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Abstract

Background: The integration of digital technologies is becoming increasingly essential in cancer care. However, limited digital
health literacy (DHL) among clinical and non-clinical cancer healthcare professionals poses significant challenges to effective
implementation and sustainability over time. To address this, the European Union is prioritizing the development of targeted
digital skills training programs for cancer care providers. A crucia initial step in this effort is conducting a comprehensive gap
analysis to identify specific training needs.

Objective: The aim of this work is to identify training gaps and prioritize the digital skill development needs in the oncology
healthcare workforce.

Methods: An Importance-Performance Analysis (IPA) was conducted. The survey assessed the performance and importance of
seven digital skills: Information, Communication, Content Creation, Safety, e-Health Problem Solving, Ethics, and Patient
Empowerment.

Results: A total of 67 participants from 11 European countries completed the study: 38 clinical professionals (CP), 16 non-
clinical professionals (NCP), and 13 patients/caregivers (PC). CP acknowledged the need for a comprehensive training program,
that includes all the seven digital skills. Digital Patient Empowerment and Safety skills emerge as the highest priorities for both
CP and NCP. Conversely, NCP assigned lower priority to digital Content Creation skills and PC to digital Information and
Ethical skills. The IPA also revealed discrepanciesin digital Communication skills across groups (H = 6.50; p<.05).

Conclusions: The study showcased the pressing need for comprehensive digital skill training for cancer healthcare professionals
across diverse backgrounds and healthcare systemsin Europe. Based on the results the most urgent areas of digital skillstraining
include digital Patient Empowerment and Safety skills. Incorporating patient and caregiver perspectives ensures a balanced
approach to addressing these training gaps. These findings provide a valuable knowledge base for designing digital skillstraining

programs, promoting a holistic approach that integrates the perspectives of the various stakeholders involved in digital cancer
care.
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Abstract

Background: The integration of digital technologies is becoming increasingly essential in cancer
care. However, limited digital health literacy (DHL) among clinical and non-clinical cancer
healthcare professionals poses significant challenges to effective implementation and sustainability
over time. To address this, the European Union is prioritizing the development of targeted digital
skills training programs for cancer care providers, TRANSIiTION project among them. A crucial
initial step in this effort is conducting a comprehensive gap analysis to identify specific training
needs.

Objective: The aim of this work is to identify training gaps and prioritize the digital skill
development needs in the oncology healthcare workforce.

Methods: An Importance-Performance Analysis (IPA) was conducted following a survey that
assessed the performance and importance of seven digital skills: Information, Communication,
Content Creation, Safety, e-Health Problem Solving, Ethics, and Patient Empowerment.

Results: A total of 67 participants from 11 European countries completed the study: 38 clinical
professionals (CP), 16 non-clinical professionals (NCP), and 13 patients/caregivers (PC). CP
acknowledged the need for a comprehensive training program that includes all the seven digital
skills. Digital Patient Empowerment and Safety skills emerge as the highest priorities for both CP
and NCP. Conversely, NCP assigned lower priority to digital Content Creation skills and PC to
digital Information and Ethical skills. The IPA also revealed discrepancies in digital Communication
skills across groups (H = 6.50; p<.05).

Conclusions: The study showcased the pressing need for comprehensive digital skill training for
cancer healthcare professionals across diverse backgrounds and healthcare systems in Europe,
tailored to their occupation and care setting. Incorporating patient and caregiver perspectives ensures
a balanced approach to addressing these training gaps. These findings provide a valuable knowledge
base for designing digital skills training programs, promoting a holistic approach that integrates the
perspectives of the various stakeholders involved in digital cancer care.
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Introduction
Cancer is the second leading cause of premature mortality and morbidity worldwide [1]. In the
European Union (EU), nearly 4.7 million new cases of cancer and 2.1 million cancer-related deaths
occur each year [2]. According to the European Commission (EC), the urgency to address cancer
control and outcomes is a significant political challenge, as reflected in Europe’s Beating Cancer
Plan [3], with cancer being one of the five missions included in the Horizon Europe program.
Health literacy (HL), defined as the individual capacity to access, understand, evaluate, and apply
health information to make informed health decisions [4], is widely recognized as a critical factor in
effective cancer care [5,6]. With the increasing integration of digital technologies in oncology, such
as symptom monitoring platforms, treatment adherence tools, telehealth, and mobile applications, HL
has evolved to encompass the digital environment, giving rise to the concept of Digital Health
Literacy (DHL) [7-11]. DHL has been defined in various ways, reflecting the evolving nature of
health information environments. Broadly, DHL refers to the ability to seek, find, understand, and
appraise health information from electronic sources, and to apply this knowledge to solve a health
problem[12,13]. However, there is ongoing debate about its key attributes, particularly the relative
weight of technical skills, critical thinking, health knowledge, and digital engagement, in shaping a
comprehensive definition [14,15]. In response, recent studies have focused on four major areas: (a)
conceptualizing and measuring DHL; (b) identifying and addressing the digital divide; (c) exploring
the factors that influence DHL development; and (d) examining the health outcomes associated with
DHL levels [16]. Regarding the latter, DHL enhances access to and quality of healthcare to the extent
of being considered a “super determinant” of health, a factor with a profound impact across various
health outcomes [17,18].
In cancer care, DHL is particularly relevant, enabling healthcare professionals and patients to benefit
from digital innovations such as electronic health records, patient portals, symptom tracking tools,
and remote care services [19]. Low levels of DHL have been associated with poorer clinical
outcomes, including reduced overall survival among cancer patients [20-22]. Limited DHL not only
hinders patients and caregivers but also poses challenges for healthcare professionals, potentially
impeding the effective adoption of digital health solutions in clinical practice [23]. The project
“Towards European Health Data Space (TEHDAS)” highlights significant disparities in the health
system infrastructures across European countries, with not all of them being adequately equipped to
ensure effective management of digital health [24]. Still, the main barriers to implementing digital
health strategies in healthcare organizations are not technical issues (such as infrastructure or
connectivity). Instead, they are rooted in gaps in digital skills among professionals and patients,
concerns about data security and confidentiality in digital environments, and limited time availability
[25-28].
As a result of these challenges, experts in the field emphasise the need to develop flexible and easily
accessible training programmes, such as online modules and hands-on learning approaches,
supported by appropriate incentives to engage and retain the oncology workforce [29]. Nevertheless,
the results of DigiCanTRain, a European-cofunded project under the EU4Health Programme (2021-
2027) by approximately €1.98 million, highlight significant challenges in the implementation of
digital skills training programs for cancer professionals across 25 EU countries. These challenges
include a lack of coordination between national and international organizations in promoting training
initiatives, as well as limited access to continuous accreditation mechanisms that ensure the quality
and consistency of educational content [30]. In response to these gaps, DigiCanTRain aims to design,
pilot, and evaluate a comprehensive digital-skills training curriculum for both clinical and non-
clinical oncology professionals, with the goal of enhancing the adoption of eHealth technologies and
fostering more person-centred, efficient, and resilient cancer care.
Despite these initiatives, international continuing education programs fail to identify the specific
digital skills required by healthcare professionals [31]. Even if DigComp 2.2: The Digital
Competence Framework for Citizens provides a reference framework for the global population on
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existing digital competencies [32], it does not include specific ones oriented to healthcare
professionals in cancer care, such as ethical or patient empowerment skills [33,34]. Moreover, there
are no validated and widely used measurement tools available to assess eHealth competences
[35,36]. Therefore, the review by Tinamz et al [37] highlights the need to create updated digital
frameworks for different work settings, professional categories, and contexts. In the context of
cancer care, the study of Leena et al [34] reveals that the digital skills of healthcare professionals are
multifaceted. Consequently, they indicate that it is imperative that these skills be subjected to a
process of assessment to facilitate the provision of training that is based on the actual learning needs
of the professionals in question.
In view of this, the TRANSIiTION project [38] was co-funded at 80% by the European Union with a
total budget of €2,299,541.28. The project aims to design an advanced training programme for both
clinical and non-clinical professionals involved in cancer care, equipping them with essential digital
skills to enhance the efficiency and effectiveness of information exchange with patients and other
healthcare providers. TRANSIiTION brings together an interdisciplinary consortium of 24 partners
from 14 Member States, all with extensive experience in the development, evaluation, and successful
implementation of continuing professional development and training programmes in oncology.
Theoretical Framework
According to the EC, the development of a digital skills training programme should be preceded by a
thorough analysis of training needs and existing gaps [39]. A needs analysis is a systematic process
used to identify discrepancies between the current and ideal states of an organization or service [40].
One widely adopted and intuitive method for conducting such an analysis is the Importance-
Performance Analysis (IPA). Originally developed by Martilla and James [41], IPA provides a visual
and analytical framework to support strategic decision-making by comparing the importance of
specific attributes to their perceived performance. It has been extensively applied across diverse
sectors, including information technology (IT) services, marketing, banking, tourism, and sports
[42]. More recently, IPA has been used in the assessment of training needs [43,44], process
improvement [45] and the evaluation of healthcare services [46].
IPA is based on a two-dimensional grid that plots attributes according to their mean scores on two
axes:
e Importance: the value or relevance assigned to the attribute by users.
e Performance: the perceived effectiveness or quality of that attribute.
The axes of the IPA grid are determined by the overall mean scores of importance and performance
across all attributes assessed. The position of each attribute within the grid reflects its scores on these
two dimensions. This allows for a relative comparison, enabling the identification of attributes that
deviate from the general trend.
The resulting matrix is divided into four quadrants, each linked to distinct action strategies [47]:
e (Quadrant I — Focus Here: High importance, low performance. These are critical areas in need
of immediate improvement.
e Quadrant II — Keep up the Good Work: High importance, high performance. These are
strengths to be preserved.
e (Quadrant IIT — Low Priority: Low importance, low performance. These areas require minimal
attention as they are not strategically significant.
e (Quadrant IV — Possible Overkill: Low importance, high performance. These attributes may
be receiving more resources than necessary.
To enhance the discriminative power of the analysis, this study will employ a modified version of the
IPA proposed by Abalo et al [48]. This adaptation addresses the common issue of attribute saturation,
whereby attributes tend to receive uniformly high ratings, limiting the ability to differentiate among
them. The modified approach uses ordinal rankings instead of mean scores, improving the
identification of priority areas, particularly relevant in healthcare settings [49] and in training needs
assessments [50].

