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ARTICLE INFO ABSTRACT

Keywords: Background: EHealth solutions are envisaged to contribute significantly to a sustainable healthcare system.
eHealth Between 2016 and 2018 the eight Dutch University Medical Centers (UMCs) received Dutch Government’s
Telemedicine funding to undertake research into the clinical impact, cost-effectiveness and ethical consideration of eHealth.

Concept mapping
Vision
Health policy

The UMCs collaborated within the consortium ‘Citrien fund (CF) program eHealth’ and found that, in order to
increase the value of eHealth in routine care, a national vision on eHealth developed by the UMCs was war-
ranted.

Objective: The objective of this paper was to elucidate the process of the ‘Netherlands Federation of UMCs (NFU)
eHealth vision' development by describing the results of the performed concept mapping study.

Methods: A concept mapping approach was followed. Sixteen members of the steering committee of the CF
program eHealth were selected as participants. First, each member selected relevant objectives from the eight
individual UMC eHealth vision documents, which was to be incorporated into the overall 'NFU eHealth vision'.
Second, objectives were rated for necessary to be included in the vision document and the need to achieve the
objective within five years. Thereafter, the objectives were sorted into self-created thematic clusters. And finally,
the concept map with the thematic clusters and corresponding objectives was discussed with the steering
committee to determine the major themes of the ‘NFU eHealth vision’.

Results: 38 objectives were determined by the steering committee and grouped into the following 6 thematic
clusters on the concept map: ‘patient participation and empowerment’; ‘infrastructure’; ‘education and research’;
‘multi-disciplinary care’; ‘organisational restructuring’; and ‘essential conditions for development of eHealth
solutions’. After discussing the concept mapping results with the steering committee, the following five major
themes were determined to be addressed in the vision document: ‘patient and caregiver’; ‘research and in-
novation’; ‘education’; ‘organisation of care’; and ‘essential conditions for development of eHealth solutions’.
Conclusion: Concept mapping was successfully applied to conceptualise the different values and opinions of the
eight Dutch UMCs in order to develop a national vision on eHealth. This vision document will give direction to
the development, evaluation and implementation of eHealth in the eight Dutch UMCs and their adherent
healthcare providers.

Abbreviations: CF, citrien fund; UMCs, University Medical Centers; NFU, The Netherlands Federation of UMCs (in DutchNederlandse Federatie van Universitair
Medische Centra)
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1. Introduction

The financial and resource pressures facing healthcare systems
today are likely to increase because of ageing populations and changing
patterns of disease. In order to be able to foster quality of care in the
long run, sustainable innovations are needed [1].

A promising theme that might be able to make a difference is
‘eHealth’ [2]. This paper uses the definition of ‘eHealth’ by Eysenbach
(2001): ‘e-health is an emerging field in the intersection of medical
informatics, public health and business, referring to health services and
information delivered or enhanced through the internet and related
technologies’ [3,4]. Also, the World Health Organisation’s (WHO)
classification of digital health interventions (2018) gives a clear over-
view of the existing classes of eHealth solutions that are available
nowadays, such as targeted client communication, prescription and
medication management, health financing and data coding [5]. In the
Dutch UMCs, all types of eHealth solutions are used. For example, in
several medical centres patients can contact their doctors via e-consult
or are involved in the process of medication verification by means of
eHealth. By the use of eHealth solutions, expectations are that health-
care processes can be carried out more efficiently, and subsequently
time and costs can be saved [6-8]. Increased patient participation,
enhanced patient empowerment, and improved quality of care are also
seen as important potential benefits of eHealth [9-11].

Although expectations are high, evidence about clinical and cost-
effectiveness of eHealth solutions are scarce and implementation is still
limited [6,12-15]. Barriers mentioned in literature are lack of suitable
evaluation methods, lack of technical skills of users, resistance of
changing workflow, and lack of interoperability of IT-systems [16-18].
It has been suggested that these barriers could be eliminated by a fo-
cused healthcare policy and political commitment concerning eHealth
[16]. Therefore, sustainable funding for development and im-
plementation of national eHealth programs and the development of
national eHealth strategies, is essential.

