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Abstract (296 words)
An explorative Delphi study to uncover knowledge, attitudes and skills for nurses
using eHealth.
Background: eHealth, the use of information and communication technologies for health is
seen as an innovative solution. eHealth training has only been scarcely integrated into
nursing education; students lack insight into the practice of eHealth.
Objective: The aim of this study is to uncover what knowledge, attitudes and skills nurses
need for the use of eHealth to community-dwelling patients, in order to improve education for
bachelor nursing students.

Method: An exploratory 3 round Delphi-study was conducted to obtain group consensus. A
purposive sampling procedure was used to recruit experts experienced in eHealth
applications for community-dwelling patients. Thirty-two homecare nurses, 12 lecturers in
bachelor nursing education, 2 patients and 5 producers of eHealth applications participated.
We used an instrument based on the concept of 'entrustable professional activities' to collect
data. To execute entrustable professional activities, adequate knowledge, skills and attitudes
are required. In two on-line sets of questions and an expert meeting, 14 professional
activities for nurses using eHealth were presented with: 15 knowledge, 9 attitude and 28
skills items per activity. A threshold of 80% was used for consensus.
Results: This study suggests that at least 10 items are needed to entrust a specific eHealth
task to a nurse. Communication skills, clinical knowledge, an supportive attitude, an ethical
awareness, analytical skills to solve problems, coaching skills and the ability to effectively
combine clinical experience with eHealth in decision-making seem essential. Moreover, we
achieved consensus for 14 entrustable professional activities.

Conclusion: These findings provide a transparent view of what might be taught regarding
eHealth in homecare settings in bachelor nursing curricula.
Recommendations: More research is needed to assess the validity of the entrustable
professional activities and the associated knowledge, attitude and skills items.
Keywords: nursing education, entrustable professional activities, competencies.
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Samenvatting (298 woorden)

Een verkennende Delphi-studie naar kennis, attitude en vaardigheden voor
verpleegkundigen bij het gebruik van eHealth

Achtergrond: eHealth, het gebruik van informatie- en communicatietechnologieën in de
gezondheidzorg wordt gezien als een innovatieve oplossing. Echter, eHealth training is
nauwelijks geïntegreerd in het verpleegkundig onderwijs. Studenten hebben gebrek aan
inzicht in de mogelijkheden van eHealth in de verpleegkundige praktijk.
Doel: Het doel van deze studie was ontdekken welke kennis, attitude en vaardigheden
verpleegkundigen nodig hebben voor het gebruik van eHealth bij thuiswonende patiënten,
teneinde het onderwijs voor bachelor verpleegkunde studenten te verbeteren.
Methode: Er is een verkennende Delphi-studie in 3 rondes uitgevoerd. Er is een
doelgerichte selectie procedure gebruikt voor het rekruteren van deskundigen in eHealth
toepassingen voor thuiswonende patiënten. Tweeëndertig thuiszorgverpleegkundigen, 12
docenten uit het bachelor verpleegkunde onderwijs, 2 patiënten en 5 producenten van
eHealth toepassingen hebben deelgenomen.
In deze studie is een instrument gebruikt gebaseerd op het concept beroepstaken, de
zogenaamde 'entrustable professional activities', om gegevens te verzamelen. Voor het
uitvoeren van beroepstaken zijn kennis, vaardigheden en attitudes nodig. In twee online
vragenlijsten en een expert-bijeenkomst, zijn 14 beroepstaken voor eHealth toepassing door
verpleegkundigen gepresenteerd met per activiteit: 15 kennis, 9 attitude en 28 vaardigheden
items. De consensusdrempel was 80%.
Resultaten: Bevindingen suggereren dat tenminste 10 kennis, attitude en vaardigheidsitems
nodig zijn om een specifieke eHealth taak toe te vertrouwen aan een verpleegkundige.
Communicatievaardigheden, klinische kennis, een ondersteunende houding, ethisch
bewustzijn, analytische vaardigheden voor probleemoplossing, coachingsvaardigheden en
het effectief combineren van klinische kennis met eHealth in de besluitvorming, lijken van
essentieel belang. Bovendien bereikten we consensus over 14 beroepstaken.
Conclusie: De bevindingen geven een transparant beeld van wat aangeleerd kan worden
over eHealth in de thuiszorg in bachelor verpleegkunde opleidingen.
Aanbeveling:

Meer onderzoek is nodig naar de validiteit van de beroepstaken en de

daarmee samenhangende kennis, attitude en vaardigheden.

Trefwoorden:
competenties.

verpleegkundig
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INTRODUCTION
Healthcare systems across the globe are challenged by the aging population, the
increasing prevalence of chronic diseases, complex technologies (1,2) and an expected
shortage of staff (3,4). The health care sector is challenged to rethink current paradigms of
healthcare delivery (5).