https://preprints.jmir.org/preprint/78490 [unpublished, peer-reviewed preprint]
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Based on this approach, an IPA chart will be generated using discrepancy scores from three key
stakeholder groups: clinical professionals (CP), non-clinical professionals (NCP), and
patients/caregivers (PC). CP will be defined as members of healthcare organizations providing direct
cancer care (e.g., oncologists, radiotherapists, oncology nurses, family physicians, and community
nurses). NCP will include individuals performing administrative or managerial tasks related to cancer
care, regardless of professional category. Caregivers will be defined as those who provide physical,
emotional, practical, and, in some cases, medical support to individuals diagnosed with cancer. These
may be family members, close friends, or other persons designated by the patient, playing a critical
role across all stages of treatment and recovery. A cancer patient will be defined as any individual at
any stage of the disease, including those undergoing active treatment, in remission (with favorable
progression and no ongoing treatment), considered cured but undergoing regular follow-up, cured
without active medical surveillance, or experiencing a relapse.

The position of each attribute will be analyzed in relation to the diagonal and the corresponding
quadrants of the IPA grid (see Figure 1).

High
IMPORTANCE ISO-RATING LINE

CONCENTRATE HERE &

*

++"KEEP UP THE
" GOOD WORK

PERFORMANCE Low High

+* POSSIBLE OVERKILL

Low

Figure 1.Representation of the alternative version of the IPA.

The current literature highlights a significant gap in digital skills among healthcare professionals
[51]. Furthermore, while it is widely recognized that digital skills in healthcare are inherently
multifaceted, a standardized framework to delineate and prioritize the most essential skills remains
absent. Furthermore, not only training gaps are expected, but there will be differences between the
health professionals included in the study.

Consequently, the aim of this study is to identify training gaps and prioritize the digital skill
development needs in the oncology healthcare workforce through the application of Importance-
Performance Analysis (IPA).

Method
Study Design
A selective methodology was used, which involved conducting an online survey among a group of
experts selected within the consortium of the European project. Given the exploratory nature of the
study and the specific expertise required from participants, a convenience sampling approach was
employed to facilitate recruitment across diverse stakeholder groups and countries. This strategy was
deemed appropriate due to the practical constraints of accessing individuals with relevant
professional or lived experience in cancer care across several member states, all within a limited
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timeframe.
The inclusion criteria required participants to be CP, NCP, or PC from member states of the
TRANSITION consortium, with the ability to comprehend and respond in English. Moreover,
participants were required to have the capacity to provide informed consent. Recruitment was
supported by consortium partners who identified and invited suitable individuals based on their
direct involvement in cancer care or their experience as patients or caregivers. This pragmatic
sampling approach enabled the collection of meaningful insights while ensuring feasibility in a
multinational context.

Instrument
An ad hoc online questionnaire, available exclusively in English, was developed by the research
team. While several validated instruments exist in the fields of DL and eHealth for the general
population [12,15], they did not adequately address the specific objectives or context of our study.
The TRANSITION project aimed to design a training course tailored to professionals involved in
cancer care. Therefore, beyond assessing general skills, it was crucial to identify the specific learning
needs, expectations, and contextual factors affecting this particular group. Given these requirements,
the development of a customized instrument was deemed necessary to ensure the relevance,
specificity, and practical utility of the collected data for informing the design of the training
intervention.
The structure and items of the questionnaire were based on DigComp 2.2: The Digital Competence
Framework for Citizens [32] and Measuring What Matters: The Patient-Reported Indicator Surveys
[52]. For the development of the items, the contents of the Core Curriculum in eHealth from the
EU*US initiatives were reviewed [53], as well as the document Mapping Health Data Management
Systems through Country Visits: Development, Needs, and Expectations of the EHDS by TEHDAS
[24].
The final selection of questionnaire items was reached by consensus in an online focus group
conducted in May 2023. During this session, it was decided to include two additional and
independent sections (i.e., patient empowerment and ethics) informed by the prior work and practical
experience of project partners who had previously identified core digital health skills as applied in
professional practice [54].
The questionnaire was organized into three thematic sections. The first section included the
information sheet and the consent form for participants. The second section addressed
sociodemographic variables. The third section focused on assessing the need for training of seven
key digital skills: Information, Communication, Content Creation, Safety, Problem Solving, Ethics,
and Patient Empowerment. Moreover, seven-point Likert scale items were used to evaluate
performance (with 1 representing 'Very bad' and 7 'Very good') and Importance (with 1 representing
'Not important' and 7 'Highly important’). The questionnaire items for CP and NCP were identical.
Additionally, to make the results more representative, the third section asked about the performance
of their colleagues within their organization from the respondent's perspective, aiming to shift the
focus away from self-assessment of personal skills. Similarly, the items on the importance of digital
skills referred to how crucial these skills are for cancer care. In contrast, patients were asked about
their perception of the digital skills shown by the cancer professionals attending to them and about
the importance of these skills for their cancer care—or, in the case of caregivers, for the care of the
patient. The information letters and questionnaires can be found in Appendix I.

Procedure
The questionnaire was administered as a closed, invitation-only survey, accessible exclusively to
individuals invited by TRANSIiTION consortium partners. It was fully compatible with mobile
phones, tablets, and computers, across all major operating systems. To prevent multiple entries from
the same individual, participants were authenticated through their email address prior to receiving
single-use access to the survey platform.
Recruitment was facilitated by the TRANSIiTION consortium, which disseminated information about
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the study to eligible participants. The consortium consisted of 24 European reference partners in the
field of cancer care, including research institutes, universities, hospitals, oncology centres, and
patient organisations [38].
The survey was piloted by 8 members of the Spanish partners of the TRANSITION consortium
during June and July 2023. Based on the pilot, minor adjustments were made to improve the wording
of certain items. On average, it was estimated that participants required approximately 15 minutes to
complete the online questionnaire. Additionally, it was suggested to include the item: "Have you
received prior training in digital competencies/skills?" with a dichotomous response option of "Yes"
or "No".
Participants were recruited during July and August 2023. Before the survey, they were informed
about the study's objectives, reminded of the voluntary nature of their participation, and asked to
provide informed consent. Data was collected and stored using an online questionnaire implemented
through eDelphi.org [55] in September 2023. This platform provides a confidential, single-use access
system to the questionnaire for each participant, ensuring the confidentiality and anonymity of
responses. To ensure procedural standardization, daily monitoring of the data collection process was
conducted, allowing for the immediate resolution of any questions or technical issues that arose.
Data analysis
Data analysis included descriptive statistics, reported as means (M) and standard deviations (SD).
Internal consistency of the items assessing digital skill domains was evaluated using Cronbach’s
alpha. Normality was assessed using the Shapiro-Wilk test. In cases where the assumption of
normality was not met, non-parametric tests were applied. Specifically, group comparisons of
importance and performance scores across clinical professionals (CP), non-clinical professionals
(NCP), and patients/caregivers (PC) were conducted using one-way ANOVA or, when appropriate,
the Kruskal-Wallis test. All analyses were performed using IBM SPSS Statistics (version 25.0).
Ethical Review
The study was reviewed and approved by the Pontevedra-Vigo-Ourense Research Ethics Committee
(ref: 2023/309).