The eight University Medical Centers (UMCs) in the Netherlands are
internationally recognised for their clinical excellence, education and
science. Collectively, they are organised in the 'Netherlands Federation
of UMCs' (NFU). Due to the close interconnectedness between patient
care, education, and science, the Dutch Government identified the
UMCs as key drivers of healthcare innovation in the Netherlands. To
support the UMCs with their task of leading innovation in healthcare,
funds were made available by the government under the name ‘Citrien
fund (CF)’ between 2014 and 2018. Five major themes were addressed
within the CF: ‘registration at the source’, ‘oncology networks’, ‘action
or inaction’, ‘directing for quality’, and ‘eHealth’. This paper focusses on
the CF program eHealth.

One of the aims of the CF program eHealth was to constitute a na-
tional vision on eHealth, known as the 'NFU eHealth vision'. This vision
described the core eHealth strategy the Dutch UMCs would follow for
the next few years. In order to develop the 'NFU eHealth vision, a
concept mapping approach was chosen, so as to aggregate, con-
ceptualise and structure the different values and opinions of each UMC.
The objective of this paper was to elucidate the process of the ‘NFU
eHealth vision' development by describing the results of the performed
concept mapping study.

2. Methodology
2.1. Study design

The concept mapping study, to support the development of the 'NFU
eHealth vision' development, took place between September 2017 and
September 2018. Concept mapping is a mixed-methods approach, de-
veloped by Trochim et al. (1989), that can be used to elicit, structure
and aggregate values and opinions from individuals [19,20]. The study
results in a graphical map, called ‘concept map’, that displays the
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objectives expressed by participants and the relationships between
these objectives. The five steps of a typical concept mapping study were
followed: (1) preparation including the selection of participants; (2)
generation of objectives; (3) structuring of objectives through rating and
sorting; (4) concept mapping analysis; (5) and a final interpretation of the
concept map by study participants and stakeholders in view of its future
use [19]. The Concept System® Global MAX™ online software was used
in phase three and phase four of this concept mapping study.

2.2. Preparation and participants

Purposive sampling was used to select study participants. The CF
program eHealth was coordinated by a steering committee that consisted
of two representatives from each UMC. The 16 members were officially
appointed by the board of directors of their own UMC, to give direction
to the CF program eHealth and to make decisions on behalf of their UMC.
All members shared a mutual interest and expertise in eHealth, but had
different professional backgrounds from medical doctors, policy makers
to senior researchers. All committee members were chosen as partici-
pants in this concept mapping study.

Prior to this study the eight UMCs drafted individual vision docu-
ments describing themes concerning eHealth they wanted to address in
their own institutions. No background information or instructions on
how to draft the individual visions were given. These vision documents
served as input for the second phase of the concept mapping study:
generation of objectives.

2.3. Data collection

2.3.1. Generation of objectives

To generate a set of objectives that might incorporated into the ‘NFU
eHealth vision’ document, each participant was asked to screen the
eight individual eHealth vision documents drafted by the UMCs and to
select at least three and at most seven of the objectives that were
mentioned in each individual UMC document. An objective was con-
sidered relevant for inclusion in the final set of objectives, and thereby
incorporation into phase three of the concept mapping exercise 'struc-
turing of objectives', if at least four committee members selected the
objective. Also, to have a comparable number of selected objectives per
UMC, a maximum of seven objectives per UMC vision was allowed. The
selection of objectives was discussed with the steering committee to
check if any relevant objectives were missing and should be added to
final set of objectives.

2.3.2. Structuring of objectives

This phase is also referred to as ‘sorting and rating’ phase [21]. The
final set of objectives that was composed from the selection of objec-
tives from the eight individual eHealth vision documents in the pre-
vious phase, was entered by the coordinating researcher (AR) into the
online Concept System® Global MAX™ webtool and served as the input
for the sorting and rating exercises.

For the sorting exercise, participants were instructed to compile the
objectives into self-created thematic clusters and to provide a name for
each cluster. The theme-names should have represented the major
themes of the definitive 'NFU eHealth vision' document. For the rating
exercise, participants were instructed to answer, the following ques-
tions, by using a 4 point-Likert scale, ranging from 1 ‘unimportant’, to 4
‘very important’: 1) ‘How necessary is it to include the objective into the
vision document?’, and 2) ‘How important is it to achieve the particular
objective within five years?’

