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A B S T R A C T   

Objective: Structural reimbursement can be an important factor for large-scale implementing and upscaling of 
remote patient monitoring (RPM). During the COVID-19 pandemic, the Dutch Healthcare Authority expanded 
regulations, creating novel opportunities to reimburse RPM. Despite these regulations, barriers to the reim-
bursement of RPM remain. This study aimed to identify the barriers and facilitators of structural reimbursement 
of RPM in hospital care in the Netherlands and to propose actionable recommendations. 
Methods: This is an exploratory qualitative study with relevant stakeholders in the Dutch purchasing market: the 
Dutch Healthcare Authority, health insurers, and healthcare providers. Semi-structured interviews were held 
between October and December of 2020. All interviews were conducted using a digital medium, transcribed 
verbatim, and thematically analyzed. 
Results: Multiple perceived barriers were mentioned: wrong pocket problems (i.e. the entity that bears the costs of 
implementation does not receive the benefits), no uniform quality and outcome indicators, lack of willingness to 
redesign care pathways by providers, and difficulties implementing cross-sector models. Perceived facilitators 
included interdisciplinary cooperation and transparency, the use of alternative payment models, increase in the 
total number of patients per RPM project, and the optional reimbursement scheme. 
Conclusion: Our interviews found barriers and facilitators concerning structural reimbursement of RPM in hos-
pital settings in the Netherlands. Our results emphasize that the successful integration of structural reimburse-
ment requires: 1) understanding the improvement potential of RPM by creating business cases, 2) co-creation 
(redesigning care paths) from the outset of an RPM project, 3) and allocating financial risk by providers and 
insurers. 
Public Interest Summary: The COVID-19 pandemic has demonstrated the strong potential of consultation and 
monitoring patients at a distance. Remote patient monitoring - the use of information technologies for moni-
toring patients at a distance - is seen as a potential solution to urgent challenges in the healthcare system. 
Nevertheless, embedding remote patient monitoring innovations into routine healthcare is often challenging, 
partly due to difficulties in reimbursing these initiatives. Barriers to reimbursing remote patient monitoring 
included organizational factors, no uniform quality and outcome indicators, and difficulties using different 
payment models. Perceived facilitators included an increase in the total number of patients per project, better 
interdisciplinary cooperation and transparency, and help from the Dutch Healthcare Authority. Introducing these 
insights into healthcare policy dialogues could support reimbursement of remote patient monitoring and stim-
ulate the collaboration of healthcare stakeholders responsible for implementing and scaling up remote patient 
monitoring projects.   
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Introduction 

eHealth is defined as the use of information and communication 
technologies to improve health, well-being, and healthcare [1]. Within 
the spectrum of eHealth applications, remote patient monitoring (RPM) 
presents information technologies for monitoring patients at a distance, 
through the transmission of clinical information between the patient and 
a healthcare professional [2]. RPM has been proposed to have the po-
tential to support healthcare systems by, for example, improving health 
outcomes, facilitating shared decision-making processes, and supporting 
self-management [3–6]. However, there are still important barriers, e.g. 
affordability of technology for users, inadequate internet access, and low 
eHealth literacy, that must be overcome for successful large-scale 
implementation and upscaling [7]. 

The COVID-19 pandemic has created an urgent need for coordination 
of patient care outside the hospitals as patients did not intend to or could 
not visit the hospital anymore. RPM has been identified as a promising 
approach to address this challenge [8,9] but in contrast to the many 
research outcomes demonstrating its value, sustainably embedding RPM 
innovations into routine healthcare, both in the Netherlands and other 
countries, is often challenging [10–12]. To improve the adoption and 
implementation of RPM, several studies have provided insights into the 
barriers and facilitators of implementing RPM in clinical care [10,13]. 
Given how implementation challenges have been thoroughly 
researched, the next steps should revolve around upscaling those ini-
tiatives. One important aspect of large-scale adoption is embedding a 
successful experiment with RPM in routine care and providing structural 
reimbursement [14]. To date however, most RPM innovations begin as 
an experiment with temporary funding and experience difficulties in 
getting successful RPM innovations structurally reimbursed [15–18]. 
Structural reimbursement is defined as a sustainable solution to finance 
innovations and conquer a solid place within the current healthcare 
system [14]. 