Background
eHealth defined as; the use of Internet and Communication Technology (ICT) in
health services and processes combined with organisational change in healthcare systems
and new skills (6) is seen as an innovative solution. eHealth covers the interaction between
patients and health-service providers over a distance (6).
Applications such as video conferencing, remote monitoring devices measuring
physiological parameters, life style monitor equipment and social alarming systems are used
for delivering healthcare services to community-dwelling patients (7-9). eHealth might
contribute to the quality of life of patients through self-management support (5,10,11). It
enables remote real time patient consultations and offers the opportunity to support patients
with routine tasks and everyday home activities while enhancing their independence and
autonomy (9,12-14) eHealth is becoming an important aspect of nursing practice (15-17).

Available evidence relating to the use of ICT fails to articulate the nursing contribution
with any clarity (18). In mainstream nursing practice the use of eHealth is still very limited
(16) due to a lack of awareness, skills and confidence in routine practice (19-21). Educating
and training professionals to competently utilise eHealth is critical for adoption and
implementation success (22,23). Nevertheless eHealth is not formally included in most
undergraduate nursing education programs (19), necessary educational elements are lacking
(24) and the education of care professionals is inadequate (8).
Education of students has significant impact on their attitudes towards eHealth
(19,25).
eHealth

Students need knowledge about when, why and how,

to use and respond to

(10,12,21,26). In the Netherlands, as in many countries, eHealth education

programmes are only scarcely integrated into pre-registration nursing curricula (10,19,24),
although nursing universities agree that education should be mandatory for their students
(27). Subsequently students lack insight into the range and practice of eHealth (28).

In order to be able to reach its potential, eHealth requires adequately trained users,
including nurses (20,29) to ensure the right mix of competencies to cope with innovative
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technologies, service delivery models and corresponding changes in the roles and
responsibilities of the healthcare delivery team (5,10,30). Therefore awareness and
acceptance should be addressed through the inclusion of eHealth in the nursing curricula
(20,24). These views are acknowledged in the Netherlands in the Professional Nursing
profile. The latest version focuses on the nurse in 2020 who considers eHealth as
fundamental to nursing practice (31).

Knowledge and skills, combined with personal characteristics and attitudes to make
professional judgments (32), are the building block of competencies. In previous research
competencies for the use of eHealth were studied by Gifford et al.(33) and Barakat et al.(12).
Where Gifford et al.(33) focused on the effect of a training intervention for behavioural health
care providers based on experts visions, Barakat et al.(12) discussed competencies for
nurses to support older adults to age in place with academics presenting professionals.
Similarities were found concerning privacy and confidentiality issues, an appropriate video
presence, and training and support for equipment use. Differences concern the need of an
emergency plan and cultural awareness in Gifford et al.(33) and the relevance of
communication skills and decision-making skills on end-user data in Barakat et al.(12). For
both studies no practices nurses were involved. Research across professionals is needed
before the education of future professionals can keep up with developments in eHealth (34).

Problem statement
We see a lack of systematic educational programmes in eHealth. This remains a
barrier for the embracement of eHealth by nurses and hampers the integration of the benefits
of new technologies for community-dwelling patients. Despite exploratory findings, the
specific knowledge, attitudes and skills required by nurses to provide eHealth remain
unclear.

Aim
The aim of this study was to uncover the precise knowledge, attitudes and skills
bachelor nurses need in eHealth. This inventory has practical relevance because it may
serve as a tool for the development of eHealth in nursing curricula.

Research question:
What knowledge, attitudes and skills are required for bachelor nurses to provide eHealth to
community-dwelling patients?
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METHODS
Research design
Due to unavailability of evidence from practice nurses, lecturers, patients and
providers concerning nursing knowledge, attitudes and skills (KAS) in eHealth (12,18,33,34)
an explorative study has been conducted. Since a Delphi-study is particularly useful in
achieving consensus when there is lack of empirical evidence (35), an exploratory (36)
Delphi-design is chosen. This is an effective way to measure and obtain group consensus on
competencies from experts in a multi-round format (37,38). Each opinion carries the same
weight and has equal value and importance in the analysis, avoiding the bias of dominant
views within group discussions (37).
A modified three-round Delphi technique (Figure 1), with two online set of questions in
February and March 2014 is used. Round 3, an expert meeting to discuss the findings from
the previous rounds and attain the final description of KAS took place in April 2014. The
decision over the number of rounds was pragmatic due to available time, which is generally
accepted (38,39). Based on literature, we agreed that consensus was reached when 80% of
the experts scored items as being (very) relevant to essential. Percentage agreement is
generally used (40).

All eligible experts received a link for a URL of the online sets of questions by
anonymous

email,

using

a

commercially

available

online

survey

tool

(http://www.surveymonkey.com). The sets of questions included instructions for completion
and a time frame for answering. They were available for one week, after four days a
reminder e-mail was send.