In addition, all participants were asked to fill out a short ques-
tionnaire containing four general background questions about their age,
gender, professional background and the UMC they represented.
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2.4. Data analyses

2.4.1. Concept mapping analysis

By the use of the Concept System® Global MAX™ online software, a
sequence of multidimensional scaling and hierarchical cluster analyses
were conducted to produce visual representations of the relationships
among the identified objectives [22,23]. First, sorting data of each
participant were compiled into a ‘similarity matrix’ that shows how
often objectives were sorted together. Second, the software applied a
multidimensional scaling algorithm to plot points on a data point map,
resulting in a two-dimensional map in which each objective is depicted
as a point. Subsequently, a hierarchical cluster analysis was performed
to identify interpretable and relatively homogeneous clusters of objec-
tives. Concept maps were inspected from a seven-cluster to a three-
cluster option. Two reviewers (JH and AR) assessed which objectives
were aggregated into each cluster when the number of clusters was
reduced. After selecting the best number of clusters, each single ob-
jective on the concept map was reviewed. If an objective seemed to
belong to an adjacent cluster it was reassigned to that particular cluster.
Finally the clusters were labelled, based upon the theme-names sug-
gested by the participants.

As described in paragraph 2.3.2. all objectives were rated on two
dimensions: 'necessary to include in vision’ and to ‘achieve within five
years’. Each mean rating score was plotted on a ‘Go-zone’ graph.
Subsequently, this scatterplot was divided into four quadrants, using
the overall mean of each dimension. For example, the upper right
quadrant contains objectives with values higher than both means of the
two dimensions. The objectives situated in the upper right quadrant
were used to constitute the major eHealth goals to be accomplished by
the UMCs in 2020, as described in the 'NFU eHealth vision' document.

2.4.2. Interpretation and utilisation of a concept map

The final results of the concept mapping study were discussed with
the steering committee. The committee members were asked to decide
on the definitive theme-names of the clusters. They were also asked if
there were any objectives, that were not depicted on the concept map,
but that should be included in the 'NFU eHealth vision'. Only if there
was consensus among the committee members, an additional objective
was added. As a final step, the objectives were presented to and dis-
cussed with members of several other healthcare organisations outside
the UMCs. The results from the concept mapping study and transcen-
dent discussions served as a solid framework to draft the ‘NFU eHealth
vision’ document.

3. Results
3.1. Generation of objectives

All 16 steering committee members participated in all phases of the
study. The mean age was 48 years (SD 31-63), 11 members were male,
and 12 had a (para)medical background. The phase ‘generation of ob-
jectives’ yielded a list of 38 objectives that should be included in the
‘NFU eHealth vision’.

3.2. Sorting and rating

During the sorting exercise the individual participants sorted the 38
objectives into 3-16 thematic clusters per participant, with a mean of
7.3 (SD 3.4) clusters.

For each objective, the mean rating scores on the questions 'neces-
sary to include in vision’ and ‘achieve within five years’ are described in
the Table 1 and visualised in Fig. 2. Objective 3 (innovation is always
carried out in collaboration with the patient, because the patient is an
expert in having that particular disease) received the highest mean
rating scores on both questions (3.6 and 3.4 respectively). On the
contrary, objective 30 (Information exchange between healthcare
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partners in- and outside of the Leiden UMC (LUMC): if possible there
will be actively looked for partners outside of the LUMC to share
knowledge with, to upscale projects to and to develop and execute
projects with) received the lowest mean rating scores on both questions
(2.0 and 2.1 respectively).

3.3. Concept mapping analysis

Our final analysis revealed that the sorted objectives could best be
grouped into a final concept map with six distinct thematic clusters:
‘patient participation and empowerment’; ‘infrastructure’; ‘education
and research’; ‘multi-disciplinary care’; ‘organisational restructuring’;
and ‘essential conditions for eHealth solutions’. Each cluster contains
four to eight objectives (Fig. 1). Table 1 represents the content of each
cluster by describing the overall cluster name, the objectives that are
included within each cluster and the mean rating scores for each
cluster.