Results
Demographics

Initially, 152 participants expressed interest in taking part in the study. Of these, 33 were excluded
for not meeting the inclusion criteria. Specifically, 24 participants who had registered as CP or NCP
were in fact students without professional experience, and 9 PC were excluded due to insufficient
English proficiency. Additionally, 28 participants (12 CP, 10 NCP, and 3 patients and 3 caregivers)
accepted the informed consent but did not begin the questionnaire. A further 24 participants (8 CP, 10
NCP, 3 patients and 3 caregivers) declined to provide informed consent.

A total of 67 participants completed the study: 38 classified as CP, 16 as NCP, and 13 as PC. All
participants who completed the survey responded to all questionnaire items. Of the total, 50
participants were females (75%), primarily aged between 31 and 45 years, and most resided in
municipalities with populations over 100,000. Table 1 presents the main sociodemographic
characteristics of the sample, stratified by group.

Table 1. Socio-demographic data of the participants.

Age (%) Population of the resident
0 PR
Group n ferr/loale mumSC(l)p(;l(l)l(;}—] =
18-30  31-45  46-60 >61 <50,000 100,000 >100,000
CP 38 76.3 26.3 36.9 28.9 7.9 18.4 15.8 65.8
NCP 16 75 31.3 43.7 18.7 6.3 12.5 6.3 81.2
PC 13 69.2 0 46.2 38.5 15.3 38.5 15.4 46.1

Note. CP: clinical professionals; NCP: non-clinical professionals; PC: patients/caregivers
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The participants were from 11 European countries: Belgium (3 CP, 5 NCP and 2 PC), Bulgaria (10
CP and 2 NCP), Croatia (4 CP, 1 NCP and 3 PC), Cyprus (6 CP), Greece (1 CP, 1 NCP and 1 PC),
Italy (1 CP, 1 NCP and 2 PC), Lithuania (1 CP and 1 NCP), Poland (1 PC), Portugal (3 CP, 1 NCP
and 2 PC), Slovenia (1 CP, 1 NCP and 1 PC), and Spain (8 CP, 3 NCP and 1 PC).
The professions of the healthcare professionals were diverse. Among CP (n = 38), 16 were
oncologists (42%), 12 were oncology nurses (32%), 6 were clinical researchers (16%), and 4 worked
in other clinical professions related to cancer care (11%). Additionally, 19 worked in public
organizations (50%), 12 in subsidized private organizations (32%), 4 in non-subsidized private
organizations (11%), and 3 preferred not to specify (8%). Among NCP (n = 16), 5 were clinical data
managers (31%), 4 were part of the administrative staff related to cancer care (25%), 3 worked in
healthcare service management (19%), and 4 were employed in other non-clinical professions related
to cancer care (25%). Furthermore, 8 worked in public organizations (50%), 7 in subsidized private
organizations (44%), and 1 preferred not to specify (6%). All patients and caregivers (n = 13) were
users of public healthcare services.

Internal consistency
As shown in Table 2, the internal consistency of the digital skills questionnaire was high across all
domains (items B1 through B7 in Appendix 1) and participant groups. At the global level,
Cronbach’s alpha values ranged from 0.92 (Information) to 0.97 (Ethics), indicating excellent
reliability. When analyzed by subgroup, clinical professionals (CP) and patients/caregivers (PC)
consistently showed very high internal consistency, with alpha values above 0.85 in all domains.
Non-clinical professionals (NCP) also showed acceptable to excellent consistency, though slightly
lower in the domains of e-Health Problem Solving (a = .86) and Ethics (a = .90). These results
support the internal reliability of the instrument across different respondent profiles.

Table 2. Internal consistency (Cronbach’s ) of digital skill domains.

Digital skills GLOBAL (0) CP (0) NCP (0) PC ()
Information ,92 ,95 91 ,85
Communication ,93 ,95 ,89 ,90
Content Creation ,95 ,95 ,92 ,95
Safety ,96 ,96 ,95 ,97
e-Health Problem Solving ,94 .97 ,86 ,92
Ethics ,97 ,97 ,90 ,97
Patient Empowerment ,96 ,96 ,90 ,98

Note. CP: clinical professionals; NCP: non-clinical professionals; PC: patients/caregivers

Performance and Importance Scores
This section presents the results from the third part of the questionnaire, which focused on seven core
digital competencies relevant to cancer care professionals. Additional findings related to perceived
training needs are available in Appendix 2. The seven competencies assessed were:
e Information, defined as the ability to search, evaluate, and manage digital health information
effectively.
e Communication, referring to the capacity to interact, share, and collaborate using digital tools
in healthcare contexts.
e Content Creation, understood as the skill to produce, edit, and adapt digital content
appropriately for clinical use.
e Safety, which encompasses data protection, privacy, and cybersecurity practices.
e Problem Solving, the ability to identify and resolve technical or digital challenges in the care
process.
e Ethics, related to the understanding and application of ethical principles such as
confidentiality, consent, and digital equity.
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e Patient Empowerment, defined as the ability to support patients in using digital tools to
actively participate in their care.

Table 3 shows the importance and performance results for CP, NCP, and PC. As can be seen, all
performance and importance scores reach notably high values, reflecting that oncology healthcare
professionals perceive themselves as having strong digital skills, and, at the same time, that digital
literacy is considered important in cancer care. Moreover, 22 out of 38 CP (58%) reported having
received prior training in digital skills, a figure that rises to 11 out of 16 NCP (69%).
The digital skills that show the highest performance among CP are Information (M = 6.18) and
Communication (M = 6.03). Similarly, these same digital skills, but in reverse order, are considered
the most important for cancer care (M = 6.45 and M = 6.34, respectively). Additionally, Patient
Empowerment digital skills achieve a similar level of importance (M = 6.32). In contrast, the digital
skill with the lowest performance and importance scores is Content Creation (M = 5.37).
Digital Communication (M = 5.94) and Information (M = 5.88) skills exhibit the highest
performance scores among NCP. In contrast, the skills considered most important for cancer care are
those related to Patient Empowerment (M = 6). In comparison, the digital skills of Content Creation
and e-Health Problem Solving demonstrate the lowest performance scores (both with M = 5.56),
with the former also showing the lowest importance score (M = 5.44).
For PC, the digital skills in which oncology healthcare professionals perform best are
Communication (M = 5.94) and Information (M = 5.88). The digital skills considered most important
are Communication (M = 5.31) and Patient Empowerment (M = 5.23). In contrast, the lowest
performance and importance scores are observed for the digital skills related to Content Creation (M
=4.15).

Table 3. Importance and Performance for CP, NCP and PC.