During the beginning of the COVID-pandemic in early 2020 and the 
subsequent years, the Dutch Health Authority expanded the regulations 
for reimbursing RPM, which aimed to make it possible to claim expenses 
for clinical care at home and to give insurers and healthcare providers 
enough opportunities for reimbursement agreements [19]. These regu-
lations may catalyze the dialogue between healthcare providers and 
health insurers, leading to the adoption of RPM. However, despite the 
expansion of regulation for reimbursement of RPM, barriers remain 
experienced by stakeholders [18]. Therefore, this study aims to explore 
and identify barriers and facilitators concerning structural reimburse-
ment of RPM. Subsequently, we aim to identify core principles to 
accomplish ongoing reimbursement of PRM and turn them into action-
able recommendations. 

Methods 

Study design and setting 

A qualitative study using a semi-structured interview format was set 
up, adhering to the Standards for Reporting Qualitative Research 
(SRQR) guidelines [20]. All participants were informed about the study 
purpose, provided verbal informed consent, and agreed to recording the 
interviews. 

This article represents the Dutch healthcare system. In this study, we 
focus on the health purchasing market. More details and background 
information on the Dutch healthcare system can be found in Supple-
mental file 1 and Fig. 1. Furthermore, background information about 
payment models and regulations referred to in this article are included 
in Table 1. 

Research population 

We invited participants responsible for reimbursing several RPM 
projects and implementing RPM initiatives within a hospital setting. The 
study population consisted of people working in one of the three 
stakeholder groups within the healthcare purchasing market (see Sup-
plemental file 1 and Fig. 1): health insurers, Dutch Healthcare Authority, 
and healthcare providers. Participants were identified using the network 
of the National eHealth Living Lab (NeLL). Participants with a personal 
relationship with the researcher were excluded from this study. Partic-
ipants showing interest were invited to participate via email or tele-
phone to schedule an appointment. 

Data collection 

This exploratory qualitative study was conducted to gather the in-
formation that will help define the barriers and facilitators and suggest 
practical recommendations [21]. A guiding fundamental within this 
study was that the data collected should reflect the point of view of the 
different stakeholders. Therefore, a semi-structured interview design 
was selected. Due to COVID-19, all semi-structured interviews were 
conducted using a digital medium. Data collection took place between 
October and December 2020. Interviews were conducted in Dutch. The 
topic list was developed in collaboration with a qualitative research 
expert and pilot-tested with one of the researchers (GM). The topic list 
can be found in Supplemental file 2. During the interviews, participants 
were allowed to discuss other topics of importance to them as well. The 
interviews lasted approximately 60 minutes. All interviews were 
audiotaped and transcribed verbatim. Names of participants and other 
identifying data were omitted from the transcript and replaced by a 

Fig. 1. Main parties in the Dutch healthcare system. DHA: 
Dutch Healthcare Authority. The Dutch Healthcare Authority 
(NZa) is an autonomous administrative authority, falling under 
the Dutch Ministry of Health, Welfare and Sport (VWS). 
HCI: National Health Care Institute. The National Health Care 
Institute (Zorginstituut Nederland) carries out tasks relating to 
two Dutch statutory health insurance schemes: the Health In-
surance Act (Zorgverzekeringswet) and the Long-Term Care 
Act (Wet langdurige zorg, Wlz). The National Health Care In-
stitute’s role in maintaining the quality, accessibility and 
affordability of health care in the Netherlands involves 4 tasks.   
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study ID. Participants were interviewed until saturation was reached 
and no new information was obtained. 

Data analysis 

Using the Atlas.ti software program, data derived from the semi- 
structured interviews were analyzed using a framework approach. An 
initial framework for the thematic analysis was accomplished based on 
our objectives and components from the Research and Policy Frame-
work for Telehealth. This framework consists of the following major 
components: structure (policy context), process (delivery), and out-
comes along the continuum of care [22]. To create a primary codebook, 
interviews were analyzed deductively based on this framework. We 
supplemented the codebook with additional themes that were identified 
inductively during analyses. The final coding framework was discussed 
in the research group consisting of medical doctors (MR, KR, HvO), re-
searchers with experience in alternative payment models (JS), and 
technical innovations (GM). Each transcript was independently 
analyzed and coded by MR and KR. The preliminary findings were sent 
to all participants for feedback to ensure that the results reflected the full 

range and depth of the data. 

Results 

Barriers and facilitators identified as relevant for answering the 
research question were sorted according to the relevant components of 
the Research and Policy Framework for Telehealth. Seven interviews 
were conducted with 10 participants (three interviews were conducted 
with two persons). Data saturation was reached at the seventh interview. 
The characteristics of the study population are shown in Table 2. Table 3 
provides an overview of the inhibiting and facilitating factors. The re-
sults are discussed below and will be illustrated by quotes. 