The mean cluster rating scores on the rating question 'necessary to
include in vision’ ranged from 3.1 (cluster ‘patient participation and
empowerment’) to 2.3 (cluster ‘infrastructure’). The mean cluster rating
scores on the rating question ‘achieve within five years’ ranged from 3.2
(clusters ‘patient participation and empowerment’ and ‘multi-dis-
ciplinary care’) to 2.9 (cluster ‘organisational restructuring’).

As represented in the upper right quadrant of the ‘Go-zone’ graph,
15 of the 38 objectives had an above average mean rating score on both
rating questions (Fig. 2). The majority of the objectives in the upper
right quadrant belonged to the 'patient participation and empowerment'
cluster.

3.3.1. Interpretation and utilisation of concept maps

After an interactive discussion about the results, the steering com-
mittee decided that almost all of the thematic clusters that were iden-
tified in the concept map of this study could be included into the ‘NFU
eHealth vision” document. After minor adaptations, the following five
major themes are addressed in the 'NFU eHealth vision' document:
‘patient and caregiver’; ‘research and innovation’; ‘education’; ‘organi-
sation of care’; and ‘essential conditions for development of eHealth
solutions’. As for the 38 objectives that were identified, the committee
and some representatives of healthcare organisations outside the UMCs
felt that not all the eHealth objectives they deemed relevant for the
future were covered. Therefore, objectives such as ‘patient portals’,
‘eHealth literacy’, ‘value based health care’, and ‘artificial intelligence’,
were added to the final vision document. Text Box 1 provides a sum-
mary of the ‘NFU eHealth vision’ document that was published on
December 2018.

4. Discussion

By conducting this concept mapping study it was possible to
streamline the different values and opinions of the eight Dutch UMCs on
what eHealth objectives they should address collectively in the next five
years. Because of the UMCs’ task of leading innovation in healthcare in
general, this vision can be applied nationwide, and possibiliy even
outside the Netherlands. Five major themes - ‘patient and caregiver’;
‘research and innovation’; ‘education’; ‘organisation of care’; and ‘essential
conditions for development of eHealth solutions’ — were agreed upon by the
steering committee in this concept mapping study, and were used to
constitute the 'NFU eHealth vision'. Because participants worked at
UMCs it might not be a surprise that the themes 'research' and 'educa-
tion' are part of the five major themes. On the other hand, it is inter-
esting to observe that the 'patient participation and empowerment'
cluster represented the greatest share of objectives with above average
mean rating scores. This implicates that the objectives that concern
'patient participation and empowerment' are of great importance to
UMCs, even more than the core tasks 'research' and 'education’. This
observation is consistent the current Dutch healthcare system, which is



International Journal of Medical Informatics 133 (2020) 104032

A. Rauwerdink, et al.

(28pd 3xau uo panunuod)

e 9T "A11IMD9S 19¢AD SB [[9M SY "UIDIUOD JUBISUOD B SUIRWAI JudWwaA[oAu] Jusped pue Adeapid usamiaq adueeq pajesydwod 91
*souIdIISIP PIATOAUL SNOLIBA OU) (1M PUB SIDINSUL YI[RY YITM
1T'e '€ “10MmIdu aIedyI[eay 2yl wody s1apraoid areoyifeay pim ‘siusned ym 1ayraSol aepdoxdde j1 :a[pprw 9 UI puBIs UOPERAII-0D) 01
€ LT SUOTN[oS YI[BIH? JO SUOTIIPUOD [BLIUISSH ‘Q
6'C 9T *11 Jo 110ddns 311 YI1M SIBDYI[EAY JO UOTIBSTUESI0a1 J) M PAUISDU0I §T JUWdo[PA3p YIeaHd [°Y4
ST 4 ‘uot8ar 2y ur yipeay Sursosdw pue axed aqissed 1saq ay) Surprroid vz
[ 1'e mo[0y saniqissod pue sjuswdo@asp 1D “SUIpLI] 218 2Ied JO UOHESIURSIO pue JUIJU0D ZT
6'C 6T -a1ed Buipiaoad jo Aem mau s[qeurelsns € 0] Surwo) L
6'C LT Burmionnsal [euonesiuedio g
‘S3UO PIAO]
0'€ 1'g IRy pue sjuaned / sapraoad axesyeay Aq pasuanadxa aredyifeay ut sa8ud[eyd 10] INJEA PIPPE / SUOMN]OS DO 1SN [I[EIHD ve
‘uonuane [euosiad enxa
z'e '€ Po9u o ‘0] JUBM JOU Op 10 ‘0] 3[qE JOU I8 OUYM 3SO0Y] 10J W] 3Jea1d 0s[e am AQaIaH ‘0] JUBM PUR 0] A[qe I8 OYM 350y} 10 [EIBI(] 41
'SaU0 PaIA0] 1Y 1o s1y pue Juaned 2y jo uonenis [euosiad ay)
r'e 6 yum paudife 19119q 51 sse001d a1ed Y 1BY) 2INSUI 01 PUB 01 A3 [[Y[1Y 01 I[qE 19119 IB SIDNIOM SIBIYI[BIY ‘YI[EIH? 01 SYUBL], 6