Digial skills G Peffomance lmportance
CP 38 6.18 (0.98) 6.34 (1.34)
Information NCP 16 5.88 (0.96) 5.94 (1.23)
PC 13 5.85(2.07) 5.23 (1.59)
CP 38 6.03 (0.97) 6.45 (1.29)
Communication NCP 16 5.94 (0.85) 5.69 (1.08)
PC 13 5.23(1.78) 5.31(1.32)
CP 38 5.37 (1.58) 5.79 (1.36)
Content Creation NCP 16 5.56 (1.03) 5.44 (1.03)
PC 13 4.15 (2.03) 4.15 (2.03)
CP 38 5.21 (1.49) 6.08 (1.56)
Safety NCP 16 5.25 (1.06) 5.81 (1.05)
PC 13 4.69 (1.84) 4.62 (2.10)
CP 38 5.53 (1.31) 6.18 (1.37)
e-Health Problem Solving NCP 16 5.56 (1.09) 5.81(1.17)
PC 13 4.38 (1.80) 4.38 (1.55)
CP 38 5.61 (1.28) 6.03 (1.50)
Ethics NCP 16 5.50 (1.15) 5.75 (1.06)
PC 13 4.92 (2.10) 4.38 (1.85)
CP 38 5.50 (1.45) 6.32 (1.36)
Patient Empowerment NCP 16 5.56 (1.09) 6 (1.15)
PC 13 5.08 (2.11) 5.23 (1.36)
MEAN 5.38 (1.47) 5.57 (1.40)

Note. CP: clinical professionals; NCP: non-clinical professionals; PC: patients/caregivers

Discrepancy Analysis
Table 4 presents the results of the discrepancy analysis, defined as the mean difference between
performance and importance for each of the digital skills. As shown, for CP, Information digital skills
exhibit the most positive discrepancy (M = 0.62). Conversely, Safety and Patient Empowerment
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digital skills (both M = -0.87) show the most negative results. Regarding NCP, Communication
digital skills display the most positive discrepancy (M = 0.25), while Safety digital skills have the
most negative discrepancy (M = -0.56). For patients and caregivers, the highest positive discrepancy
is observed in Information digital skills (M = 0.62), whereas the most negative discrepancy pertains
to Patient Empowerment digital skills (M = -0.15).

Notably, despite the small sample size, statistically significant differences were identified in the
discrepancies associated with Communication digital skills. Specifically, the discrepancy was
positive for CP, negative for NCP, and nearly neutral for patients/caregivers (-0.42 vs. 0.25 vs. -0.08;
H =6.50, p <.05).

Table 4. Discrepancy for CP, NCP and PC.

Digital skills Group n Discrepancy F H
CP 38 -0.16
Information NCP 16 -0.06 1.13 3.58
PC 13 0.62
CP 38 -0.42
Communication NCP 16 0.25 1.25 6.50*
PC 13 -0.08
CP 38 -0.42
Content Creation NCP 16 0.12 0.65 1.26
PC 13 0
CP 38 -0.87
Safety NCP 16 -0.56 1.10 2.89
PC 13 0.07
CP 38 -0.65
e-Health Problem Solving NCP 16 -0.25 0.85 1.86
PC 13 0
CP 38 -0.42
Ethics NCP 16 -0.25 1.24 2.19
PC 13 0.54
CP 38 -0.82
Patient Empowerment NCP 16 -0.44 0.70 2.76
PC 13 -0.15

Note. CP: clinical professionals; NCP: non-clinical professionals; PC: patients/caregivers

IPA Chart and Key Findings
As a result of these discrepancies, the IPA chart was developed (Figure 1). The axes of the graph are
formed by the mean scores of Performance (M = 5.38) and Importance (M = 5.57), previously
collected in Table 2. Results are segmented for CP (in red), NCP (in green), and PC (in purple). This
segmentation allows for the identification of high-priority training needs, as well as areas where
training is of low priority or may even represent a misallocation of resources. Two key findings
emerge from the overall analysis.
First, both CP and NCP perceive a greater need for training compared to the skills
patients/caregiver’s attribute to them. This is evident as most elements related to healthcare
professionals are positioned above the diagonal, with some at a significant distance. In contrast,
digital skills for patients/caregivers are located on or near the diagonal, with a few even below it.
Second, all digital skills for CP fall within the “Focus Here” quadrant, indicating that, while their
prioritization may vary, all these skills require targeted training for this group. When evaluating each
element individually, the IPA chart confirms that Patient Empowerment and, particularly, Security
skills are the furthest from the diagonal and within the “Focus Here” quadrant for both clinical and
NCP. Consequently, these represent the most critical digital skills requiring training.
For NCP, Security and Patient Empowerment skills are similarly the top training priorities. Notably,
Communication skills meet the expected importance levels (located in the “Keep up the good work”
quadrant), whereas Content Creation skills are deemed redundant (falling into the “Possible
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Overkill” quadrant).

In the case of patients/caregivers, Ethical skills fall into the “Low Priority” quadrant, while
Information skills are in the “Possible Overkill” quadrant. The remaining digital skills cluster near
the diagonal, indicating a moderate level of alignment between their perceived importance and
performance.

Communication CP
8,50 Focus here .
Patierit Empowerment CP Information CP
Py (]
Problem Solving CP
Safety CP °
. Ethics CP
L]
N . Inforpetion NCP
6,00 Patient Empowerment NCP s Keep llp the
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Content Creation CP Communication MCP
w550 Content Creation NCP
O Communication PC .
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o Information PC
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Safety PC . s
450 . Possible overkill
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Figure 2. Comparative IPA graph CP vs. NCP vs. PC. Note. CP: clinical professionals; NCP: non-clinical
professionals; PC: patients/caregivers

Discussion
Main results

This study identified key training gaps and digital skill development priorities within the oncology
healthcare workforce by applying Importance-Performance Analysis (IPA) to a diverse panel of
experts. The panel included three stakeholder profiles: clinical professionals (CPs), such as
physicians and nurses; non-clinical professionals (NCPs), including managers, educators, and
researchers; and patients and/or carers (PCs).
A major finding was the assessment of seven digital skills (information, communication, content
creation, safety, problem solving, ethical, and patient empowerment) and the specific training needs
associated with each stakeholder group.
Notably, the prioritization of these competences differed across groups. For CPs, the analysis
revealed that all digital skills require further training, with safety and patient empowerment emerging
as the highest priorities. NCPs showed a comparable pattern, although they assigned less importance
to content creation. None of the competences was considered a low priority in this group.
In contrast, PCs viewed information digital skills with high performance but relatively low
importance. The remaining competences were positioned in the low performance—low importance
quadrant, though communication and patient empowerment were perceived as the most important
among them.
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These findings underscore the need for tailored digital training strategies that reflect the differing
perceptions and priorities of each stakeholder group.

Comparison with other studies
Several previous studies have highlighted the widespread lack of digital literacy among healthcare
professionals [56], which has led to the development of initiatives aimed at addressing this issue,
particularly in the oncology field [38,57]. As Foadi & Varghese suggest [58] while CP demonstrate a
high level of proficiency in using specialized software for their daily tasks, they do not receive
sufficient training on the basic principles of digital systems, which are essential for thriving in an
ever-evolving digital healthcare environment [59]. In fact, the article by Ramachandran et al [60]
emphasizes that, while healthcare professionals should demonstrate a general orientation towards
digital skills, opportunities are created for specialized digital skills, particularly for the safe and
equitable use of new technologies. Regarding cancer care, the study by Barbosa et al [61] identifies
digital safety skills as one of the six key domains for therapeutic radiographers/radiation therapists.
Concerning patient empowerment, Navarro-Martinez et al [62] emphasize a worrisome trend: nurses,
especially younger ones, exhibit limited or negligible use of technology to empower patients.
Incorporating the experience of healthcare service users is a central principle for the transition to
digital healthcare with a patient-centered approach [63], making it essential to understand what
patients and caregivers expect regarding the digital skills of their oncology professionals. eHealth
policies should be designed to consider the diverse perspectives of health professionals, patients, and
caregivers. Furthermore, it is essential to bridge the digital divide for cancer patients with low digital
literacy, enabling them to effectively use digital platforms designed by professionals [64]. In this
regard, it is noteworthy that the present study highlights that NCP perceive training in digital Content
Creation skills as a potential misallocation of resources. Therefore, while these digital skills are
important for enhancing cancer care, they should not be prioritized in training programs for this
professional profile. The results suggest that enhancing digital information skills training within the
oncology workforce may not be a pressing priority, as indicated by feedback from patients and
caregivers. However, this does not imply that cancer patients are uninterested in receiving
information on all aspects of the disease [65], nor that they are unwilling to embrace the potential of
telecommunications to access relevant information [66]. In fact, the most necessary digital health
function among cancer patients and caregivers is information and education on symptom
management following cancer treatment [67] and the use of digital health technology can be
experienced as a person guiding them during their cancer treatment [68]. However, as previous
studies noted, the interest of patients with chronic diseases in receiving health information through
digital modalities is often hindered by educational and age-related gaps. In many cases, this must be
preceded by social and instrumental support from health promoters [69].

