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Abstract

Background: Sustainable implementation of telemonitoring in health care is challenging, especialy if one aims to scale up
telemonitoring initiatives nationwide. The National collaborative eHealth program in the Netherlands is supporting the nationwide
upscaling of telemonitoring in 3 clinical domains by implementing telemonitoring in all Dutch university medical centers (UMCs).
The chosen telemonitoring concepts are (1) telemonitoring solutions in the domain of cardiology, (2) telemonitoring solutions
providing care from a distance in obstetrics, and (3) telemonitoring solutions monitoring vital functionsin hospital wards.

Objective: Theaim of this study is to evaluate the upscaling of telemonitoring in Dutch university hospitalsin order to gain a
better knowledge of the process, methods, and outcomes of nationwide upscaling strategies. Our hypothesisisthat by the completion
of the Citrien program’s scale-up, telemonitoring will be operational in all UMCs but not normalized in routine care.

Methods: A before-and-after study will be conducted to assess upscaling. The theoretical frameworks used are the framework
for nonadoption, abandonment, scale-up, spread, and sustainability; the Normalization Process Theory; and a project management
tool Project Canvas. The primary outcome of the study is the degree of normalization to which health care providers at UMCs
consider telemonitoring a part of their routine practice, measured using the Normalization MeAsurement Development tool
(NoMAD). Our secondary outcome is the uptake of telemonitoring at the Dutch UMCs, using management data from UMCs
business intelligence systems query.

Results: Datawill be collected between May 2020 and December 2022. Results were retrieved in June 2023. UMCs' business
intelligence systems are queried for data for the secondary outcome measures. There isarisk that the UMCs will not be able to
provide this management information. The laws and regulations governing telemonitoring in the Netherlands are changing, with
the Electronic Data Exchange in Health Care Act (Wet elektronische gegevensuitwisseling in de zorg) and the European Health
Data Space Act expected to positively influence implementation and upscaling.

Conclusions: The Citrien program is a nationally coordinated change management program that is scaling up telemonitoring
across contexts and settings. This study will produce original data on the uptake and upscaling of telemonitoring at Dutch UMCs.
Future initiatives to implement eHealth in the health care sector may be guided by the wide range of success factors, obstacles,
and experiences collected through this program. The network itself may be of great valueimpacting future accel eration of eHealth
initiatives.
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Introduction

Telemonitoring in health care can be defined as the use of IT
to monitor a patient’s status remotely [1-3]. Telemonitoring
includes the collection, transmission, evaluation, and
communication of individual health datafrom apatient to their
health care provider from outside a hospital to the hospital
record using technology [3]. Telemonitoring may not only
benefit health outcomes [4-6] but also reduce workload for
clinical staff and save health care resources. [7]

Significant advantages for patients, the economy, and society
could result from widespread telehealth adoption [8]. For
example, using a digital platform for blood pressure and
symptom monitoring in antenatal care for high-risk women is
related to lower costs and equal health outcomesin conventional
care[9].

Hence, sustainable adoption, implementation, and subsequent
upscaling of telemonitoring initiatives in hospital settings
remains challenging nationwide [10-12]. Although there are
systematic reviews on adopting digital care [13,14], to our
knowledge, little has been published on national implementation
programs or national scale-up. A scoping review on nationwide
upscaling of telemonitoring reveal ed heterogeneity in describing
nationwide uptake. According to this study, there are 89 factors
influencing nationwide upscaling [10].

Implementation of telemonitoring in the Dutch medical
landscape is till rather limited, focusing on use in pilots and
research settings [15,16]. To date, only 19% of the Dutch
medical specialistsreport the use of telemonitoringin their daily
practice[17]. Ten percent of the Dutch medical specialistsclaim
that the COVID-19 pandemic has increased their use of
telemonitoring [18]. Only 6% of Dutch patients have reported
sharing their health datawith their own hospital-based physician,
and only 3% of them reported sharing their health data with
their hospital-based nurse for the purpose of telemonitoring
[17,19].