Barriers related to structural reimbursement of RPM 

Participants identified various barriers which prevented RPM from 
being structurally reimbursed. Barriers included factors pertaining to (1) 
wrong pocket problems within healthcare organizations, (2) lack of 
uniformity of quality and outcome indicators, (3) inertia in redesigning 
care pathways, and (4) difficulties using cross-sector payment models. 

Wrong pocket problems within healthcare organizations 
Health insurers and healthcare providers identified barriers to 

managing hospitals’ internal budgets. Most of the funding needed to 
start a new remote patient monitoring initiative comes from the 
departmental budget. This contrasts with the fact that financial agree-
ments are made between health insurers and healthcare providers or the 
hospital board. A healthcare provider mentioned: ‘The question is whether 
the benefits of remote patient monitoring will accrue to the same department 
where the costs are incurred.’ – P05 Medical departments and self- 
employed specialists may be afraid that the effect of RPM results in a 
negative business case since the patients are no longer seen physically 
and therefore provide a lower income per patient. This leads to wrong 
pocket problems (i.e. entity that bears the costs of implementation does 
not receive the benefits). 

A health insurer stated: ‘An insight we have had in the recent months is 
that we make appointments with the hospital board and not with an inde-
pendent medical specialist or medical department. We do not influence the 
agreements the hospital makes with the specialist.’ – P04 

Lack of uniformity of quality and outcome indicators 
The lack of uniform and widely adopted clinical outcome indicators 

makes it difficult for insurers to make structural agreements with 
healthcare providers about the reimbursement of RPM technology [23]. 
Quality indicators could improve the structural reimbursement of RPM 
by supporting health insurers and care providers in agreements on 
structural reimbursement and including RPM in the care path [24]. 
Currently, Dutch health insurers are creating a multi-layered quality 
assessment model to evaluate digital healthcare applications. The 
funnel-like process starts with assessing costs, quality, and accessibility 
[25]. From there, the insurer determines whether the business case and 
the proposition could be sustainable in the future. A pilot of this 
assessment model started at the end of 2021 when 40 apps were 
reviewed for safety and added value. The results and points for 
improvement found in this review were given back to the providers and 
affiliated health insurers. Hereby, health insurers could use these find-
ings to start pilots with successful providers. 

A project manager digital health at a health insurer noted: ‘In-
novations often fail because the stakeholders involved in the payment of RPM 
do not speak the same language of one another. Therefore, we must create a 
tool where all stakeholders know what criteria they must meet to have their 
innovation structurally funded. This will not be a checklist, a golden stan-
dard, or a guarantee, but this will provide further steps in getting remote 
patient monitoring structurally funded.’ – P02 

Table 1 
additional description of the existing payment models and the policy 
regulations.  

Payment model 
type 

Definition 

Shared savings Shared savings incentivise healthcare providers to reduce 
healthcare spending for a defined patient population. This will 
be done by offering a percentage of net savings realized as a 
result of their effort [30]. The accountable payer can share in 
gains (one-sided) and/or losses (two-sided) with the payer [46]. 

Bundled 
payments 

If a care path, such as maternity care, includes one or more 
providers and/or organizations, bundled payments can be 
defined for this specific set of activities within this care path. The 
provider/organization receives a higher margin when a patient 
has used less care and bears the financial risk. Here, savings and 
losses are not shared like shared savings [46].  

Policy rules Definition 

Expanded 
regulations 

In the Netherlands, the Dutch Healthcare Authority (NZa) 
determines the product description of all care, from 
physiotherapy treatments to maternity care, from DTCs in 
hospitals to care and support at home. In addition, the NZa 
determines the price tag for some of the care products. The price 
and the description of the care provided is called an provision. 
Provisions are established with the care providers. Care 
providers decide themselves what they consider good care and 
how it should be provided. With the start of the COVID-19 
pandemic, the NZa has temporarily removed all restrictions for 
claiming digital care. This should have created space for 
healthcare providers to quickly introduce digital application for 
remote care in clinical practice. This means that remote care can 
also be charged without a special provision being determined 
for this [19]. 