This study has also yielded a significant finding when comparing results across different groups: CP,
NCP, and PC. Digital communication skills were rated as highly important by all three groups. This
is consistent with the fact that social support through digital tools provides significant benefits for
both patients and caregivers undergoing cancer treatment [70]. However, when analyzing
discrepancies between CP, NCP, and PC, it was found that the discrepancies between performance
and importance were statistically significant. The results indicate that digital communication skills
training is a priority for CP, somewhat unnecessary for NCP, and almost neutral for
patients/caregivers. First, NCP have limited direct interactions with patients, as their primary
responsibilities center on the management and administration of services, which may account for the
observed differences between CPs and NCPs. Accordingly, communication skills training for cancer
care professionals who interact directly with patients has become a critical focus, employing
structured checklists to systematically assess oncologists' behaviors during specialized doctor-patient
consultations [71]. Second, Henry et al.'s review [72] emphasizes that digital communication skills
are essential for CP to perform telehealth tasks, which may explain the priorities for training in this
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group. Third, although cancer patients consider online platforms a preferred option for cancer follow-
up consultations and delivering good news, they are not seen as suitable for initial visits or
discussing bad news [73]. Therefore, patients and caregivers may demonstrate a less favourable
stance toward digital communication skills compared to CP. For instance, when oncology nurses and
surgeons do not mention Patient-Reported Outcome Measures (ePROMSs), patients also refrain from
discussing them [74].
Finally, it is worth mentioning that, in comparison, both CP and NCP are more critical of their digital
skills training needs than patients and caregivers. Overall, healthcare professionals recognize that
they are not achieving a level of performance that aligns with the importance of these skills for
cancer care. This finding, in which service providers perceive a worse outcome than users, has been
observed in other studies using IPA [47]. This apparent "halo effect", where patients and caregivers
may rate professionals' digital skills more positively than professionals rate themselves, could reflect
a high level of trust in healthcare providers. This is particularly relevant in the context of
implementing new technologies and addressing the urgent need for digital skills training, as it
suggests that end users may be more receptive to digital innovation than expected, potentially easing
the path for adoption and integration of new tools in cancer care.

Strengths and Limitations
This study has several strengths. It utilized a sample of experts purposely selected by the
TRANSITION project consortium (European Cancer Organisation, 2024). The partners belong to
fourteen countries from different geographic regions, with different types of organizations and
occupational profiles. The partners have the personal email addresses of their members. Therefore,
this ensured variability in the professional profiles of the participants, as well as different
geogeographical backgrounds; additionally, patient involvement in the long-term improvement of HL
is an essential requirement [25], making the inclusion of their perspective in this gap analysis a
notable strength. Furthermore, while the use of the IPA method is well-documented in the literature,
to the best of our knowledge, it has not been applied to evaluate training needs in digital skills for
healthcare professionals, specifically in cancer care. Therefore, this study represents an innovative
approach that could serve as a methodological foundation for future research. In addition, the survey
probes aspects of cancer care that are not included in more general questionnaires. Moreover, the
internal reliability of the instrument across different respondent profiles supports the incorporation of
these skills in training design and/or scales development.
This study also has several limitations. First, the questionnaire did not rely on previously validated
scales to assess digital skills. However, there is currently no gold standard for measuring digital skills
among healthcare professionals, and the instrument was developed based on established digital
competence frameworks to ensure alignment with the study's specific objectives. Moreover, the aim
of the project was not to validate a scale, but to collect meaningful data to inform the design of a
Massive Open Online Course (MOOC) [38]. Although participants from several EU countries were
included, the use of a non-probabilistic, purposive sampling strategy through consortium partners
limits the representativeness of the sample and the generalizability of the findings beyond the context
of the TRANSITION network. Additionally, as the survey was available only in English, nine
potential participants were excluded due to insufficient language proficiency, which may have
introduced selection bias. The administration of the survey during the summer months also
contributed to a relatively low response rate within a limited population. Moreover, the use of self-
reported data introduces the possibility of response biases; although prior research supports the
validity of self-report measures [75], the results should be interpreted with appropriate caution.
Finally, although IPA is a widely used tool to guide priority setting in training and service
improvement [43,44,46,76], it has certain methodological limitations [77]. The technique relies
heavily on mean values to allocate items to quadrants, which may not fully capture the distributional
characteristics of the data. In addition, the cut-off points, typically overall means, are somewhat
arbitrary, which can affect the robustness and interpretability of the results. This study did not
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include a sensitivity analysis to explore the impact of alternative quadrant definitions, which could
have helped mitigate this limitation. This decision was primarily influenced by the exploratory nature
of the research and the limited sample size. Future research should address these aspects to improve
the reliability of IPA-based prioritization.

Impact in organizations and health
There is a growing body of literature that demonstrates the pivotal role of health literacy for
achieving better health outcomes and higher quality of care [78]. Crucially, health literacy is
modifiable and improving health literacy is increasingly recognised as a way of improving outcomes,
including in Europe’s Beating Cancer Plan. Therefore, the concept has rapidly gained an emerging
strategic role in several governing bodies and cancer organizations, more comprehensive
implementation of interventions and strategies is still needed.
The information that cancer patients need to know for their diagnosis and treatment is indeed
complicated. It includes a new language of health terminology, understanding consents for complex
treatments and procedures, attending appointments at the right time and place, and seeking help
appropriately and in a timely manner. Equally, citizens should have the necessary skills to interpret
information and make appropriate decisions for cancer screening (e.g. high-risk group of citizens)
and prevention (e.g. lifestyle behaviour). Competencies in health literacy and communication can
significantly contribute to reducing barriers related to health literacy and to improving the quality of
healthcare and health outcomes for patients [78]. However, studies have shown that health
professionals tend to overestimate the health literacy of patients and citizens and lack adequate
competence to compensate for it. Therefore, preparing staff to respond to patients' health literacy is
seen as a responsibility of healthcare organisations, which should be incorporated into their training
programmes.
Cancer care systems need to adapt to technological advancements by providing online health
materials that are evidence-based, quality-controlled, reliable, and both culturally and linguistically
appropriate. Therefore, the incorporation and management of digital technologies that facilitate
interactions between healthcare professionals and patients seem essential in current and future
training programs. It should be noted that the digital skills of CP involved in cancer care are
multifaceted, and all of them are essential for providing high-quality cancer care [34]. Therefore, the
findings of this study support the need to implement comprehensive training programs for CP that
address the main digital skills cited in the literature [79].
It is worth mentioning that, although patient empowerment is a vague concept, it has been
increasingly applied in cancer care over the past decade [33]. The accumulated evidence suggests
that shared decision-making and the use of interactive digital tools leads to positive outcomes for
cancer patients [80,81].
In addition, the future European Health Data Space (EHDS), which aims to provide a coherent,
reliable, and efficient system for the exchange and reuse of health data in research, innovation,
policy-making, and regulation, will require a greater mastery of digital security skills for both
clinical and non-clinical healthcare professionals[82].
The importance given by the EU to digital skills training has already been outlined. Based on expert
input, our consortium believes it is essential that countries incorporate digital health literacy training
at the earliest stages of education for health professionals and health managers and develop
programmes focusing on digital skills in oncology [29]. Not only in the university setting, but also in
continuing education, including hands-on training through internships, clinical rotations, and
simulation exercises and to promote interdisciplinary collaboration.
The extension and adaptation of competences to the health environment is an example to follow. The
involvement so far of 60 countries all over the World, and 1300 participants will facilitate this
impact, supported by multiple meetings with European stakeholders
(https://www.europeancancer.org/eu-projects/resource/transition) and diffusion through scientific
societies and partners’ Universities and/or National Health Services.
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Finally, it points to research gaps for new scientific projects in the fields of social sciences and
citizen science.

Conclusions

This study conducts a gap analysis using the IPA to assess the digital skills of healthcare
professionals in oncology and identifies areas where further training is needed. The results highlight
the necessity of developing comprehensive training programs for CP. Additionally, it underscores the
critical importance of digital Safety and Patient Empowerment skills for both PC and NCP. The study
incorporates the perspectives of patients and caregivers, who prioritize different training needs for
healthcare professionals, placing comparatively less emphasis on digital information and ethical
skills. These findings provide a knowledge base for designing training programs and eHealth
policies, promoting a holistic approach that integrates the perspectives of the various stakeholders
involved in digital cancer care.