"paAjoAul aie (a1ed awoy pue Jauonnoerd [erausd ‘Aoeureyd
‘SUONTINSUT 12110) s1apraold a1ed pue saneads pale[al os[e ‘PAINIdNIS SIM-UIRYD, ST 218D Jsnedaq "(Jusned ayl 10§ a1ed

6°'C 97 oym ardoad pue ‘sjuaned) a1ed dU) SAI2IAI OYM SO} PUE (SISO PUR ‘SISINU ‘S10J20P) 218 ap1a01d oyMm ISOU) 1. SIISN UTLW Y], 8
P'e e'e “s1ap1aoid aIedYI[BIY UIIMIDQ UOTBUIPIOOD 19113q YBNOIY) PIAIIYIE pUE PIIUSLIO-UOSID] 9
ze € ared Areurrdosip-nnp
6'C +e * Bunjew UOISIDAP paJeys, Pue SpIe UOISIOp YIm [eap 0] moy uo siapiaoad ared 10§ papiaoid s uoneonpy €T
T'e 6T *SSIUIATIDAYYD-150D SULINSBAN 8¢
[ 6T ‘Jwa) YIeaH? 211 uo 2oe[d saxel SIUIPNIS [EIIPIW JO UOLBINPH e
T'e 9T 'ssa001d mau a1y} wo elep £y Sunenieas pue unda[[od ‘SuLINSEIN 1€

‘em pamidnns
e ur pue a1qissod araym 11oddns aa1e0a1 s1ajoword Jeyy Juertodwrr 131 “PaIISIP J1 'SAUIPN 1I0YS Ul Palsal aq ued sidaouod

'€ 97 YIEIH? YIIYM UT PIPIDU ST JUWUOIAUD JudwdO[aAap © ‘SI0jeAOUUL YI[EIHD 0] Wood A18 0) sar10103fer) Bururea| a[o4d-110ys L2
¥'E 0€ ‘palen(eAd pue parojuow A[[EdYTUSIDS I8 SUOHN(OS YI[EaHa jo swodno pue juswio[dap quaurdorassp ayy, 1z
€€ e a1qissod se yonur se YaIeasal JYNUIIS 0] SIANBNIUL I[BIHD NUI[ 9M 4
‘paAtoAut
3q [[m s1aued uoneradood JaYlo 10 [ed180[0UYD] PUR SIDINSUT YI[BIH "AUI| PU0AS puk 151y ‘[[NU 3y} woj s1auwlted ylomiau
6T LT ‘se yang ‘s1aproyayels [[e Surajoaur ‘yoeoidde uBisap A1ojedionied paseq-adousplad, ue 0 Surpiodde Niom am ‘drqedrdde jr z
e 8T [21easal1 pue uoneanpy ‘g
-a1qissod se 310ys se
LT g7  ‘peniwpe are sjuanied ‘papasu A[[eal s| armannseljul oyoads-[erdsoy sy J1 A[uQ auIoy 1e st paq [eyrdsoy mau Y] 1Bl SWNSSE I 1
9T 4 ‘WNNURUod a1ed sjusned sy jo Suredsdn pue JuswWLUYSY 5T
" s193fo1d 2noaxa pue dofaaap 03 pue 0] s1oafoid a[edsdn 03 “YIIm 28pamowy] 1eys 01 DINN'T 3Y3 JO IpIsIno siauted 10§ padoo[
1T Z  ApAnde aq [[m a1 a[qssod J1 ((DINNT) DINN USPIST Y} JO 3PISINO pue -ur siatlied S1edYI[RIY UaaMIaq IFUBYIXS UONBULIOJUL 0g
6'C e *9[qeAISaP ST AI[19e] a¥1[-uonng anjg v s
e ST ‘21BIYI[BAY I0WY b
LT €T ampnnseyy] ‘g
€€ 6T ‘paiisap 10 papaau A[[ENIOR SI 1] UaYM 2IED IPIAOI] 8T
€'¢ €€ “YiesHa jo uonejuawa[dw [NJssadons Ayl 10 [enuassa s| uonedonied 1usned 81
e 8T 191980} 19139q 2P 1
[ vE ‘I[eAY PUB AI9A0D31 *SSAUI[I 113Y] JO [01IUOD IO )HE] 10 / PUB SIIOYD 18119q INeW 0 J[qe a1e sjusned YIeaya o1 syuey], 43