Optional 
provision 

An optional provision makes it possible for healthcare providers 
and health insurers to get to an agreement about (new) 
initiatives that are difficult to fund with the existing hospital 
reimbursement schemes (i.e. Diagnosis Treatment Combination 
(DTC)). Hospitals register the diagnosis, treatment, and cost in a 
DTC. These DTCs represent all possible diagnoses, treatments, 
and costs thereof. Each DTC has its own price [31]. An optional 
provision should offer more capacity for innovation. The Dutch 
Health Authority has honoured these optional reimbursement 
scheme agreements between hospitals and healthcare providers 
whereby other hospitals can easily arrange the same 
agreements with health insurer(s) about this form of digital 
care. This renewal of payment schemes implies a fluid 
movement of change and improvements, as a new 
reimbursement payment scheme will be added to this optional 
reimbursement scheme in 2023. This new scheme allows RPM 
to be claimed at a maximum rate to reimburse the costs of 
human resources, accounts of the software, and maintenance  
[37].  
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Inertia in redesigning care pathways 
Two health insurers and healthcare providers agreed that too little 

research has been done into the underlying internal cost structure to 
support redesigning care paths. Participants emphasized that the hos-
pital they are working for or the hospitals they make agreements with do 
not redesign the underlying cost structure of their care paths when they 
start using RPM. ‘Funds for transformation are meant for implementing 
remote patient monitoring initiatives but do not provide ongoing change and 
payment models. You ultimately want a “business process redesign” to be 
introduced in the care path, so the care path is redesigned cost-effectively.’ – 
P04 (innovation manager) Moreover, an important barrier that prevents 
RPM initiatives from being reimbursed is the way healthcare pro-
fessionals provide RPM as care that is used ‘on top of’ the current care. A 
health insurer noted: ‘We think the greatest barrier does not lie within the 
payment models, but in the transformation of the healthcare provider and his 
intrinsic motivation to adopt remote patient monitoring in his routine care.’– 
P02 Healthcare professionals and hospitals are inclined to maintain the old 
process. They start to run a pilot and subsequently developed a new process 
using remote patient monitoring. They forget to let go of the old process and 
strengthen the new process.’ – P04 This inertia of redesigning may be due 
to lack of time, wrong pocket problems and the implementation chal-
lenges they must overcome [26]. 

Difficulties using cross-sector payment models 
Nowadays, reimbursement payment models are made per healthcare 

sector and might not interfere with each other due to two Dutch laws: 
the Dutch health insurance law (Zvw) and the Social Support Act (WMO) 
[27]. One participant (head of sales in-hospital care) mentioned: ‘We 
have once tried to use cross-sector bundled payments. Using these, you agree 
on one bundled payment price, and you will have to divide this price between 
the different healthcare organizations across sectors. Then the problem starts; 
there are financial stakes for everyone involved, and all organizations are 
considering if they get the same amount as before. This is where you should 
come to an agreement and where everyone should shoulder the economic risks 
together.’ – P05 This allocation of risks might halt the implementation of 
new cross-sector payment models due to inherent design flaws [28]. 

Facilitators to improve structural reimbursement of remote patient 
monitoring 

Participants identified various facilitators enabling a successful 
experiment with RPM to be structurally embedded in routine care and 
structurally reimbursed. Facilitators included factors pertaining to (1) 
interdisciplinary cooperation and transparency, (2) the use of alterna-
tive payment models, (3) an increase in the total number of patients per 
RPM-project, rather than a niche population, and (4) the optional 
reimbursement scheme. 

Interdisciplinary cooperation and transparency 
A participant from within the Dutch Healthcare Authority noticed 

that the cooperation between hospitals and the conversations about the 
use of RPM are much better than one year ago. ́Several alliance networks 
(hospitals) accelerate the transformation to use RPM. As soon as it shows 
demonstrable results, we elaborate those results into infographics/workshops 
and we scale these initiatives as much as possible to a national level by 
involving our healthcare buyers in discussions at other hospitals.’ – P06 
(health insurer) Most health providers and health insurers agreed that 
involvement early in the innovation project with periodic consultations 
and interim evaluations between the stakeholders is necessary. 

The use of alternative payment models 
Alternative payment models are a form of payment reform that gives 

added incentive to providers to provide cost-efficient and high-quality 
care [29]. All stakeholders have mentioned shared savings and 
bundled payments as a facilitator to improve reimbursement of RPM. 
‘Shared savings could be a solution when the remote patient 
monitoring-innovation leads to lower revenues. If we want to give hospitals an 
incentive to use or implement remote patient monitoring, even though their 
revenues fall, shared savings could be appropriate.’ – P05 Shared savings 
offer an incentive for healthcare providers to reduce healthcare 
spending for a defined patient population. This will be done by 
providing a percentage of net savings realized as a result of their effort 
[30]. These shared savings agreements are in general multi-year 

Table 2 
Information listed per participant.  