In the Netherlands, the Ministry of Health, Welfare and Sports
(HWS) has called upon the university medical centers (UMCs)
to takethelead in shaping the digital health landscape, ensuring
sustainable health care [20]. Over the last decade, the Ministry
of HWS continuesto advocate thisrole for UMCs[21-23], and
recent policy papers continue to do so [24]. From 2014, Dutch
UMCscollaborated within the“ Citrien” eHealth program, which
was founded by ZonMw—a health research and development
organization in the Netherlands [25]. The Citrien program is
now in its second term. In the first term, the Citrien program
was themed “Evidence-Based eHealth.” In this program, the
effectiveness of eHealth wasjointly studied [26]. Thisresulted
in an increased focus on specific eHealth topics including
monitoring and insightsinto the positive contribution of eHealth
in health care and a nationwide eHealth vision [27-29]. Despite
valuable projects and scientific evidence in the first term of the
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program (2014-2018), nationwide upscaling of these projects
was not in scope. Therefore, a follow-up program was
implemented, called “ Citrien Implementation and Upscaling.”
Thisisthe current term of the Citrien program running between
2018 and 2022 [23,30]. At this time, the Citrien program aims
at scaling up 3 telemonitoring conceptsin acollaborative effort
at all Dutch UMCs, including many of their partnering hospitals
and systems.

The UMCs in the Netherlands—8 in 2019 and 7 at the
moment—act as a knowledge and network partner for
nonuniversity hospitals. An effective scaling up of
telemonitoring (and obtained knowledge regarding scaling up)
a UMCs could affect roughly 70 additional nonuniversity
hospitals in the Netherlands. Within this program, a strong
implementation network has emerged, aiding UMCs in being
more successful in jointly scaling up telemonitoring with other
hospitals and care settings [31].

The aim of this study is to evaluate the upscaling of
telemonitoring in Dutch university hospitalsin order to gain a
better knowledge of the process, methods, and outcomes of
nationwide upscaling strategies.

Our hypothesis is that by the completion of the Citrien
program’s scale-up, telemonitoring will be operationa at all
UMCs, athough it has yet to become normal practice among
health care providers.

Methods

Study Design

To evaluate the success in scaling up of 3 telemonitoring
concepts across settings, flexibility in vendor and concept
selection is deemed necessary. Thisis required to better adapt
to existing variations in hospital settings from a technical,
organizational, financial, and cultural perspective while
simultaneously  safeguarding outcome end goals. A
before-and-after study will be conducted to assess the degree
of successful upscaling.

Theoretical Frameworks

In order to describe essential elements of the Citrien
program—including the intervention, target group, application
design, and implementation choices—the framework for
nonadoption, abandonment, scale-up, spread, and sustainability
(NASSS) will be used [32]. The NASSS framework consists
of 7 domains and is designed to identify activities such asthose
performed by Citrien within a complex context from local
adoption to sustainable national scale-up. This framework is
considered to be agood fit, as it intends to be used reflexively
to guide conversations and help generate ideas about barriers
and facilitators [33]. The NASSS framework is intended to
evaluate unfolding technology programs in real time and, in
particular, to identify and manage their emergent uncertainties
and interdependencies. In our study, the NASSS framework
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guides the estimation of the complexity of implementation and
subsequent scale-up.

Given that this protocol describes the scaling up of 3
telemonitoring projects at 8 university hospitals, the descriptions
of all of its essential elements are very lengthy. We, therefore,
have appropriately explained the analysis of key elementsin
accordance with the NASSS framework in Multimedia
Appendices 1-3.

Whether end users (health care providers and patients) integrate
telemonitoring into dailly care (normalization) is a
socio-technical issue. An implementation framework such as
the NASSS does not provide sufficient insight. To measure
normalization, we, therefore, have used the Normalization
MeAsurement Development (NOMAD) questionnaire, which
is based on Normalization Process Theory (NPT). According
tothe NPT, anormalization processisaresult of individual and
group behaviors and entails the embedding and integration of
health care innovations into everyday treatment.