Participants.
The population consists of a) practice nurses from home care services, experienced
in eHealth to community-dwelling patients, b) lecturers from bachelor nursing education with
special interest in eHealth c) patients receiving eHealth services, invited to express the voice
of the customer and d) producers of eHealth applications. Producers were included because
ICT applications affect professional performance (41) and training programmes are often
provided by the producers (27). We aimed to include these groups of eHealth experts: to
guarantee a broad spectrum of opinion, anticipate on attrition rate and to reach a reliable
consensus of opinion (37), in amounts of twenty nurses, ten lecturers,15 patients and five
producers. A purposive sampling procedure was used. As has been done in a Delphi study
of Eskes et al.(42) the number of nurses are double those of the other groups, as the
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opinions of these individuals are fundamental to the aim of this study. Experts participated
voluntary, without any financial compensation.

Recruitement
Organisations were approached by telephone, employees with special interest in
eHealth were informed and requested to propose potential experts. Additional information
was sent by email about the aim of the study, the relevance for practice and the dates of the
consecutive research rounds. When general commitment to participate was received, phone
calls were made with potential experts to inform them about the survey, and to check
whether they met the requirement of experience for more than 6 months. Patients were
recruited for snowball sampling by their nurses, and a patient information letter was provided.
Thereafter, an eligibility telephone call was made, to check if patients were experienced for
more than six months, whether they were able to read Dutch and if they were able to
complete the online questionnaire (a paper version was available).

Research Instrument
The content of the set of questions in this study was provided by " The Research
Group of Demand Driven Care, Utrecht University of applied sciences" (references available
at request) and based on the concept of 'entrustable professional activities' (EPA's) (43),
used in several Dutch medical education programmes (44). EPA's are tasks that should be
entrusted only to those individuals who have competence to perform them in a given
timeframe and context. Adequate knowledge, skills and attitudes are required (43).
Fourteen EPA's in eHealth to community-dwelling patients (with description), were
presented and concerned the roles; a) the nurse as care taker - 10 EPA's , b) the nurse as
coordinator of care - 3 EPA's c) the nurse as a coach for colleagues - 1 EPA (45). Fifty-two
items per EPA were proposed for competent execution: 15 knowledge items, 9 attitude items
and 28 skills items. The skills items were divided into five subsections, respectively; general,
technological, clinical, communication and implementation skills.
The instrument was not yet validated.

The first set of questions was pilot tested by four nursing students and five
researchers regarding a) the average amount of time required to complete the questionnaire,
b) the clarity of items, c) intelligibility of instructions and (d) the adequacy of the format.
Small adjustments in formulation were made.
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Round 1
The first set of questions aimed to map out characteristics of the experts, gain insight
into experts visions on relevance and the importance of EPA's and KAS, and identify KAS
items and EPA's that might have been omitted.
The relevance of the 14 EPA's was examined by the question: how important is this
professional task to your opinion? Answers could be scored on a 5-point Likert scale (totally
irrelevant, not relevant, relevant, very relevant, essential). Thereafter the importance of items
for each 14 EPA’s was questioned by the question: What KAS does a nurse in any case
need, to be able to carry out this task as an independent professional? Per EPA, a maximum
of seven knowledge items, five attitude items and three general, three technological, three
clinical, four communication skills and three implementation skills could be selected.
Items reaching the consensus level were retained. Items reaching less than 20%
consensus were retained as well for round 2 to be discussed during the expert meeting.

Round 2
The second set of questions aimed to achieve more consensus and was sent to all
experts with a) one question about the experts quality b) agreed items per EPA and c) per
EPA the items scored between 20% - 80%. Group scores percentages per items were
presented. Extra items proposed by experts were added.
Experts were asked to rate the importance of items, scored between 20% and 80%,
on a 5-point Likert scale (irrelevant, not relevant, nor irrelevant, neither relevant, relevant,
essential). This method was repeated for each of the 14 EPA's. At the end of the
questionnaire comments could be made.

Round 3
The expert meeting, aimed to discuss the findings from the previous rounds and
attain consensus from a 3 hours' workshop. Experts received a hand-out at the start;
selected items per EPA were presented in green and not selected items in red. A chairman
using a roadmap was in charge during the expert meeting. The meeting had three phases; 1)
discussion of EPA's proposed by experts in round 1. (2) Thereafter an additional KAS from
round 1 were presented. Experts were requested to suggest these items when it seemed
appropriate to an EPA. (3) Then not selected (=red) knowledge, attitude and skills items per
EPA's could be proposed from the hand-out, to be admitted in the final (green) KAS list.
Proposals were then discussed.
After each discussion, experts gave their final anonymous judgment; a yes or a no,
via a voting device. This process was repeated for each of the 14 EPA's. Discussions were
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audio-recorded for analysis to prevent that no data was lost. Permission for recording was
asked.