Interview Gender/ 
age 

Participants 
profession 

Role Type of (healthcare) organization Experience RPM projects Years of 
experience 
using RPM 

P01 P1 Male / 
45 years 
P2 Female 
/ 39 years 

Health insurer P1 Senior project 
manager Digital 
Health 
P2 Innovation 
expert 

Insurer with collaborations with academic, 
teaching and general hospitals. 

Several RPM projects within chronic 
diseases, as COPD, heart failure and Crohn. 

4 years 

P02 Male / 47 
years 

Health insurer Program 
manager 
innovation 

Insurer with collaborations with academic, 
teaching and general hospitals. 

Several RPM projects within chronic 
diseases, as COPD, heart failure and Crohn. 

6 years 

P03 Male / 48 
years 

Dutch 
Healthcare 
Authority 

Project leader 
digital health 

The Healthcare Authority determines the 
product description of all care (from 
physiotherapy treatments to maternity care, 
from hospitals to care and support at home). 

The Dutch Healthcare Authority does 
determine the product description of RPM 
and have widen this policy rule since the 
COVID-19 pandemic so that it became more 
easy to reimburse RPM. 

6 years 

P04 P1 Female 
/ 31 years 
P2 Female 
/ 55 years 

Health insurer P1 Innovation 
manager 
P2 Innovation 
manager 

Insurer with collaborations with academic, 
teaching and general hospitals. 

Several RPM projects within chronic 
diseases, as COPD, heart failure and Crohn. 

P1 3 years 
P2 3 years 

P05 Female / 
57 years 

Healthcare 
institution 

Head of Sales Academic hospital, sales of medical 
specialist healthcare services, cross-sector 
care and regional meetings on the 
organization of healthcare in the region. 

Experience with RPM projects within the 
hospital and in negotiating with health 
insurers. 

6 years 

P06 P1 Female 
/ 33 years 
P2 Male / 
49 years 

Health insurer P1 Innovation 
manager 
P2 Innovation 
manager 

Insurer with collaborations with academic, 
teaching and general hospitals. 

Several RPM projects within chronic 
diseases, as COPD, heart failure and Crohn. 

P1 4 years 
P2 2 years 

P07 Female / 
37 years 

Healthcare 
institution 

Senior advisor 
quality and 
innovation 

General hospital Several RPM projects within chronic 
diseases, as COPD, heart failure and Crohn. 

3 years  
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contracts (e.g. three to five years). 

Increase in the total number of patients per RPM-project, rather than a niche 
population 

Most health insurers emphasized the need for large volumes of pa-
tients per project if they want the innovation to be profitable. Thus, 
insurers indicated urgency to increase the total number of patients 
(preferably across departments within and between hospitals) applying 
RPM to obtain more insights into the cost structures of the changes in the 
care process and the ability to scale. One participant (health insurer) 
stated: ‘We prefer to consider reimbursement of a project that can serve large 
volumes of patients rather than having a niche group of patients. Check 
whether the scale within your organization is large enough to make your 
project profitable. Seek for collaboration within your organization when 
necessary.’ – P04 Health insurers indicated that large volumes are 
necessary to cover the cost of RPM and to get RPM reimbursed by health 
insurers. One healthcare insurer noted: ‘We are now at the point where we 
require hospitals to have a minimum inclusion of 50% of all patients within 
the concerned disease (mostly chronic diseases). Otherwise, we will not 
consider reimbursing remote patient monitoring.’ – P02 Most pilots do test 
their innovation on a small number of patients, whereas the RPM ini-
tiatives that are already being reimbursed are the ones that a have a 
large number of patients in their pilots. 

The possibility of new hospital payment regulations (i.e. the so-called 
‘Optional reimbursement scheme’ (in Dutch: Facultatieve Prestatie) 