According to the theory, 4 constructs play a central role in
generating the work of implementation:

«  Coherence of the innovation with the goals of daily routine

- Cognitive participation as a process of enrollment and
engagement of individual participants and groups

« Collective action by individuals and groups to apply the
innovation in daily routine

Figure 1. Citrien program canvas[37].
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- Reflexive monitoring through which participants in the
implementation process evaluate and appraise the use of
the innovation in practice

The NPT successfully aids in the conceptual understanding of
implementation processes and outcomes across a wide variety
of health care settings [34].

The brief self-report NOMAD questionnaire was designed in
accordance with the general approach of the NPT for the goal
of detecting factorslikely to influence normalization processes
[35]. The questionnaire aims to (1) facilitate the evaluation of
normalization progress over timein an implementation project
and (2) facilitate the comparison of normalization (progress or
outcomes) among sites in multicenter studies. The NoMAD
guestionnaire has been translated to Dutch [36]. Therefore, the
NoMAD questionnaire seems suitable asatool for tracking the
progress of implementation for telemonitoring in our Citrien
program.

A project-based approach (Program Canvas; Figure 1),
advocated by the Netherlands Federation of University Medical
Centres, was chosen as the management template for the Citrien
program. Program Canvas, and the associated Project Canvas,
is a simple model consisting of 16 elements from which a
programishbuilt. Project Canvas providesauniversal technology
to design and initiate new projects. The Canvas has been
particularly created for teams involved in interdisciplinary
projects, who aim at developing a common ground in an early
stage of the project [37].
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Settings and I ntervention The Citrien program was structured such that each UMC
In 2020, atotal of 1,200,000 patients were treated in all of the @PPointed atripod of asteering group member, adeputy steering
UMCs in total [38]. The telemonitoring concepts aim to 9roup member, and a project leader. Members are all
encourage and foster adoption of (1) telemonitoring solutions ~ Professionals working at the UMCs, with expertise n thefield
in the domain of cardiology, (2) telemonitoring solutions ©f eHealth. The steering group members were formally
providing care from a distance in obgtetrics, and (3) appomted by their hospital boards, and the other m_embers of
telemonitoring solutions monitoring vital functionsin hospital  te tripod were subsequently chosen by the steering group
wards. In aprior Citrien nitiative, these telemonitoring concepts  MemMbers. All members are in akey position or a management

were developed and evaluated [9,29,39-43)]. ro_Ie_ to guide implementat_tio_n within their Qrganization. The
Citrien program characteristics are outlined in Textbox 1 and
Figure 2.

Textbox 1. Outline of the Citrien program.

The Citrien eHealth Program

The Citrien eHealth program focuses on nationwide upscaling of telemonitoring by actual implementation at university medical centers (UMCs) in
the Netherlands. The diverse concept of telemonitoring among cardiology patients, high-risk pregnancies, and for in-patients undergoing continuous
monitoring of vital signs using wearables is implemented and researched. For al concepts chosen, differences in the target population or chosen
technology (or both) may exist to fit the existing infrastructures and hospital strategy. In the Netherlands, different electronic health records (EHR)
are in use by the UMCs. To facilitate interoperability, different requirements must be met to accommodate upscaling of the concepts. UMCs were
free to opt for stand-alone solutions, although embedding technology into the existing EHR is a well-known enabler for implementation. Although
the technology supply model is open to UMCs, the participating UM Cs had to comply to the vision of the Citrien program, choosing trusted suppliers
with validated, reliable, secure, and scalable solutions.

Collaboration within the Citrien program supported the project leaders in preparing a business case for their own organization. To analyze barriers
and enablers for scaling up telemonitoring locally, UMCs used methodol ogies they were most experienced with. The Citrien program supported the
analysis and drafting of implementation strategies by exchanging best practices among project leaders.