Ethical considerations
The approached member of the ethics committee waived the need for approval for
this study. Willingness to participate was given when the experts had given oral or on-line
consent before the start of the study or by response to the first questionnaire.

Data analysis
Data analysis was performed using Statistical Package for Social Sciences (SPSS,
version 22.0, IBM, Armonk, NY).
Frequencies in round 1, 2 and 3 were calculated to determine the number of KAS
items that reached consensus after each round. In round 2 the Mann-Whitney U-test was
used to reveal significant differences between lecturers and nurses. We used a
nonparametric test because parametric assumptions were not met. After round 3, audio
recordings were transcribed. Audio recordings, field notes and expert comments from the
handouts were analysed by the first and second author. The qualitative data were read,
content analysed and combined with similar meaning units into codes and then transformed
into themes.

RESULTS
Participants
Initially, 49 experts consented with regards to participation, fifty-one experts
responded to round 1 (106%), 37 experts (73%) completed round 1. One patient expert was
lost because the questionnaire was too complicated. The characteristics of the experts are
presented in Table 1. The experts appeared were representatives of the field of investigation.
They represented various organisational, educational and professional contexts from all-over
the Netherlands, and were experienced in eight eHealth applications, whereby video
conferencing, social alarming, life style monitoring and telemonitoring, for more than 6
months to more than 10 years.
Forty-eight experts received a questionnaire for round 2 because answers to the
questionnaire were anonymous. Response rates in round 2 were 68%. Six respondents were
lost after the first question, these cases were not counted. Forty-eight experts were invited
for round 3 of whom 25 (52%) participated (Table 2/ Fig.1).
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Round 1
Consensus was reached regarding the relevance of the proposed EPA's, 92-100%
(Table 3), although EPA 1 and 2 had a lower score of 86,3% and 80,3% respectively.
Twenty-five of 728 items (= 14 EPA's x 52 KAS items) reached the consensus level. Of these
25 items, analytic and coaching skills were frequently chosen.
From the open-ended questions in round 1, 18 additional items were identified: four
knowledge, three attitude and 11 skills items, to be judged for consensus in the subsequent
rounds. Six items were proposed for EPA one. Two EPA's and two items not associated with
an EPA were proposed and passed over to be discussed in the expert meeting.
Outcomes were corrected for missing values.
Round 2
In the second round, consensus was reached for more than 10 items per EPA. We
compared the selection of items between lecturers and nurses and found significant
differences (P = <0,05 (Table 5)) between groups. Nurses scored consensus on 16 items
but the total group score was below consensus level. Of these unselected items, eight
concerned implementation skills. All 16 items were retained to be discussed in round 3.
Ten of 18 additional items proposed by experts in round 1, reached the consensus
level (Table 4, items in italic).

Round 3
Three additional experts, present on the basis of their long-term expertise in eHealth
but not entitled to vote, participated in the discussion.
EPA 1 and 2 were discussed because of their relative lower scores and were revised.
EPA 1 reached consensus at 82%. A distinction was made between a user problem and a
technical problem, the nurse should be to able to recognise the difference. EPA 2 reached
consensus at 91% after, 'being responsible for' was changed to 'informs …' (Table 3).
Proposed additional EPA's from round 1, were not selected as new EPA's. These
activities were seen as conditions. Subsequently, 14 EPA's and items were discussed and
consensus was reached on two more items. Items that differed significantly between nurses
and lecturers in round 2 were discussed but not selected. Table 3 summarises knowledge,
attitudes and skills (Table 4) finally selected per EPA.
Most selected items (>8-13) are communication skills, clinical knowledge, an
supportive attitude, an ethical awareness, analytical skills to solve problems, coaching skills
and the ability to effectively combine clinical experience with eHealth in decision-making.

A.H. Moerman 3995348

Knowledge, attitudes and skills for nurses using eHealth. June 2014

10

Qualitative data results.
Through a process of content analysis and thematic coding from discussions, paper
comments and field notes, eight themes emerged, which could be further grouped into three
categories; a)Technique responsibilities concern problem solving, ethical awareness and
lifelong learning. b) Educational responsibilities concern tailored care, supporting autonomy
and consultation and c) Clinical responsibilities concern clinical reasoning and basic nursing
competence in eHealth use (Table 6).These responsibilities include knowledge, attitudes,
clinical and implementation skills and confirmed the findings of the quantitative analysis.

DISCUSSION

Principal findings
This study suggests that at least 10 KAS items are required for nurses to provide
eHealth to community-dwelling patients. Communication skills, clinical knowledge, an
supportive attitude, an ethical awareness, analytical skills to solve problems, coaching skills
and the ability to effectively combine clinical experience with eHealth in decision-making
seem essential. Moreover, consensus is achieved about 14 professional activities in the use
of eHealth for community-dwelling patients, that could be entrusted to trained professionals.

