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Abstract

Background: The rapid expansion of remote patient monitoring (RPM) interventions highlights the need for their compari-
son and evaluation. Current evaluation frameworks often fail to capture a multistakeholder perspective. Traditional health
technology assessment approaches emphasize health and economic outcomes, providing an incomplete picture of RPM’s
broader impact. The Sextuple Aim, encompassing health outcomes, costs, patient and provider experience, equity, and
sustainability, offers a more comprehensive approach. Yet, the specific aspects that are important for capturing each domain
for diverse stakeholders, and that could form a core outcome set (COS) for RPM evaluation, remain undefined.

Objective: This study aimed to identify the most important value aspects for evaluating RPM interventions from the Sextuple
Aim domains.

Methods: Value aspects relevant to evaluating RPM interventions within the Sextuple Aim framework were identified
in a review of the literature, and this initial set was refined through stakeholder meetings. Subsequently, 6 stakeholder
groups completed 3 Delphi rounds. Patients and informal caregivers (25-30 respondents per group) were recruited via a
patient federation. Health care providers (20-30 experts), managers, insurers, and researchers (10-20 experts per group) were
recruited. In each round, participants rated the importance of aspects on a 5-point Likert scale. In round 2, participants
ranked aspects within each domain to determine their relative importance; in round 3, they ranked aspects across domains.
A multicriteria consensus rule was used to select aspects for the preliminary COS. The COS was finalized during a multistake-
holder expert meeting with 7 experts.

Results: Of the 171 respondents, 137 (80%) completed all Delphi rounds. The input set, formed through a literature search
and meetings, contained 43 value aspects. The total set contained 47 aspects after the first round. After all 3 rating rounds,
33 of 47 (70%) value aspects met the predefined importance threshold. Ranking results from rounds 2 and 3 identified
aspects prioritized within and across domains. In total, 26 (55%) aspects met the multicriteria consensus rule and formed the
preliminary COS. During the final multistakeholder expert meeting involving subgroup exercises and moderated discussions,
value aspects with conceptual overlap were merged, removed, or relocated. The final COS included 17 value aspects, with 1
additional emergent aspect identified during the expert meeting and included as a recommended item, which also resulted in
full Sextuple Aim domain coverage.

Conclusions: An RPM Sextuple Aim COS comprising 17 value aspects and 1 recommended aspect was developed, providing
a multidimensional and multistakeholder evaluation set. This COS provides a standardized, comprehensive basis for evaluating
RPM interventions and can be used to support the validation and refinement of existing RPM evaluation tools. Future research
may consider operationalizing the COS and its recommended aspect into measurable items and assessing its feasibility and
uptake in practice.
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Introduction

The application of digital health technologies (DHTs) was
expedited by the COVID-19 pandemic, and, to date, health
care systems have become increasingly reliant on them
[1,2]. The integration of DHTs into health care has high-
lighted their potential to offer solutions to the significant
pressures under which health care systems worldwide are
operating [3,4]. Consequently, there is an increasing need
to generate evidence to determine which interventions are
the most beneficial and should be widely implemented,
which is the last step in the eHealth evaluation cycle [5,6].
One widely adopted instrument across countries for this is
health technology assessment (HTA), which was originally
developed to evaluate the effectiveness and economic value
of nondigital health interventions (eg, pharmaceuticals) [7].
This instrument is also frequently used to inform decision-
making for DHTs [8,9]. However, the health-related quality
of life (QoL) and cost measures it includes do not com-
pletely capture the value of DHTs (including remote patient
monitoring [RPM]) for different stakeholders, such as patients
and health care providers [10,11].

The Quadruple Aim, which encompasses 4 health care
goals (improved population health, improved patient and
provider experience, and reduced costs), captures a broader
value compared to HTA [12]. However, the existing literature
does not examine all of these domains equally [13,14].
Additionally, the Quadruple Aim has expanded to include
equity [15], a domain that is also highly relevant for DHTs
[16]. A review emphasized the need for validated tools to
quantitatively assess the impact of DHTs on equity [17].
This framework was further extended to the Sextuple Aim
by incorporating sustainability, reflecting increasing concerns
about the environmental impact of health care on population
health [18]. Comprehensive evaluation across these domains
alone is insufficient; it is also important to consider the needs
of key stakeholders (eg, health care providers, managers,
insurers) when evaluating DHTs because their needs and
definitions of health care value differ [19]. Two recent
Delphi studies incorporated the knowledge and perspectives
of different stakeholders to develop a set of indicators for
evaluating digital or virtual health technologies in a health
care setting [2,20].

DHTs encompass a wide range of applications, including
electronic health records, mobile health, telehealth, and RPM.
RPM is a key driver of the rapid expansion of DHTs and
uses information technologies to enable remote surveillance
of patients by facilitating the transmission of clinical data
between patients and health care providers [21,22]. Moreover,
RPM is distinguishable from other DHTs in that it involves
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active patient monitoring rather than passive monitoring and
asynchronous patient-provider interaction [23,24]. Existing
evaluation frameworks are more generic for DHTs or
virtual health and may insufficiently capture these distinc-
tive characteristics. Therefore, this study aims to identify
the value aspects considered most important for assessing
RPM interventions and to develop a multistakeholder core
outcome set (COS) for RPM based on the Sextuple Aim.
A modified Delphi design was chosen to iteratively build
consensus among stakeholder groups, ensuring anonymity
and independent judgments [25].