This Citrien program is aligned with relevant initiatives such as information standards and regulations on secure exchange of health data. Part of the
program'’s strategy is to strengthen and foster cooperation within the UMCs and to foster crosssUMC partnerships while implementing various
telemonitoring initiatives. Overarching issues related to scaling up such as reimbursement, screening new technologies for viability and suitability,
procurement of devices, and privacy aspects were tackled by the UMCsin ajoint effort. Typical of the Citrien program was the monitoring of change
over aperiod of 2 years. Project leaders kept track of progress every month during their meetings.

Figure 2. Program planning and characteristics. HHIMMS: Healthcare Information and Management Systems Society.
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Primary Outcome

] The primary outcome is the degree of normalization to which
Overview health care providers consider telemonitoring to be a part of
Upscaling of telemonitoring is operationalized astheactual use  their routine practice, as measured by the NoMAD questionnaire
(uptake) and normalization of telemonitoring. Effectivenessis  [36]. The NOMAD questionnaire has high internal consistency
expressed in the degree of uptake and normalization of theuse ~ and has been validated in heterogeneous examplesin different
of telemonitoring at the UMCs. Data will be aggregated in a  languages and settings [35,36].
protective collaborative web-based environment created for this
purpose and managed by the chair of the steering group (MS)
and the principal investigator (HG).

Outcomes and Data Collection
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Recruitment of Respondents

We make a pragmatic choice for a purposeful sample of
respondents without performing a power calculation. Citrien
program project |eaders within each UM C recruited participants
for each telemonitoring project to take part in the survey. The
local project leader within each UMC sent a standardized
invitation email to 10 self-selected health care professionals
involved in the adoption of atelemonitoring project, containing
the objective of the study and alink to aweb-based survey. We
aimed for atotal of 10 respondents per project and consequently
30 respondents per UMC. This is a pragmatic choice because
project leaders have noted at this stage of the scale-up that not
more than 10 care providers are involved in the telemonitoring
projects. Three reminders were sent. The local project leaders
and the researcher were both unabl e to determine who had filled
out the questionnaire. The questionnaire did not collect any
email or IP addresses. The questionnaire responses could not
be linked to specific individuals.

Secondary Outcome

The secondary outcomeisthe uptake of telemonitoring in Dutch
UMCs, as measured by (1) the absolute number of patientsusing
telemonitoring within each UMC and (2) the percentage of
patients using telemonitoring compared to the number of patients
eligible for telemonitoring.

These data are management data or business intelligence data.
Patients are not actively being included. This study observes
the nationwide coordination of implementation and scale-up
practices carried out on adaily basis.

Statistical Analysis

The results will be presented as a summary of the outcome
measures sorted by UMC and telemonitoring project, using
frequencies, medians, and percentages for categorical factors
and means and SDs for continuous measures in order to have
as much information as possible available for exploration and
nonparametric analysis. For evaluation of NOMAD data, we
will use the Wilcoxon signed-rank test. To evaluate the
secondary outcome measures within each UMC, we will use a
2-tailed paired t test. All statistical analyses will be conducted
using SPSS software (version 28.0, 2021 release; IBM Corp).

Ethical Considerations

The primary outcome measure is a questionnaire administered
to health care professionals. It isanonburdensome questionnaire
that is completed voluntarily and anonymously. Health care
professionals are not subjected to any actions, nor are any
behavioral rulesimposed.

The secondary outcome measure is management information
collected retrospectively. No data are collected from patients,
and no actions or behavioral rules areimposed on patients. The
use of telemonitoring isalwaysand only in the context of patient
care. The reason for monitoring is not different but only the
method of delivery isin adigital manner.

The Medical Ethics Review Committee Amsterdam UMC
exempted this study from ethical review. The study protocol is
registered on the Open Science Framework [44].

https://www.researchprotocol s.org/2023/1/e45201
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Results

The baseline assessment was carried out from May 2020 to
January 2021. Data on scaling up are collected quarterly. The
final results were retrieved in June 2023. Data collection will
be carried out under governance of the project |eaders at every
UMC. Thefindings arelikely to be available in the second half
of 2023.