Our findings expand on those of Barakat et al.(12), Gifford et al.(33) and Hawkins
(46), confirming that ethical awareness and communication are important, as well as
competencies in evidence informed decision making and informatics to foster patients'
willingness to use eHealth (47). Lu et al.(47) found that eHealth care enhanced patients'
ability to play an active role in disease management and health behaviour, patients are
willing to adopt the role of diagnostic agent (48). This is consistent with the importance of
'supporting autonomy' (Table 5). However an empowering attitude, coaching skills and
communications skills are all important conditions for success (48). The importance of 'basic
nursing competence' for applying eHealth is already acknowledged (22).
The item 'knowledge about costs', did not reach the consensus level although this
item is considered important to the patient (47,49,50) and the nurse (51) in other studies, to
enhance eHealth.

The main strength of this research is the broad and systematic exploration
of professional experiences with several eHealth applications in homecare settings.
Therefore, findings are not limited to a specific application but highlight the key EPA's for
nursing practice and indicate a direction for education. This is the only study, to our
A.H. Moerman 3995348
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knowledge, that has gathered detailed knowledge, attitude and skills items about practice
users.
The high consensus level of 80% (40) forced experts to be specific about
requirements regarding the application of a specific EPA. As commented by an expert: ' You
have a tendency to think that everything is important. (consenting sounds), but distinction
must be made concerning the context of the EPA'.
Another strength is the guaranteed anonymity during three rounds, even in the
expert- meeting by the use of voting devices.

However, some limitations are noteworthy. We were unable to find the proposed
patients to participate in the study. Nurses predicted difficulties for the patients to finish 3
rounds, associated with the illnesses of patients and symptoms of fatigue and cognitive
impairment.
Furthermore, incomplete cases in round 1 and 2 might have been caused by the
length and complexity of the sets of questions that exceeded the indicated time. One expert
noted: 'This questionnaire is a monstrosity'. As Keeney et al. (52) state, "Being subjected to
answering the same question time again, with minimal or no interaction among members and
participation reduced to statistical summaries, can be testing for anyone".
We might have planned more time for the expert meeting. Experts were very
concerned and discussed as much as possible in the 3 hours timeframe. Comments were
made about descriptions of EPA's, which made multiple interpretation possible and caused
confusion without time for revision.
Although our sample size was small and may be considered a limitation in this study,
there

is

little

agreement

about

the

sample

size

of

expert

panels

(35,37,38).

Representativeness, is assessed by the qualities of the experts (39). Expert responses add
to knowledge about what care activities might be performed by nurses from home care
services and which KAS they ought to have to execute quality of eHealth care.

Practical relevance.
The results of this study indicate a preliminary direction for education and
assessment. The explicitness of critical tasks and KAS accommodate transparency and by
that as a guide to support curriculum planning (53). Achieved consensus may contribute to a
more uniform education and adequate training.
When eHealth EPA's and KAS could be implemented into a nursing curriculum,
nursing students gain more insight into the opportunities of eHealth in homecare services
and can be trained as skilled professionals before entering practice. Conceptions of work
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enables a likelihood of achieving competence development (54). Furthermore our findings
might be used to educate, teach and assess registered nurses at home care institutions to
adapt to new technologies and changes in professional responsibilities. Insight can serve as
a source of reflection for self-development, and as a statement regarding the kind of service
and relationships that patients can expect (55). This might lead to competently utilising
eHealth and implementation success (22).

CONCLUSION

We uncovered knowledge, attitudes and skills needed to execute entrustable eHealth
tasks for nurses in homecare settings to community-dwelling patients. The comprehensive
and systematic approach in this study provides a transparent view of what might be taught
about eHealth in homecare settings to students in a bachelor nursing curriculum.
Recommendations
However more discussion and research is needed. Validity of the EPA's should be
judged by patients and professionals and the associated knowledge, attitude and skills items
which need to be combined into competencies (38,39). Generalisability and usability for other
settings need to be examined. The findings have potential to enhance eHealth use in nursing
practice, they are promising.
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Figure I: Flowchart Design

. Invitation of potential experts

Telephone contact. Eligibility check, commitment
to participate
(49 experts selected)

DELPHI ROUND 1 SET OF QUESTIONS 1

Analysis of first round data (51 experts

Febr. 15, 2014 mailing 49 experts

responded) modify set of questions 1 into 2.

DELPHI ROUND 2 SET OF QUESTIONS 2

Analysis of findings of second round

March 11, 2014 mailing 48 experts

(32 experts)
Compose a preliminary competencies list .