Another mentioned facilitator to improve structural reimbursement 
of RPM is the optional reimbursement scheme. An optional reimburse-
ment scheme makes it possible for healthcare providers and health in-
surers to get to an agreement about (new) initiatives that are difficult to 
fund with the existing hospital reimbursement schemes (i.e. Diagnosis 
Treatment Combination (DTC)). Hospitals register the diagnosis, treat-
ment, and cost in a DTC. These DTCs represent all possible diagnoses, 
treatments, and associated costs. Each DTC has its price [31]. This 
optional reimbursement scheme is different from and on top of the 
expanded regulations of the Dutch Healthcare Authority mentioned in 
the introduction (see Table 1). The Dutch Healthcare Authority 
mentioned: ‘Since the beginning of 2021, we will provide an additional 
option for the payment models of remote patient monitoring or other in-
novations that are difficult to fund with the regular DTC-care path. A 
healthcare insurer and provider can apply the request immediately. (…) An 
advantage of using this scheme is that it is not necessary to arrange this at a 
national level (which is usually the case) but on a regional/local level between 
one healthcare insurer and one healthcare provider. Moreover, suppose that 
one healthcare insurer and one healthcare provider develop a new care path 
through the optional reimbursement scheme. Other hospitals and insurers can 
take over this new care path. It is open-source.’ – P03 

Discussion 

In this study, we aimed to provide an exploratary overview of the 
experienced barriers and facilitators of structural reimbursement of 
RPM in the Netherlands by interviewing health insurers, healthcare 
providers, and the Dutch Health Authority. From the semi-structured 
interviews, it was observed that wrong-pocket problems (i.e. the entity 
that bears the costs of implementation does not receive the benefits) 
stand in the way of distributing costs and benefits. That health insurers 
emphasize the need to increase the willingness for healthcare providers 
to redesign the care paths using RPM technology and that there is a need 
for healthcare providers and health insurers to create insights into the 
uniformity of (quality) indicators based on patient outcomes to make 
reimbursement agreements. In addition, several facilitating factors have 
been mentioned regarding the increase in interdisciplinary cooperation 
and transparency between hospitals and health insurers, the increased 
research and adaptation of alternative payment models, and the facili-
tation of a sizeable total number of patients per project rather than a 
niche population. Furthermore, the optional reimbursement scheme was 
mentioned as an opportunity to obtain an agreement between the health 
insurer and provider about (new) initiatives that are difficult to fund 
within the existing reimbursement schemes. 

Our results corroborate findings from US studies that showed the 
challenges of change management and the requirement of governmental 
stewardship (i.e. supporting knowledge development and long term 
vision) with stable leadership to reform the payment structure of the 
public health system as market conditions and stakeholder engagement 
shift over time. [32]. This study found similar barriers as wrong pocket 
problems, limited participation of patients and uniformity of quality, 
outcomes and cost performance measures. However, this study’s focus 
was on implementing value-based payment reform projects and not on 
RPM projects. Moreover, our study reveals that stakeholders agreed that 
too little research had been done into the underlying internal cost 
structure towards redesigning care paths and cross-sector payment 
models. For instance, our interviewees expressed the need for “business 
process redesign” of care paths when using RPM and allocating financial 
risk between payer and provider, as was also mentioned in earlier 
research [28]. Lastly, our findings are in line with a scoping review that 
found a lack of studies evaluating trends in RPM reimbursement policies 
[33]. This review emphasized the restrictions in these policies by either 
type of provider (e.g. limited reimbursement to only certain providers) 
and service, facility, and health conditions (e.g. limited reimbursement 

Table 3 
Barriers and facilitators emerging from the analysis.    

Barriers  Brief 
summary  

Wrong pocket problems 
within healthcare 
organizations 

The entity that bears the costs of 
implementation does not receive the 
benefits.  

Lack of uniform language The lack of uniform and widely 
adopted clinical patient outcome 
indicators makes it difficult for 
insurers to make structural 
agreements.  

Lack of willingness to 
redesign care pathways 

The need to redesign the care paths 
using remote patient monitoring 
technology and therefore to make 
the innovation a replacement for a 
redesign of (part of) the current 
care.  

Difficulties using cross- 
sector payment models 

Reimbursement payment titles are 
made per healthcare sector and 
cannot interfere with each other.    

Facilitators  Brief 
summary  

Interdisciplinary cooperation 
and transparency 

Involvement early in the 
innovation project with 
periodic consultations and 
interim evaluations between 
the stakeholders is necessary.  

The use of alternative payment 
models 

Shared savings and bundled 
payments have been 
mentioned as a facilitator to 
improve reimbursement of 
remote patient monitoring.  

Increase in the total number of 
patients per project, rather 
than a niche population 

The need for large volumes of 
patients per project if the 
innovation wants to be 
profitable.  