*9DUS[UIAUOD OS[B PUE ISNI} JO UO[EIID 91} PUB 318D JO ANNUNU0D 31} UO PIsNI0y
2q pinoys SunyIA1aa? “I19AamMoH uonuaaald pue JusluISeUBR-J[3S JO ISBIIIUL U pue ‘ssadoid jusunear ayy ur Affurej pue juaped

1'e 0'E Jo JuawaAoAut Suiseanur ‘(Quautamodwd) juanjed a1 jo uonisod a1 SutuayiBuans a1k yieada Suifidde jo s109p0 aanisod L1
€€ [ 1uaned 3Y) YIIM UOTIIRISIUT J](RISUOWS( ST
6T 8¢ “ueltodwr are aduRIRI-J[@s pue JuswaBeuew-j[as b1
*25BISIP
(& 9¢ xemonaed 1ey) Suraey ur 11adxa ue st juaned oy asnesaq ‘yuened Yl YIIM UONBIOQR[[0D UL INO PILLIED SABMIE ST UOIRAOUU] €
€ '€ jusurramodwa pue uopedpnied jusned '
uosIA
SIEIA G UIIIM 2A3TYDY ul apn[oul 0] AIBSSIDIN aAndRlqO AN wsnpD

'suonsanb Sumnea yloq 10y se10ds Super ueaw Yim ‘syuedionaed Aq paysa83ns saandalqo pue sI21sN[d dIBWAY],
1 @1qeL



A. Rauwerdink, et al.

Table 1 (continued)

Achieve within 5 years

Necessary to include in

vision

Objective

Nr.”

Cluster

2.8
2.8

3.1
3.1

26
2.4

A promising innovation is further developed towards broad application and implementation.

Convenience is important.

19

2.6
2.4

It is important to stay ahead of 'digital fragmentation' in an organisation.

36
29
13

Demonstrably distinctive quality, personal care, efficiency and sustainable networks.

2.9

An eHealth solution is here primarily a means not an end in itself and are appropriately deployed to ensure that the quality and 3.1

affordability of care are also maintained in the future.

3.1

2.6

We strive to integrate patient care, research and education through smart and tailored technology that reduces health problems

and improves quality of life.

37

# The number in this column represents the individual objective number, which was randomly designated by the online web tool. The same individual objectives numbers can also be found in Fig. 1 and Fig. 2. Bold

objectives number indicate wheter the objective is represented in the right upper quadrant of Fig. 2.
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undergoing a transition from a more paternalistic system, to a system in
which patients increasingly want to be in control of their own health
[9,24]. eHealth solutions are promising in supporting self-management,
but attention should be paid to the group of patients with low eHealth
literacy when using eHealth solutions [25]. In the 'NFU eHealth vision'
document one can read that eHealth should enhance patient partici-
pation and self-management, but if patients are less able to use eHealth
solutions extra support should be provided.

In literature, concept mapping is described as a valuable method to
support the process of reaching consensus between different stake-
holders [26-29]. Our study confirmed that concept mapping was a
suitable method for reaching consensus, especially in the process of
developing a shared vision. One could argue a Delphi-method may also
have been a suitable approach for reaching consensus, as suggested by
Kruse et al. [16]. However, we particularly sought for a method that
would allow for the structuring of different values and opinions of
stakeholders into limited rounds of data processing, to overcharge the
steering committee, and where 'peer pressure' was not possible, because
of the relatively smaller group size [30]. Also valuable information of
the 'sorting' and 'rating' exercises could not have been provided by
conducting a Delphi study.