DELPHI ROUND 3 discussing final KAS and
EPA's,

April 14, 2014. 24 experts participated

 Analysis of
invited 48 experts
 final competencies and discussion field notes
Analysis of final competencies and discussion

Analysis of final KAS and EPA's, discussion field notes and comments
Writing a research rapport -Presenting findings
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Table 1: Round1. Demographic characteristics

Year of birth

Lecturers

Providers

Nurses

Patients

N=12

N=5

N=32

N=2

1935-1951

100%

1952 -1961

25%

60%

34,4%

1962 -1971

50%

20%

12,5%

1972 -1981

25%

12,5%

1982-1991
Gender

20%

40,6%

Male

41,7%

80%

15,6%

Female

58,3%7

20%

84,4%

Education

Low

level

Higher

100%

3,1%
education/

20%

18,6%

50%

Vocational
Applied science

18,7%

40%

68,8%

Scientific

83,3%

80%

9,4%

Experience

1 year

time with

1-4 years

33,3%

eHealth

4-10 years

50%

28,1%

50%

40%

56,3%

50%

50%

20%

412,5%

> 10 years

16,7%

40%

3,1%

Experts are

Social alarming

33,3%

60%

83,3%

experienced

Video conferencing

75%

80%

93,8%

with

Life style monitoring

50%

60%

9,4%

Telemedicine

16,7%

60%

40,6%

Robotics

18,3%

On-line anamnesis

100%

20%

EMR

8,3%

Smartphone to support

8,3%

collegea

Table 2: Participation in the study
Experts

Lecturers

Providers

Nurses

Patients

Total

Proposed

10 (20%)

5 (10%)

20 (40%)

15 (30%)

50

Selected/invited

13 (27%)

6 (13%)

26 (54%)

3 (6%)

48

Round 1

12 (24%)

5 (10%)

32 (63%)

2 (4%)

51

Round 2

7 (22%)

3 ( 9%)

20 (63%)

2 (6%)

32

Round 3

9 (36%)

3 (12%)

13 (52%)

0

25

Round
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Role

Table 3. EPA's and selected KAS.
KAS
EPA. The Nurse:
1. Supports the patient to trust and understand the eHealth

Relevance
score EPA
(82%)

Knowledge

(91%)

enhance their social network (revised)
3. Provides health education by eHealth technology

(98%)

4. Triages on incoming calls and alarming signals

(100%)
(100%)

5. Analyses and interprets incoming data from self-measurements

General
skills

Technological
skills

Clinical
skills

Commun.
skills

Implem.
skills

4

1, 2,3

1

2, 3

2, 3

4

2, 4, 5

1, 4

1, 2, 4, 6

1, 2, 5

2, 8, 13

1, 3, 8, 11,
12

1, 4

1, 2

6,9

1, 3, 4, 7, 10

4

2,3, 4

technology (revised)
2. Informs patients about the possibilities of technology to

Attitudes

1,6, 10, 11

1, 4, 5, 8

4

4

1, 2, 3,12

3,5, 8

1, 2

1, 2, 3

2, 3

1

1

1, 2, 3

1, 2

1, 2, 5,

1, 2

1

6

1, 2, 4

1, 2, 4, 5

1, 3, 4, 5, 8

3,4

4

2, 4, 5, 6

1, 9

1

1,4

2

2, 4, 5

2, 5, 8

1, 3

1, 3, 5, 8

1,4

2

4

2, 3, 4, 5

3, 6, 8, 9

1, 7, 9

4

and automatic controls
6. Monitors vital functions and lifestyle by videoconferencing

(92%)

7. Provides psychosocial support by videoconferencing

(94%)

8. Encourages patients to undertake health promotion activities

(100%)
2

by videoconferencing
(98%)

care through videoconferencing
10.Recruites patients who are eligible for the use of eHealth

(93%)
2, 3

1, 2, 3

coordinator

technologies
11. Evaluates and reviews the care process by videoconferencing

(92%)

1

1, 5

1

12. Coordinates the care process by using eHealth technologies

(94%)

4, 6, 7, 8

5, 6

13. Uses a double-check of colleagues via video communication

(98%)
1, 2, 4, 7, 8

coach

care taker

9. Provides instruction to patients or caregivers to implement self-

14. Supports a colleague or gives a consult to a colleague by

1, 4, 7, 8

5

3, 5

1, 2, 5

1, 2

1, 2, 3

1, 2, 7

5

2, 3

2, 3

1

4, 5

1, 4

2, 3

1, 2, 4

technology
(94%)
3, 4

videoconferencing
Note: Numbers represent knowledge, attitudes and skills (KAS), as defined in table 4
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Table 4. Selected KAS for the use of eHealth in different EPA's.