Policy Summary
Healthcare professionals acknowledge that their digital skills require enhancement across all areas.
Specifically, doctors and nurses need additional training in digital problem-solving, communication,
and-above all-, skills linked to patient safety and empowerment. These priorities align with the
perspectives of patients and carers, who emphasize the critical need for healthcare providers to
strengthen their digital communication and patient empowerment capabilities.

Acknowledgements

This study has been elaborated in the framework of the European project TRANSIiTION (GA
101101261). Co-funded by the European Union. Views and opinions expressed are however those of
the authors only and do not necessarily reflect those of the European Union or European Health and
Digital Executive Agency (HADEA). Neither the European Union nor the granting authority can be
held responsible for them. The authors also extend their gratitude to all collaborators and participants
who contributed to the study.

Co-funded by
the European Union

“During the preparation of this work the authors used DeepL. Write in order to improve readability
and language. After using this tool/service, the author(s) reviewed and edited the content as needed
and take(s) full responsibility for the content of the publication.”

https://preprints.jmir.org/preprint/78490 [unpublished, peer-reviewed preprint]



JMIR Preprints Lifareset al

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

References

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin 2018;68:394—424. https://doi.org/10.3322/caac.21492. PMID: 30207593

Dyba T, Randi G, Bray F, Martos C, Giusti F, Nicholson N, et al. The European cancer burden in
2020: Incidence and mortality estimates for 40 countries and 25 major cancers. Eur J Cancer
2021;157:308-47. https://doi.org/10.1016/j.ejca.2021.07.039. PMID: 34560371

European Commission. Communication from the commission to the european parliament and the
council: Europe’s Beating Cancer Plan. 2021. https://eur-lex.europa.eu/resource.html?
uri=cellar:8dec84ce-66df-11eb-aeb5-01aa75ed71a1.0002.02/DOC_1&format=PDF (accessed
December 26, 2024).

Ishikawa H, Kiuchi T. Association of Health Literacy Levels Between Family Members. Front Public
Health 2019;7:169. https://doi.org/10.3389/fpubh.2019.00169. PMID: 31275918

Holden CE, Wheelwright S, Harle A, Wagland R. The role of health literacy in cancer care: A mixed
studies systematic review. PLoS One 2021;16:e0259815.
https://doi.org/10.1371/journal.pone.0259815. PMID: 34767562.

Papadakos JK, Hasan SM, Barnsley J, Berta W, Fazelzad R, Papadakos CJ, et al. Health literacy and
cancer self-management behaviors: A scoping review. Cancer 2018;124:4202-10.
https://doi.org/10.1002/cncr.31733. PMID: 30264856

Golinelli D, Boetto E, Carullo G, Nuzzolese AG, Landini MP, Fantini MP. Adoption of Digital
Technologies in Health Care During the COVID-19 Pandemic: Systematic Review of Early
Scientific Literature. J Med Internet Res 2020;22:e22280. https://doi.org/10.2196/22280. PMID:
33079693

Li Q, LuY, Hao Y, Zhao Y, Qi X-X, Qiao J. Adaptive digital and non-digital self-management in
permanent enterostomy patients: A qualitative study based on the Chronic Illness Trajectory
framework. European Journal of Oncology Nursing 2025;74:102733.
https://doi.org/10.1016/j.ejon.2024.102733. PMID: 39637689

Marthick M, McGregor D, Alison J, Cheema B, Dhillon H, Shaw T. Supportive Care Interventions
for People With Cancer Assisted by Digital Technology: Systematic Review. J Med Internet Res
2021;23:e24722. https://doi.org/10.2196/24722.  PMID: 34714246

Papachristou N, Kotronoulas G, Dikaios N, Allison SJ, Eleftherochorinou H, Rai T, et al. Digital
Transformation of Cancer Care in the Era of Big Data, Artificial Intelligence and Data-Driven
Interventions: Navigating the Field. Semin Oncol Nurs 2023;39:151433.
https://doi.org/10.1016/j.soncn.2023.151433. PMID: 37137770

Singh S, Fletcher GG, Yao X, Sussman J. Virtual Care in Patients with Cancer: A Systematic Review.
Current Oncology 2021;28:3488-506. https://doi.org/10.3390/curroncol28050301. PMID: 34590602
Norman CD, Skinner HA. eHEALS: The eHealth literacy scale. ] Med Internet Res 2006;8:e507.
https://doi.org/10.2196/jmir.8.4.e27. PMID: 17213046

Thorup CB, Uitto M, Butler-Henderson K, Wamala-Andersson S, Hoffrén-Mikkola M, Schack Thoft
D, et al. Choosing the Best Digital Health Literacy Measure for Research: Mixed Methods Study. J
Med Internet Res 2025;27:e59807. https://doi.org/10.2196/59807. PMID: 40198098

Gilstad H. Toward a  comprehensive  model of  eHealth literacy  2014.
https://doi.org/10.13140/2.1.4569.0247.

Van Der Vaart R, Drossaert C. Development of the digital health literacy instrument: Measuring a
broad spectrum of health 1.0 and health 2.0 skills. J Med Internet Res 2017;19:e6709. https://doi.org/
10.2196/jmir.6709. PMID: 28119275

Yang K, Hu Y, Qi H. Digital Health Literacy: Bibliometric Analysis. J Med Internet Res
2022;24:e35816. https://doi.org/10.2196/35816. PMID: 35793141

Arias Lopez MDP, Ong BA, Borrat Frigola X, Fernandez AL, Hicklent RS, Obeles AJT, et al. Digital
literacy as a new determinant of health: A scoping review. PLOS Digital Health 2023;2:e0000279.

https://preprints.jmir.org/preprint/78490 [unpublished, peer-reviewed preprint]



JMIR Preprints Lifareset al

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

https://doi.org/10.1371/journal.pdig.0000279. PMID: 37824584

Van Kessel R, Wong BLH, Clemens T, Brand H. Digital health literacy as a super determinant of
health: More than simply the sum of its parts. Internet Interv 2022;27:100500.
https://doi.org/10.1016/j.invent.2022.100500. PMID: 35242586

Melhem S, Nabhani-Gebara S, Kayyali R, Almomani H, Alrashdan Y, Elian M, et al. The Role of
Digital Literacy, Health Literacy, and Information-Seeking Behaviour in Cancer Care: Empowering
Survivors through Knowledge and Action. Health Promotion - From Knowledge to Action. 2025.
https://doi.org/10.5772/INTECHOPEN.1009800.

Heudel PE, Delrieu L, Dumas E, Crochet H, Hodroj K, Charrier I, et al. Impact of Limited E-Health
Literacy on the Overall Survival of Patients With Cancer. JCO Clin Cancer Inform 2022:e2100174.
https://doi.org/10.1200/CCI.21.00174. PMID: 35213209

Pimentel-Parra GA, Soto-Ruiz MN, San Martin-Rodriguez L, Escalada-Hernandez P, Garcia-Vivar
C. Effectiveness of Digital Health on the Quality of Life of Long-Term Breast Cancer Survivors: A
Systematic Review. Semin Oncol Nurs 2023;39:151418.
https://doi.org/10.1016/j.soncn.2023.151418. PMID: 37045645

Verma R, Saldanha C, Ellis U, Sattar S, Haase KR. eHealth literacy among older adults living with
cancer and their caregivers: A scoping review. J Geriatr Oncol 2022;13:555-62.
https://doi.org/10.1016/j.jg0.2021.11.008. PMID: 34810146

Kemp E, Trigg J, Beatty L, Christensen C, Dhillon HM, Maeder A, et al. Health literacy, digital
health literacy and the implementation of digital health technologies in cancer care: the need for a
strategic ~ approach. Health ~ Promotion  Journal of  Australia  2021;32:104-14.
https://doi.org/10.1002/hpja.387. PMID: 32681656

Sciensano L, Cosgrove B, Sciensano S, Kesisoglou B, Sciensano I. TEHDAS, Mapping health data
management systems through country visits: development, needs and expectations of the EHDS 1 0
Document info 0.1 Authors and contributors Author Partner 2023.

