication strategies 83,33% 16,67% 100,00%
Training in CM with digital tools 83,33% 16,67% 100,00%
Data management 75,00% 25,00% 100,00%
Support for the implementation of a case management program
For health professionals Technical guidance/training in 83,33% 16,67% 100,00%
™M
Good practice guidelines 83,33% 16,67% 100,00%
For Health System/Health  Guidance for health management 83,33% 16,67% 100,00%
Institutions
Suggestions for minimising digital illiteracy
For patients Patient training 50,00% 50,00% 100,00%
Support of family members and/  75,00% 25,00% 100,00%
or professionals
Health communication to dis- 75,00% 25,00% 100,00%
close digital processes
For health professionals Training for health professionals 75,00% 25,00% 100,00%
Technical support, standardisa- 100,00% 100,00%
tion and reorganisation of digital
processes
National program in digital 66,67% 25,00%  833% 91,67%
literacy
How to promote interoperability and communication among professionals
Development of an information platform or a system of infor-  50,00% 50,00% 100,00%
mation and communication
Systems process and organisation for information sharing 75,00% 25,00% 100,00%
Single electronic registry 58,33% 33,33% 8,33% 91,66%
Information that should be included in the structure of a CM program based on digital tools
Indicators related to the assessment of quality of care 91,67% 8,33% 100,00%
Healthcare utilisation indicators 100,00% 100,00%
Use of the individual care plan 91,67% 8,33% 100,00%
Monitoring and evaluation tools (e.g., defining appropriate 100,009% 100,00%
scales for CM)
Use of PREM and PROM, and other patient satisfaction evalua- 91,67% 8,33% 100,00%

tion tools/questionnaires

to develop and support telehealth programmes; defi-
cient infrastructure, such as equipment and/or connec-
tivity; and a lack of legislation/regulations in telehealth
programmes. Furthermore, health institutions are not
aligned with this transformation because of inadequate
decision making in this type of care organisation [29].
Another issue is non-investment in digital resources,

which hampers information exchange and communica-
tion [5].

For recommendations and suggestions, the experts
indicated the importance of digital training for both
patients and professionals. The ICARE4EU project rec-
ommended an educational program, “eHealth Educa-
tion,” to provide patients with the necessary digital health
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literacy skills and promote training opportunities to fam-
ily, caregivers and health professionals [3, 31]. Regarding
systems interoperability, studies defend that tools should
be implemented within the ecology of existing systems
[32], an appropriate design methodology contributing to
interoperability [6].

Guidelines for the structure of a CM program using digital
tools

The participants contributed ideas to the structured
design of a CM program.

For the three phases of a CM program, the sugges-
tions were diverse. From already existing tools available
in the programs/apps used in health systems to AI's help
in predicting and evaluating the degree of risk. Further-
more, the utilisation of Al to extract indicators for result
analysis is suggested, as it processes and analyses large
amounts of data more efficiently and identifies patterns
with predictive capacity. Al will drive improvements in
the care process, from chronic and oncological diseases
to risk assessment [28]. A study revealed that Denmark,
Israel and the Netherlands are using Al on electronic
medical records data for automatic alerts or actions and
predictive analytics [33].

The monitorisation phase mentions apps with the pos-
sibility of assembling information, e.g., the BI platform.
Several projects have been documented using a BI plat-
form. One is the development of an analytical resolution
of databases for hospital morbidity, which is also used to
monitor surgical lists and hospital occupation estimates.
Another project using the BI platform is an information
hub, aggregating data from existing health databases, e.g.,
production, pharmacy, and clinical management, assem-
bling more than 500 health indicators [34]. These proj-
ects show the applicability of this tool in assembling the
information health monitorisation indicators needed for
this phase of CM.

In the evaluation phase, it was suggested that indicators
from existing programs be extracted for result analysis
with the help of Al According to one study, Al/machine
learning is operational in eight countries to find and
extract relevant data to assist in clinical decision-making,
support administrative processes or even manage work-
flow [33]. From another perspective, the development of
a unique health registry for all professionals involved in
CM was suggested. In line with this, the Unique Clini-
cal Process project, developed by a Portuguese regional
health system, is a tool that will allow complementarity
and integration of the public, private and social sectors
in the provision of healthcare for health professionals
[35]. On the other hand, Norway developed a national
document-sharing infrastructure for eHealth documents
across organisations. In the future, it will expand, provid-
ing access to data for health providers and patients [33],
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demonstrating that this integration for clinical and data
analysis is helpful for prevention, monitoring, and treat-
ment purposes [36].

With respect to patient communication, the most sug-
gested tools were the telephone/cellular phone, e-mail,
“WhatsApp,” text messages and video calls. A study
reported that in Denmark and Finland, e-mail for consul-
tations has been mandatory since 2009. Communication
via e-mail between doctors and patients is a routine part
of healthcare [36]. Other studies reported that patients
appreciated having multiple methods of contacting
health providers, such as e-mail access [7].

Support and guidance in implementing CM program using
digital tools

The support for the structure of the CM program based
on digital tools indicated by the experts can also be used
in the previously mentioned phase of the CM program.
Experts reported that the information to be included
should be an assessment of the quality of care and health-
care utilisation indicators. There are also indications for
the use of PREM and PROM. Studies have shown that
patient-reported outcomes are important measures of
effectiveness for multimorbidity in CM programs [28],
evaluating patient experience and/or information about
health status and the perspective of quality of life [37].