KNOWLEDGE
1
2
3
4
5
6
7
8
9
10
11
12
13

Clinical knowledge
Knowledge of the procedure: what to do in case of an emergency
Knowledge of the (clinical) limitations of eHealth technology
Knowledge of how technology can be used in sharing information with colleagues
Knowledge of how to collect health-related data for patient monitoring
Knowledge of how eHealth technology can be deployed in existing pathways
Knowledge of laws and regulations concerning the protection and exchange of medical data , eg data
protection, informed consent and confidentiality
Knowledge of policies, procedures and protocols of the organisation about the deployment of eHealth
technologies
Knowledge of the potential benefits of eHealth technologies
Insight into which sources patients like to use to find information about their disease
Insight into the reliability of health information on the web
Knowledge of relevant protocols (extra)
Knowledge about what to do if the technology does not work (extra)

Selection
Frequency
9
5
4
3
1
4
3
5
2
1
1
1
1

ATTITUDES
1

9

7
8
9

Has an attitude aimed to support (self-management / empowerment), encourages patients to play an active
role in their treatment
Encourages the use of electronic measurement devices for the collection of detailed patient information
Is patient
Is able to promote privacy and confidentiality in videoconferencing
Uses an ethically correct attitude during videoconferencing (honesty, confidentiality, personal and
professional integrity)
Promotes the importance of a unified way of analysing and sharing clinical information to improve the
quality of data and the quality of care
Has confidence that eHealth technology is not difficult to use
Can convey empathy through videoconferencing by facial expression and verbal communication
Is open minded to innovations in ICT (taking into account the importance of protecting confidentiality)

10
11
12

Motivational attitude (extra)
Remains calm, friendly and analytic towards the patient when troubleshooting (extra)
Is able to enhance confidence of the patient in the deployed technology (extra)

1
1
1

2
3
4
5
6

2
6
4
8
2
1
5
1

SKILLS GENERAL SKILLS
1
2
3
4

Analytical skills : is able to think creatively to solve problems

8

Is able to prioritize and switch quickly between different patients and different requests for help
Protects the privacy of self and the patient in the use of eHealth technologies (compliance to ethical, legal
and regulatory considerations)
Coaching skills

3
2
8

TECHNOLOGICAL SKILLS
1
2
3
4
5
6

Is able to check equipment for functionality
Is able to train the patient to use the equipment
Technological skills in the field of new technology
Basic ICT skills, such as the use of the Internet and a personal computer
Is able to use electronic health records (extra)
Is able to check equipment on functionality (extra)

2
4
2
3
1
1

CLINICAL SKILLS
1

4

2
3

Is able to use health-related data effectively in patient care; (a) is able to measure, compare, group and
interpret data
Is able to combine clinical experience effectively with eHealth technology in decision-making
Is able to use health-related data effectively in patient care; (b) presents patient data clearly to colleagues

4
5

Observation Skills: interprets non-verbal and verbal expressions in the right way when videoconferencing
Is able to compose a risk prevention plan to support patients'safe independent living

7
2
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6

Triage and clinical reasoning skills (extra)

1

COMMUNICATIVE SKILLS
1
2
3
4
5
6
7
8

Is focused in communication and able to reveal patients problem by specified questions
Communication skills : is able to listen, ask focused questions to the patient, paraphrasing and summarising
at reluctant responses
Is able to put patients at ease when they feel insecure about using technology
Is able to communicate clearly in videoconferencing and knows what to do to enhance contact (use of
voice, light, background , etc.)

7
13

Empathy: is able to recognize (at a distance) , the needs of the patient and care situation
Is able to create a confidential environment and a pleasant atmosphere in video conferencing
Is able to communicate across different disciplines (extra)
Motivational techniques (extra)

6

4
5

1
1
1

IMPLEMENTATION SKILLS
1
2
3
4.

Is able to assess whether eHealth technology is convenient for the patient by the use of established criteria
(for example, cognitive ability, technological skills)
Is able to assess the needs and preferences of the patient with respect to (eHealth) technology
Is able to communicate effectively the benefits of eHealth technologies
Is able to provide advice about reliable health information on the internet; sites, medical care portals and
mobile applications
Note:

3
3
2
1

Selected knowledge, attitudes and skills (KAS) to execute various EPA's, see Table 3.
Items in italic are proposed by experts in round 1.
Soft red items are most frequently selected by the experts.
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Table 5. Round 2. Comparison between lecturers and nurses: Items that reached no consensus and differ significantly

EPA

KAS

Item

Exact

sig.

Nurses

Lecturers

percentage

percentage

0,005

85%

28,6%

0,001

85%

14,3%

0,005

95%

28,6%

0,031

90%

90%

0,036

80%

28,6%

0,016

85%

14,3%

0,021

89,4

33

[2*(1-tailed
sig.)] P value
1.

Supports the patient to trust and

Attitude

Uses an ethically correct attitude during videoconferencing

understand the eHealth technology (revised)

(honesty, confidentiality, personal and professional integrity)
Implementation skills

Is able to implement new eHealth technologies in daily
practice

Implementation skills

Is able to

effectively communicate the benefits of eHealth

technologies
Implementation skills

Is able to assess the needs and preferences of the patient
with respect to (eHealth) technology

2. Informs patients about the possibilities of
technology to enhance their social network
(revised)

Attitude

Is open minded to innovations in ICT (taking into account the
importance of protecting confidentiality)

Communicative skills

Is focused in communication and able to reveal patients
problem by specified questions

7.