Optional provision An optional provision makes it 
possible for health care 
providers and health insurers 
to get to an agreement about 
(new) initiatives that are 
difficult to fund with the 
regular Diagnosis Treatment 
Combination (DTC).  
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to type or purpose of the visit). 
Digital remote patient monitoring applications are typically pro-

duced by small and medium-sized enterprises (SMEs), but users and 
payers often struggle to gain acceptance in the public health system. 
Kelley et al., [34] describe that this is caused by the current physician 
reimbursement system which encourages face-to-face visits, which in 
turn runs counter to the goals of many digital health solutions that aim 
to reduce visits to clinics and hospitals. This disparity between the 
economic incentives that drive clinical behavior and the adoption of 
digital health technologies is in congruence with our findings. In addi-
tion, SMEs experience additional difficulty in integration due to the need 
for more access to evaluation resources and opportunities, which is 
essential for a business case that supports reimbursement [34]. Here, 
applications developed in the hospital might have a step ahead. 

In the Netherlands, governmental stewardship might further stimu-
late the road to payment models of RPM. The government has a role in 
defining the conditions within the system of regulated competition [35]. 
Our study showed that the optional reimbursement scheme, initiated by 
the Dutch Healthcare Authority, might be an option to provide more 
guidance or assistance. As we have already outlined in the result section, 
this new reimbursement scheme is thought to be a more manageable and 
efficient method through which healthcare insurers and -providers can 
submit a request jointly. Few RPM innovations have made use of this 
new possibility yet [36]. The Dutch Health Authority has honoured 
these optional reimbursement scheme agreements between hospitals 
and healthcare providers whereby other hospitals can easily arrange the 
same agreements with health insurer(s) about this form of digital care. 
This renewal of payment schemes implies a fluid movement of change 
and improvements, as a new reimbursement payment scheme will be 
added to this optional reimbursement scheme from 2023. This new 
scheme allows RPM to be claimed at a maximum rate to reimburse the 
costs of human resources, accounts of the software, and maintenance 
[37]. 

Recommendations 

Structural reimbursement of RPM may contribute to the large-scale 
adoption of RPM initiatives, though the current study suggests that 
several actions are needed to overcome the barriers that are currently 
experienced regarding reimbursement of RPM. In addition to the facil-
itators mentioned by the stakeholders, preliminary recommendations 
are proposed that could contribute to the improvement of structural 
reimbursement of RPM. These recommendations are supported by the 
present findings as well as relevant literature [17,38-48] within the field 
of RPM (Table 4). Further research may be needed to determine the 
effectiveness of those recommendations in improving the ongoing pay-
ments models of RPM and should be repeated in other settings and 
countries where these core principles could contribute to the reim-
bursement of RPM. 

Although our study uses data from within the Dutch healthcare 
setting to identify barriers and facilitators, it is important to evaluate the 
transportability of these findings to an international context, as this will 
help understand the problems faced worldwide. Healthcare systems in 
other countries and financing health systems are context-specific. 
However, core principles such as 1) understanding the improvement 
potential of RPM by creating business cases containing health, costs and 
experience of healthcare professionals and patients, 2) co-creation 
(redesigning care paths) from the outset of the implementation/pilot 
phase of a RPM project with all stakeholders involved, 3) and allocating 
financial risk by providers and insurers are relevant in a global context. 

Strengths and limitations 

To interpret our results, several methodological challenges have to 
be taken into account. First, there is some drawback in this study 
approach, given the sampling of the participants was restricted to those 

with expertise in the field and experience with payment model mecha-
nisms for RPM in operational sites. With this tight selection, we may 
have excluded the point of view of other key decision-makers in the 
ecosystem, but they were selected in line with our analytical approach. 
Furthermore, as some interviews included multiple interviewees, this 
might have limited the interviewees from speaking freely. Nevertheless, 
all the interviewees self-intended to do the interviews together and had 
the same positions (see Table 2) in their organization, allowing them to 

Table 4 
Recommendations for improvement of structural reimbursement of RPM.  

Recommendations 

Development of business 
cases 

An RPM innovation may sustain itself without short- 
lived subsidies. These subsidies are an impetus to 
implement innovation but are not a long-term solution. 
A health insurer mostly supports the innovation by 
paying one-off implementation costs, or the innovation 
is paid with a subsidy. As soon as the innovation 
becomes more integrated into regular care, the one-off 
costs should decrease, and the business case should 
prove that the care given can be provided at the same 
price or cheaper. This business case may contain not 
only an economic evaluation but also the quality of 
care, experience of healthcare professionals and 
patients (i.e. Quadruple Aim) [39]. The Quadruple 
Aim considers care, health, costs, and the meaning of 
work [40,47]. Therefore, RPM does not necessarily 
have to be substantially cheaper, but if the quality of 
care and the perceived safety improves with the same 
price, it is also beneficial enough for a healthcare 
insurer to collaborate with the developer and 
healthcare professional. It is, therefore, important to 
make a business case with all stakeholders from the 
outset of the pilot phase [41]. Moreover, the internal 
budgets and cost benefits within the hospital should be 
properly agreed upon and considered within the 
business case. A clear vision, objectives, strategies, and 
business models are needed for healthcare providers to 
provide the incentives to use RPM in their day-to-day 
practice and to create explicit agreements with health 
insurers. 