One of the strengths of this study was the ability to take into account
the variety of values and opinions of the members of the steering
committee. Due to the structured concept mapping approach, in which
all committee members participated, an eHealth vision was constituted
that represents the visions of all eight Dutch UMCs. Since all study
participants worked in the UMCs, one could argue that the inclusion of
objectives concerning eHealth outside the UMCs was limited. It was
aimed to overcome this limitation by discussing the content of the vi-
sion with members of several healthcare organisations outside the
UMCs. Also, as most participants have worked outside the UMCs
themselves, participants were familiar with health-related working
settings and culture outside their UMC as well.

A national vison on eHealth was successfully developed. However,
to actually implement and use this vision in daily practice the following
prerequisites should be taken into account. Faber et al. (2017) in-
vestigated eHealth adoption factors in 30 Dutch hospitals and con-
cluded that 'a larger size of the hospital', 'top management support' and
'organisational readiness' are important antecedents for eHealth adop-
tion [31]. Due to acceptance of the 'NFU eHealth vision' by the NFU, the
UMCs' coordinating organisation, the boards of directors of all eight
UMCs indirectly accept the 'NFU eHealth vision' as well. Also, most of
the members of the steering committee have a top management func-
tion concerning eHealth within their UMC. Therewith, 'top manage-
ment support' seems to be covered. The eight Dutch UMCs are among
the hospitals with the largest sizes in the Netherlands, having the
antecedent 'a greater size of hospital' checked as well. Finally, 'organi-
sational readiness', including topics such as infrastructure, security and
financial readiness, should definitely receive attention. To actually have
'organisational readiness' all stakeholders need to participate in the
current healthcare transition. This antecedent is not evident at this
moment in time and is therefore well described within the major theme
'essential conditions for development of eHealth solutions' of the ‘NFU
eHealth vision’ document. Although, the fundamentals for successful
implementation of the 'NFU eHealth vision' seem to be in place, close
monitoring of actual effectuation is essential.

5. Conclusion

This concept mapping study successfully structured the different
values and opinions of the eight Dutch UMCs into 38 objectives and 6
thematic clusters. Based on these results, a national vision on eHealth
was developed, comprising the following five major themes: ‘patient
and caregiver’; ‘research and innovation’; ‘education’; ‘organisation of
care’; and ‘essential conditions for development of eHealth solutions’.
The 'NFU eHealth vision' document is meant to give direction to
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Fig. 1. Concept map with six clusters. Numbers correspond with objectives in Table 1.
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Fig. 2. Go-zone graph showing the mean scores of each objective on the rating questions ‘necessary to include in vision’ and ‘achieve within five years’. A 4 point-
Likert scale was used for scoring (1 unimportant, 4 very important). Numbers correspond with objectives in Table 1. The horizontal and vertical line represent the
mean rating score of the belonging rating question.
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Box 1
Summary of the NFU eHealth vision*.

1. Patient and caregiver
- EHealth supports the patient to take control about their own health, illness and recovery. EHealth also supports communication between
patients and multiple caregivers.
- In 2020 the UMCs have a similar policy concerning release of results and functionalities of the patient portal.

2. Research and innovation

- Development, evaluation and implementation of eHealth solutions need to be scientifically controlled.
- If possible, innovations will be developed with together with the patient.

3. Education
- In 2020 eHealth is an integral part of all education programs provided to care givers.

4. Organisation of care
- When healthcare processes undergo reorganisation due to eHealth solutions, rearrangement of compensation of costs need to be looked at as
- ErlelélZO the UMCs will have solid network of partners in the region to share knowledge with and execute projects with.

5. Essential conditions for development of eHealth solutions

- For successful development of eHealth solutions the UMCs will take into account the following aspects: usability, data safety and legislation,
standardization of data, and funding.

*A complete version of the vision document (in Dutch) can be found on the NFU eHealth website: www.nfu-ehealth.nl/visie.
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