Provides

psychosocial

support

by

Implementation skills

videoconferencing

Is able to assess the needs and preferences of the patient
with respect to (eHealth) technology

8. Encourages patients to undertake health

Attitude

Is patient

0,043

89,5

50

promotion activities by videoconferencing

Communicative skills

Is able to communicate clearly in videoconferencing and

0,043

84,2

33,3

0,001

94,8

16,7

knows what to do to enhance contact (use of voice , light ,
background , etc.)
Implementation skills

Is able to communicate effectively the benefits of eHealth
technologies

10.

Recruits patients who are eligible for

Technological skills

Technological skills in the field of new technology

0,006

89,4

16,7

Technological skills

Basic ICT skills, such as the use of the Internet and a personal

0,006

89,4

16,7

the use of eHealth technologies
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computer
11. Evaluates and reviews the care process

Implementation skills

by video conferencing
12. Co-ordinates the care process by using

0,030

89,5

33,3

0,007

84,2

16,7

0,043

89,4

16,7

0,006

84,2

16,7

with respect to (eHealth) technology
Implementation skills

eHealth technologies
13. Uses a double-check of colleagues via

Is able to assess the needs and preferences of the patient

Is able to implement new eHealth technologies in daily
practice

Technological skills

video communication technology

Basic ICT skills, such as the use of the Internet and a personal
computer

Implementations

Is able to use organizational facilities and resources for

skills

development of eHealth use
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Table 6. Round 3. Qualitative findings from discussions, paper comments and field notes.
Responsibilities
Description

Quote

TECHNIQUE RESPONSIBILITIES
Problem solving.

Knowledge:

Nurses

need

knowledge

about

how

to

use

eHealth

devices,

communications skills to unravel and distinguish user problems and if so, support the

If it's a user problem, you go through how they use it. I always compare it with a
washing machine, if it doesn't work, you call a mechanic.

patient in proper use or refer to a technical helpdesk.
Ethical awareness.

Attitude: Attention for privacy in remote contact, constraint in collecting and storing

… the nurse 2.0 should have awareness about the legal and ethical aspects of

patient data and secured devices are a condition.

the use of those devices and the safety of open networks. Where are these
data stored? Be aware of what I'm saying and write with new technology.

Lifelong learning

Implementation skills: Lifelong learning is considered an obligation for professional

The contemporary eHealth technique will be thrown at the waste, in two years

nurses. Nurses should have competencies to integrate current developments and

time. When it comes to new technologies in general, you should be aware of

innovations into the care process.

new developments.
…Yes, keep knowledge (about eHealth devices sic.) up to date to be able to
propose creative solutions….

EDUCATIONAL RESPONSIBILITIES
Tailored Care.

Clinical skills/ implementation skills: The nursing diagnosis should fit the needs of the

… you should see it as health education, just as you point patients to

patient. Health education about the opportunities of eHealth to give freedom of choice,

alternative therapies, or activities.

in connection to the needs and the health goals of the patient. The nurse proposes

There is quite a lot in self-management.... I think we should be sensitive to see

adequate eHealth interventions, including robotics as well, to attain patients health

if it (eHealth sic.) fits the patient and his care situation.

goals.
Supporting autonomy

Attitude: Nurses should have an empowering attitude, support participation and

… that something is wrong with you is, if there is a critical condition …. Patients

independence, by information. Patients should be supported to be responsible for; (a)

should know, you must warn somebody. You're not watched constantly.

their own health in critical situations, (b) to provide the healthcare professionals with
relevant information, (c) adherence to prescriptions and (d) reflection on eHealth use.

Consultation.

Clinical skills: Arguments were given for a fifteenth EPA by distinguishing between;

… and I would prefer to call it guidance, in that you will guide a student or a

supports a colleague in the use of eHealth and giving or asking a consultation to a

colleague in working with eHealth applications…. Consult remote, can be about

colleague by video conferencing concerning patient care.

the patient, … a question to a colleague in the context of patient care. …
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CLINICAL RESPONSIBILITIES
Clinical reasoning

Clinical skills: nurses must be able to combine, interpret and analyse available clinical

I try to imagine the setting; the patient might not be good enough to determine

data and estimate and determine what to do to prevent health risks.

what's going on … What disease is he suffering, what drugs does he use, has he
previously asked for help. I should know something, before I can do an analysis.

Basic

nursing

Clinical skills: Competencies for eHealth care seems similar to face-to-face care.

competence

… basic skills should be present, we educate students for the future. I think in
2020, that you're no longer there with basic skills. By then, you should be able t o
use a wide variety of technical devices.
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