Discussion

Anticipated Findings

This study will define the degree of uptake of telemonitoring
at Dutch UMCs and elucidate how it is normalized in the daily
routine of health care professionals. This protocol isimportant
as it describes the theoretical framework that will be used and
activitiesthat will be performed. Evaluating the implementation
of 3 telemonitoring projects at all university hospitals of the
Netherlands provides the opportunity to provide a better
understanding of the process, methods, and outcomes of a
nationwide implementation of strategies.

Limitations

While launching this initiative, we thoroughly analyzed the
scale-up’s challenges and created tail ored implementation plans
and strategies for each UMC. However, we are unable to
completely control al variablesand influencesin thisreal-world
evaluation study. This implies that there remains a degree of
uncertainty about the effectiveness of the scale-up program. If
unforeseen circumstances arise despite carefully planned
implementation actions and plans, the effect of the Citrien
program may be underestimated. Thus, maybe the impact of
the Citrien program could be overestimated if there arefavorable
changesin the health care environment that are unrelated to the
Citrien program and accelerate the scale-up of telemonitoring.
Nonetheless, it is interesting to evaluate this in a systematic
approach.

Although not likely, limitations may also occur as a result of
data collection; for example, when too few responses are
received for the primary outcome measure. We can send
additional reminders and request project leaders to exercise
leadership in this situation.

The UMCs business intelligence systems are queried for data
for the secondary outcome measures. Although the outcome
measures are actual fundamental parameters, thereisarisk that
the UMCs will not be able to provide this management
information. It iscrucial to acknowledge this and communicate
the lesson that has been taught if this happens.

Nationwide upscaling of telemonitoring in different target
groups requires a range of technologies and suppliers. The
Citrien program aims to contribute to important preconditions,
such as writing a business case, providing insight into barriers
and enablers, and designing implementation strategies. With a
pragmatic approach, Citrien aims to provide insight in, and
solutions for, various barriers such as interoperability,
reimbursements, adjustments in care paths, privacy policies,
and procurement policies. These initiatives were carefully and
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purposefully developed in light of the variables that affect
nationwide upscaling, which wereidentified in arecent scoping
review on upscaling telemonitoring [10].

The laws and regulations governing the use of telemonitoring
inthe Netherlands are subject to change. Thelegal responsibility
in monitoring patients remotely was still unclear at the start of
this program. From 2023, the Electronic Data Exchange in
Health Care Act (Wet el ektroni sche gegevensuitwisseling in de
zorg) mandates digital data exchange among health care
providers. This also affects the processing of telemonitoring
data. In the near future, European Health Data Space Act will
also be enacted [45]. These regulations are expected to positively
influence implementation and upscaling.

Finally, there are other eHealth scale-up initiatives in the
Netherlands. In order to encourage eHealth activities outside
of hospitals, the government has incentive regulations for
eHealthin primary care[46]. A coalition of patients, health care

Gijsberset d

professionals, health insurers, and suppliers was formed by the
Netherlands Patient Federation in order to advance digital care
[47]. Although these programs are not aimed at UMCs, the
Citrien program will include similar strategies.

Conclusions

The Citrien program is a nationally coordinated change
management program in the eHealth domain, now scaling up
telemonitoring across situations and settings. We expect that
this study will yield unique evidence about the use and upscaling
of telemonitoring in Dutch UMCs. This study protocol could
serve as inspiration for others who would like to implement a
similar programmatic intervention for nationwide scale-up of
applications, such as a digitd ward or artificia
intelligence—driven decision support. The success factors,
barriers, and experiences collected in this program could guide
future projectsthat aim to implement eHealth in the health care
sector. The Citrien network itself may be of great value

impacting future acceleration of eHealth initiatives.
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