On the subject of guidance, the importance of technical
training in CM digital tools and good practice guidelines
was underlined by experts. A study revealed that evi-
dence-based telehealth-assisted practical guidelines and
manuals for nurses and healthcare providers are needed
to improve practices [17]. Another study revealed a set of
steps for CM programs based on digital tools with more
specific practical points, such as digital guidelines and
intervention planning, for better operational application
and implementation of CM programs [10].

The need for training and education to implement and
operationalise a CM program, such as training in the use
of new technologies and/or digital tools for health pro-
fessionals, was emphasised. Some authors emphasised
that case managers should have prior training [38, 39]. A
scoping review revealed that efforts to improve nurses’
CMs’ technology-related skills are recommended [17].
Another consideration is the topic’s inclusion in the cur-
riculum of health courses [40].

With respect to interoperability among professionals,
most participants suggested the development of an infor-
mation platform or a system of information and commu-
nication to promote greater interoperability. In England,
there is an information sharing app (STREAMS) avail-
able to teams that manage health surveillance, e.g., doc-
tors and nurses, to monitor patients’ health status [2].
The NOMHAD eHealth system is specifically designed
for the care of patients with multimorbidity. It has an
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internet interface for physicians and nurses and an app
for patients [41]. In terms of interoperability, a Portu-
guese CM program developed an application with com-
puter alerts for the health team [42].

Highlights from the consensus

Consensus was reached for most items above 70%,
although some items did not generate consensus, such as
in the evaluation phase of a CM program, the reference
to existing tools that can be used but are not adapted
to CM, with a rate of agreement below the designated
threshold, suggesting that most participants believe that
there are already existing digital tools that can be adapted
to the CM program.

Another disagreement was in the category of the dis-
advantage of applying digital tools to a CM program. The
item dehumanisation of care did not achieve any agree-
ment. In contrast, the research revealed that patients and
professionals feared that the patient—-nurse relationship
could become depersonalised [32]. There was also a fear
of condescending and impersonalised communication
[29] and that technology would replace in-person con-
tact [5]. For health professionals, experts disagreed on
access to equipment and changes in communication with
patients, not reaching the designated agreement rate.
However, studies have shown that communication can be
hampered by limited access to electronic health records
or patient portals. Confidence regarding how to use digi-
tal tools would also hinder interaction with patients [5],
and health professionals fear that it will change their
approach towards patients [32].

The last item that did not reach an agreement was in
the category of barriers, more precisely, for health pro-
fessionals, being in disaccord that professional digital
illiteracy could be considered a barrier. A study from the
Portuguese Association of Hospital Administrators men-
tioned above revealed that poor telehealth literacy [28]
and a lack of interest in learning or change [29] are con-
sidered barriers for professionals.

Although some of the findings may have been dis-
cussed previously in the literature, this study provides
significant contributions, particularly in how it addresses
the complexities and practicalities of digital case man-
agement programs from the perspective of stakehold-
ers. It explores the existing knowledge on digital tools
and its applicability to case management and adds value
by focusing on the stakeholders’ perspectives, some-
thing that has often been underexplored in the literature.
Also offers a more nuanced understanding of the chal-
lenges and opportunities that digital case management
programs face, and allows for a more comprehensive
approach to improving such programs. The recommen-
dations identify practical solutions that can be adopted
by practitioners, policymakers, and developers of digital
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tools. This aspect of the research is particularly impor-
tant as it bridges the gap between theoretical knowledge
and actionable strategies. Therefore, while some of the
findings are extensions of prior knowledge, this study
offers a unique contribution for the actionable recom-
mendations it provides, and the specific context of digital
tools in case management, which together contribute to
advancing the field.

Strengths and limitations

The main strength of this study is the eDelphi method. It
permitted swift cooperation from the experts in answer-
ing the questionnaires, as they resided in different geo-
graphical areas. Regarding the limitations, there might
be selection bias concerning the experts approached to
participate. Although this study was aimed at a larger and
more heterogeneous group, some of them did not accept
or ignore the invitation to participate in this study. With
a larger sample size, the results could have been more
robust. The limited professional diversity may have influ-
enced perspectives on facilitators, barriers, and recom-
mendations for digital case management. Future studies
should include a broader range of healthcare profession-
als for diverse viewpoints. Additionally, the study’s spe-
cific national context may limit the generalizability of
the findings. Further research in different settings could
explore how these factors affect the adoption of digital
case management tools.

Conclusion

With digital transformation and revolution at our door-
steps, there is concern about digital literacy and the
importance of training and education regarding the use
of digital tools.

This study showed content that can be used as guide-
lines for developing a CM program based on digital tools,
indicating what might be facilitators of and barriers to its
implementation. Additionally, its topics must be consid-
ered when implementing digital tools in healthcare for
better-adapted interventions and care. More research
and studies are needed to consolidate evidence-based
knowledge in this area. Studies need to take on the
patients’ perspective so that a more adapted intervention
to their needs is tailored. We recommend, in addition, a
large study comprising all local health units so that there
can be information more specific to a determined area
for adequate guidelines.
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