Hasannejadasl H, Roumen C, Smit Y, Dekker A, Fijten R. Health Literacy and eHealth: Challenges
and Strategies. JCO Clin Cancer Inform 2022:e2200005. https://doi.org/10.1200/CCI.22.00005.
PMID: 36194843

Montero Delgado JA, Merino Alonso FJ, Monte Boquet E, Avila De Tomaés JF, Cepeda Diez JM.
Competencias digitales clave de los profesionales sanitarios. Educacién Médica 2020;21:338—44.
https://doi.org/10.1016/j.edumed.2019.02.010.

Schreiweis B, Pobiruchin M, Strotbaum V, Suleder J, Wiesner M, Bergh B. Barriers and Facilitators
to the Implementation of eHealth Services: Systematic Literature Analysis. J Med Internet Res
2019;21:e14197. https://doi.org/10.2196/14197. PMID: 31755869

Charalambous A. Digital transformation in healthcare: Have we gone off the rails? Asia Pac J Oncol
Nurs 2024;11:100481. https://doi.org/10.1016/j.apjon.2024.100481. PMID: 38774536

Protogiros D, Cloconi C, Tsitsi T, Nicolaidou I, Kyriacou E, Couespel N, et al. Achieving digital
transformation in cancer care across Europe: Practical recommendations from the TRANSITION
project. J Cancer Policy 2025;44:100584. https://doi.org/10.1016/J.JCP0.2025.100584. PMID:
40210108

Kaihlanen A-M, Virtanen L, Kainiemi E, Sulosaari V, Heponiemi T. Continuing Education in Digital
Skills for Healthcare Professionals — Mapping of the Current Situation in EU Member States. Int J
Health Policy Manag 2024:1. https://doi.org/10.34172/ijhpm.8309. PMID: 39099482

Tischendorf T, Hasseler M, Schaal T, Ruppert S-N, Marchwacka M, Heitmann-Méller A, et al.
Developing digital competencies of nursing professionals in continuing education and training — a
scoping review. Front Med (Lausanne) 2024;11:1358398.
https://doi.org/10.3389/fmed.2024.1358398. PMID: 38947234

European Commission, DigComp 2.2, The Digital Competence framework for citizens: with new
examples of knowledge, skills and attitudes. Publications Office, LU 2022.

Kim SH, Choe YH, Kim DH. Patient Empowerment in Cancer Care: A Scoping Review. Cancer

https://preprints.jmir.org/preprint/78490 [unpublished, peer-reviewed preprint]



JMIR Preprints Lifareset al

[34]

[35]

[36]

[37]

[38]

[39]

[40]
[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

Nurs 2024;47:471-83. https://doi.org/10.1097/NCC.0000000000001228. PMID: 36907924

Leena T, Jenna P, Carme C, Leeni L, Helena L-K, Sonia M, et al. Digital skills of health care
professionals in cancer care: A systematic review. Digit Health 2024;10:20552076241240908.
https://doi.org/10.1177/20552076241240907. PMID: 38528966

Longhini J, Rossettini G, Palese A. Digital Health Competencies Among Health Care Professionals:
Systematic Review. J Med Internet Res 2022;24:e36414. https://doi.org/10.2196/36414. PMID:
35980735

Mainz A, Nitsche J, Weirauch V, Meister S. Measuring the Digital Competence of Health
Professionals: Scoping Review. JMIR Med Educ 2024;10:e55737. https://doi.org/10.2196/55737.
PMID: 38551628

Tinmaz H, Lee YT, Fanea-Ivanovici M, Baber H. A systematic review on digital literacy. Smart
Learning Environments 2022;9:1-18. https://doi.org/10.1186/S40561-022-00204-Y/TABLES/9.
PMID: 40478098

European Cancer Organisation, TRANSITION project. 2024. https://www.europeancancer.org/eu-
projects/impact/resource/transition. (accessed December 20, 2024).

European Commission. Directorate General for Employment SA and Inclusion. Digitalisation in
education and training: checklist for successful projects and initiatives. 2022.
https://doi.org/10.2767/827641.

Kim S, Ji Y. Gap Analysis. The International Encyclopedia of Strategic Communication. 1st ed.,
Wiley; 2018, p. 1-6.

Martilla JA, James JC. Importance-Performance Analysis. J Mark 1977;41:77-9.
https://doi.org/10.1177/002224297704100112.

Feng M, Mangan J, Wong C, Xu M, Lalwani C. Investigating the different approaches to
importance—performance  analysis. The Service Industries Journal 2014;34:1021-41.
https://doi.org/10.1080/02642069.2014.915949.

Ahmed HOK. How to use importance-performance analysis (IPA)-based SWOT analysis as a new
quantitative methodology for developing actual strategic plans in universities. SN Social Sciences
2021;1:32. https://doi.org/10.1007/s43545-020-00039-9.

Cladera M. An application of importance-performance analysis to students’ evaluation of teaching.
Educ Assess Eval Account 2021;33:701-15. https://doi.org/10.1007/s11092-020-09338-4.

Shin J, Kim N-Y. Importance-Performance Analysis of Patient-Safety Nursing in the Operating
Room: A Cross-Sectional Study. Risk Manag Healthc Policy 2024;Volume 17:715-25.
https://doi.org/10.2147/RMHP.S450340. PMID: 38559872

Zarei E, Bagheri A, Daneshkohan A, Khodakarim S. Patients’ Views on Service Quality in Selected
Iranian Hospitals: An Importance-Performance Analysis. Shiraz E Med J 2020;21.
https://doi.org/10.5812/semj.97938.

Serrano-Gomez V, Garcia-Garcia O, Rial-Boubeta A. Using Importance—Performance Analysis (IPA)
to Improve Golf Club Management: The Gap between Users and Managers’ Perceptions.
Sustainability 2023;15:7189. https://doi.org/10.3390/su15097189.

Abalo J, Varela J, Manzano V. Importance values for Importance—Performance Analysis: A formula
for spreading out values derived from preference rankings. J Bus Res 2007;60:115-21.
https://doi.org/10.1016/j.jbusres.2006.10.009.

Izadi A, Jahani Y, Rafiei S, Masoud A, Vali L. Evaluating health service quality: using importance
performance analysis. Int J Health Care Qual Assur 2017;30:656-63.
https://doi.org/10.1108/IJHCQA-02-2017-0030. PMID: 28809594

Martinez Izaguirre M, Yéaniz Alvarez de Eulate C, Villardén Gallego L. Aplicacién de un analisis de
importancia y realizacion de competencias para la identificacion de prioridades en la formacion
docente. Revista de Educacion 2021:97-128. https://doi.org/10.4438/1988-592X-RE-2021-393-487.

Linares D, Charalambous A. Addressing digital skills gaps in cancer care: A call for targeted training
programs. European Journal of Oncology Nursing 2025;75.

https://preprints.jmir.org/preprint/78490 [unpublished, peer-reviewed preprint]



JMIR Preprints Lifareset al

[52]

[53]

[54]

[55]
[56]

[57]
[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

https://doi.org/10.1016/j.ejon.2025.102842. PMID: 40010018

Patient-reported indicators for assessing health system performance MEASURING WHAT
MATTERS: THE PATIENT-REPORTED INDICATOR SURVEYS Measuring What Matters: the
Patient-Reported Indicator Surveys Patient-reported indicators for assessing health system
performance PUBE 2 | 2019.

Tampere University. Foundations of the Concept of Digital Competence: Theoretical Framework and
Measurement Tool. 2018.
https://cris.tuni.fi/ws/portalfiles/portal/15782480/MIE_FoundCur_25_April2018.pdf(accessed
December 20, 2024).

Segur Ferrer J. Les competéncies basiques dels professionals de la salut necessaries per incorporar la
Salut Digital en la practica professional 2022.

eDelphi: European Digital Learning Platform for Health Professionals. 2024.

Reixach E, Andrés E, Sallent Ribes J, Gea-Sanchez M, Avila Lépez A, Cruafias B, et al. Measuring
the Digital Skills of Catalan Health Care Professionals as a Key Step Toward a Strategic Training
Plan: Digital Competence Test Validation Study. J Med Internet Res 2022;24:e38347. https://doi.org/
10.2196/38347. PMID: 36449330

Turku University of Applied Sciences. DigiCanTrain: Digital Cancer Training Platform. 2024.
https://digicantrain.turkuamk.fi (accessed December 20, 2024).