Beyond getting the 
incentives right 

Studies have shown that alternative payment models, 
such as bundled payments and shared savings models, 
include provider incentives to enhance the 
coordination of health services and collaboration 
among providers and have the potential to contribute 
to the financial sustainability of digital health [42–44]. 
One of the most difficult aspects of purchaser-provider 
contracting has been the development, negotiation, 
and implementation of appropriate payment models 
that effectively allocate financial risk. Theory suggests 
that, in order to incentivize value creation and 
minimize undesirable behaviors, purchasers should not 
transfer all of the financial risk to providers, but rather 
implement some form of risk-sharing that protects 
providers from random and systematic variations in 
health spending that are beyond their control [48]. 
This would imply the use of payment mechanisms that 
carefully balance the allocation of financial risk 
between purchasers and providers. In the Netherlands, 
several collaborating health insurers and healthcare 
institutes are experimenting with these alternative 
payment models to reimburse RPM. However, 
evaluations of nine Dutch population health 
management initiatives have shown that alternative 
payment models are complex and most of them are not 
(yet) implemented [44,45]. Therefore, a study 
suggested that more guidance and assistance from the 
government in reforming these payment models may 
be of value, especially clearly defining key design 
elements, including risk mitigation strategies, rather 
than only facilitating the reformation of payment 
models without those elements [48]. This 
governmental stewardship may improve the hesitance 
in moving towards the adoption of alternative payment 
models [44].  
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complement each other. Thus, we do not believe that it affected our 
results. Moreover, we have focused on the two actors (provider and 
insurer) within the healthcare purchasing market and have placed the 
patient out of scope. This does not imply the patient is forgotten. We 
attempt to create more value in the healthcare system through payment 
models so that the patient benefits from it. A further limitation is that all 
the participants in this study contributed voluntarily. Therefore, the 
results could be biased towards the participants having a greater 
knowledge of the topic of this study. We have also not included pro-
fessionals from the primary care domain, where RPM also plays an 
important role. This omission may be an indication of a fragmented view 
of care delivery. It is unclear how these insights translate into the pri-
mary care health system and its challenges in introducing RPM solu-
tions. Future qualitative studies may be needed to examine primary care 
healthcare professionals’ views further. 

A strength of our work is that we identified a wide variety of barriers 
and challenges stakeholders face in getting structural reimbursement for 
RPM. There are reasons to believe that the approach and some of the 
findings are generalizable, given that many healthcare systems outside 
the Netherlands may have a similar ecosystem with stakeholders that are 
required to align to enable RPM solutions to be structurally funded. 
Moreover, an important advantage of using a qualitative method in data 
collection is that it allows for open-ended responses from participants 
leading to more in-depth information acquisition through follow-up 
discussion on the insights. 

Conclusion 

In this study, we performed an explorative study to identify barriers 
and facilitators concerning structural reimbursement of RPM. Subse-
quently, we aim to identify core principles to accomplish ongoing 
reimbursement of PRM and turn them into actionable recommendations 
and core principles. Our results demonstrated that wrong pocket prob-
lems, no uniform quality and outcome indicators, lack of willingness to 
redesign care pathways, and difficulties using cross-sector models were 
perceived as barriers by all stakeholders. Facilitators are the use of 
alternative payment models, increased total number of patients per 
RPM-project, interdisciplinary cooperation and transparency, and the 
optional reimbursement scheme. This explorative study shows that 
integrating structural reimbursement goes beyond getting the financial 
incentives right in paying for RPM. In addition to the possibilities for 
reimbursement initiated by the government, clear agreements about the 
content of reimbursement between healthcare insurers and providers 
are needed to promote the large-scale adoption of RPM in hospital care. 
Therefore, as healthcare organizations in multiple countries are expe-
riencing a sense of urgency for implementing payment reform, learnings 
from successes and failures will be critical. 
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