Foadi N, Varghese J. Digital competence — A Key Competence for Todays and Future Physicians. J
Eur CME 2022;11:2015200. https://doi.org/10.1080/21614083.2021.2015200. PMID: 34992949
Charalambous A, Dodlek N. Big Data, Machine Learning, and Artificial Intelligence to Advance
Cancer Care: Opportunities and Challenges. Semin Oncol Nurs 2023;39:151429.
https://doi.org/10.1016/j.soncn.2023.151429. PMID: 37085405

Ramachandran S, Chang H-J, Worthington C, Kushniruk A, Ibafiez-Carrasco F, Davies H, et al.
Digital Competencies and Training Approaches to Enhance the Capacity of Practitioners to Support
the Digital Transformation of Public Health: Rapid Review of Current Recommendations. JMIR
Public Health Surveill 2024;10:e52798—e52798. https://doi.org/10.2196/52798. PMID: 39248660
Barbosa B, Bravo I, Oliveira C, Antunes L, Couto JG, McFadden S, et al. Digital skills of therapeutic
radiographers/radiation therapists — Document analysis for a European educational curriculum.
Radiography 2022;28:955-63. https://doi.org/10.1016/j.radi.2022.06.017. PMID: 35842952

Navarro Martinez O, Igual Garcia J, Traver Salcedo V. Estimating Patient Empowerment and Nurses’
Use of Digital Strategies: eSurvey Study. Int J Environ Res Public Health 2021;18:9844.
https://doi.org/10.3390/ijerph18189844. PMID: 34574766

Gilbert RM. Reimagining digital healthcare with a patient-centric approach: The role of user
experience (UX) research. Front Digit Health 2022;4:899976.
https://doi.org/10.3389/fdgth.2022.899976. PMID: 36016600

Melhem SJ, Nabhani-Gebara S, Kayyali R. Digital Trends, Digital Literacy, and E-Health
Engagement Predictors of Breast and Colorectal Cancer Survivors: A Population-Based Cross-
Sectional Survey. Int J Environ Res Public Health 2023;20:1472.
https://doi.org/10.3390/ijerph20021472. PMID: 36674237

Ellis EM, Varner A. Unpacking cancer patients’ preferences for information about their care. J
Psychosoc Oncol 2018;36:1-18. https://doi.org/10.1080/07347332.2017.1357666. PMID: 28786762
Tashkandi E, BaAbdullah M, Zeeneldin A, AlAbdulwahab A, Elemam O, Elsamany S, et al.
Optimizing the Communication with Cancer Patients During the COVID-19 Pandemic: Patient
Perspectives. Patient Prefer Adherence 2020;Volume 14:1205-12.
https://doi.org/10.2147/PPA.S263022. PMID: 32764893

Yoo S-H, Sung JH, Lee K, Hong B, Oh EG, Kim SH, et al. The needs for digital health and eHealth
literacy of cancer patients, caregivers, and healthcare providers: A multicenter, descriptive
correlational study. European Journal of Oncology Nursing 2024;70:102581. https://doi.org/10.1016/
j.ejon.2024.102581. PMID: 38749385

https://preprints.jmir.org/preprint/78490 [unpublished, peer-reviewed preprint]



JMIR Preprints Lifareset al

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

Darley A, Furlong E, Maguire R, McCann L, Coughlan B. Relationship and Attachment to Digital
Health Technology During Cancer Treatment. Semin Oncol Nurs 2024;40:151587.
https://doi.org/10.1016/j.soncn.2024.151587. PMID: 38342642

Gordon NP, Crouch E. Digital Information Technology Use and Patient Preferences for Internet-
Based Health Education Modalities: Cross-Sectional Survey Study of Middle-Aged and Older Adults
With Chronic Health Conditions. JMIR Aging 2019;2:e12243. https://doi.org/10.2196/12243. PMID:
31518291

Katsaros D, Hawthorne J, Patel J, Pothier K, Aungst T, Franzese C. Optimizing Social Support in
Oncology with Digital Platforms. JMIR Cancer 2022;8:e36258. https://doi.org/10.2196/36258.
PMID: 35749161

Stubenrauch S, Schneid E, Wiinsch A, Helmes A, Bertz H, Fritzsche K, et al. Development and
evaluation of a checklist assessing communication skills of oncologists: the COM-ON-Checklist. J
Eval Clin Pract 2012;18:225-30. https://doi.org/10.1111/j.1365-2753.2010.01556.x. PMID:
21029271

Henry BW, Block DE, Ciesla JR, McGowan BA, Vozenilek JA. Clinician behaviors in telehealth care
delivery: a systematic review. Advances in Health Sciences Education 2017;22:869-88.
https://doi.org/10.1007/s10459-016-9717-2. PMID: 27696102

Kumar D, Gordon N, Zamani C, Sheehan T, Martin E, Egorova O, et al. Cancer Patients’ Preferences
and Perceptions of Advantages and Disadvantages of Telehealth Visits During the COVID-19
Pandemic. JCO Clin Cancer Inform 2023:e2300040. https://doi.org/10.1200/CCI.23.00040. PMID:
37656925

Thestrup Hansen S, Jgrgensen L, Schmidt V-J, Gebhard @rsted L, Piil K. Empowered or challenged?
The dual impact of condition-specific electronic Patient-Reported Outcome Measures in the person-
centred care of women with breast cancer: A qualitative study. European Journal of Oncology
Nursing 2024;73:102712. https://doi.org/10.1016/j.ejon.2024.102712. PMID: 39486313

Lance CE. More statistical and methodological myths and urban legends. Organ Res Methods
2011;14:279-86. https://doi.org/10.1177/1094428110391814.

Han T, Wei Q, Wang R, Cai Y, Zhu H, Chen J, et al. Service Quality and Patient Satisfaction of
Internet Hospitals in China: Cross-Sectional Evaluation With the Service Quality Questionnaire. J
Med Internet Res 2024;26:e55140. https://doi.org/10.2196/55140. PMID: 39514849

Azzopardi E, Nash R. A critical evaluation of importance—performance analysis. Tour Manag
2013;35:222-33. https://doi.org/10.1016/J. TOURMAN.2012.07.007.

Kaper MS, de Winter AF, Bevilacqua R, Giammarchi C, McCusker A, Sixsmith J, et al. Positive
outcomes of a comprehensive health literacy communication training for health professionals in three
european countries: A multi-centre pre-post intervention study. Int J Environ Res Public Health
2019;16. https://doi.org/10.3390/IJERPH16203923, PMID: 31619010

Tinmaz H, Lee Y-T, Fanea-Ivanovici M, Baber H. A systematic review on digital literacy. Smart
Learning Environments 2022;9:21. https://doi.org/10.1186/s40561-022-00204-y. PMID: 40478098
Makarov D V, Feuer Z, Ciprut S, Lopez NM, Fagerlin A, Shedlin M, et al. Randomized trial of
community health worker-led decision coaching to promote shared decision-making for prostate
cancer screening among Black male patients and their providers. Trials 2021;22:128.
https://doi.org/10.1186/s13063-021-05064-4. PMID: 33568208

Tuominen L, Leino-Kilpi H, Poraharju J, Cabutto D, Carrion C, Lehti6é L, et al. Interactive digital
tools to support empowerment of people with cancer: a systematic literature review. Supportive Care
in Cancer 2024;32:396. https://doi.org/10.1007/s00520-024-08545-9. PMID: 38816629

European Commission. Proposal for a Regulation of the European Parliament and of the Council
laying down harmonised rules on artificial intelligence (Artificial Intelligence Act) and amending
certain  Union legislative acts. 2022.  https://eur-lex.europa.eu/legal-content/EN/TXT/?
uri=CELEX:52022PC0197 (accessed December 20, 2024).

https://preprints.jmir.org/preprint/78490 [unpublished, peer-reviewed preprint]



JMIR Preprints Lifareset al

Supplementary Files

https://preprints.jmir.org/preprint/78490 [unpublished, peer-reviewed preprint]



JMIR Preprints Lifareset al

Figures

https://preprints.jmir.org/preprint/78490 [unpublished, peer-reviewed preprint]



JMIR Preprints Lifiareset a
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Comparative IPA graph CP vs. NCP vs. PC. Note. CP: clinical professionals; NCP: non-clinical professionals; PC:
patients/caregivers.
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