Methods

Overview

To develop a COS, a combination of a literature search,
one-on-one stakeholder meetings, 3 Delphi rounds, and a
final expert meeting was conducted (Figure 1). This design
was guided by the COMET (Core Outcome Measures
in Effectiveness Trials) initiative, recommending outcome
identification (via literature searches), prioritization (eg,
Delphi-based methods), and consensus meetings [25]. Prior
to the Delphi study, a literature search was conducted on
reviews evaluating RPM interventions using (value) aspects
of the Sextuple Aim (health, costs, patient experience,
provider experience, equity, and sustainability) published
in the last 10 years from 2016 to 2025 (Multimedia
Appendix 1). Titles and abstracts of the reviews were
independently screened by 2 reviewers and were eligi-
ble if they addressed 1 or more domains of the Sextu-
ple Aim in the context of digital health. The full texts
were then assessed, and potentially relevant value aspects
were independently extracted by 2 researchers. Extracted
aspects were discussed and consolidated to reach con-
sensus. The preliminary list was further refined during
meetings with experts, including patient representatives,
health care providers, managers, insurers, and research-
ers. These experts were recruited through the researchers’
network. This process resulted in an initial list of 43
value aspects. More details on this process, along with an
overview and their definitions, are presented in Multimedia
Appendix 2. These value aspects and their descriptions
were incorporated into the Castor EDC online question-
naire tool for the first Delphi round (R1). For the second
(R2) and third (R3) rounds, the online survey software
tool Alchemer was used in order to conduct the rank-
ing exercises. The findings of this study were reported
in accordance with the ACCORD (Accurate Consensus
Reporting Document) checklist (Checklist 1) [26].
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Figure 1. Schematic overview of the research process. R1: Round 1; R2: Round 2; R3: Round 3; ranking w. domains: ranking within Sextuple Aim

domains; ranking a. domains: ranking across Sextuple Aim domains.
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Recruitment and Eligibility Delphi Procedure

Participants from 6 stakeholder groups involved in using
or evaluating an RPM application in the care pathway
were included: patients, informal caregivers or household
members, health care providers, managers, insurers, and
researchers. Recruitment occurred from March to April 2025.
Respondents had to be fluent in Dutch and have experi-
ence with digital health applications. Patients and informal
caregivers were recruited via the Dutch Patient Federation
(Ikzoekeenpatiént) [27]. The federation disseminated an
invitation via its online platform, including a study descrip-
tion, eligibility criteria, and compensation for participation,
and individuals could sign up. The federation ensured a
diverse and representative sample of patients and informal
caregivers with respect to age, sex, and health conditions. The
other groups were recruited using snowball sampling, where
initial participants from the researchers’ network were asked
to participate and share the study invitation within their own
networks. Recruitment channels included (1) online flyers
distributed through stakeholder networks and LinkedIn and
(2) direct outreach through hospital contacts. We aimed for
25 to 30 patients and informal caregivers per group, 20 to 30
health care providers, and 10 to 20 insurers, managers, and
researchers in each group. The target sample size was at least
2-digit numbers per group, which was sufficient to support
meaningful consensus [28]. The maximum target was 30
participants, as it is known that additional participants offer
limited benefit and may reduce response rates [29]. Sample
sizes per group were further aligned to balance diversity and
feasibility.

Pre-Delphi Steps

Before each Delphi round, the online questionnaire was
piloted with laypeople to assess its clarity, perceived length,
and ease of completion. The questionnaires were written
in plain Dutch (Common European Framework of Refer-
ence for Languages B1), and value aspects were simplified
(see Multimedia Appendix 2 for the original and simplified
definitions) to ensure accessibility for all groups [30].
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Each Delphi round began with a project description. In
R1, respondents were asked to rate the importance of each
value aspect for evaluating the value of RPM interventions
on a 5-point Likert scale, ranging from “unimportant” to
“very important.” Respondents were encouraged to provide
a rationale and comment on each aspect and report missing
aspects. A “no opinion” option was included for each aspect,
since not all aspects might be relevant to all stakeholder
groups.

In R2, respondents first rerated the value aspects with-
out consensus. They were provided with feedback (a graph
showing the mean and frequency of the overall group and
their stakeholder group, along with motivations). Respond-
ents were also asked to rate the additional value aspects
suggested in R1. Then, respondents ranked the value aspects
within each domain from “most” (score=7 or a score equal
to the number of value aspects within that domain) to
“least” (score=1) important. For domains with more than 7
value aspects, respondents first selected the 7 they consid-
ered most important and then ranked them (unselected value
aspects were assigned a score of 0). The items presented in
the ranking exercise were randomized per domain for each
respondent.

In R3, respondents rerated the value aspects without
consensus and received comparable feedback as in R2. Then,
respondents selected and ranked the 10 most important
aspects across all domains from most (score=10) to least
(score=1) important (unselected value aspects were assigned a
score of 0). Again, the order of items was randomized.

To encourage timely questionnaire completion and
increase response rates, reminders were sent out twice for
each round (every 2 weeks), except for insurers, who received
a third reminder for R2 [31]. To reduce group pressure and
conformity bias, anonymity was ensured [32,33].
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Data Analysis and Selection Criteria

The anonymized data were analyzed using SPSS software
(version 29; IBM Corp). The results of the Delphi ratings
were analyzed by calculating percentages and IQRs. To
analyze the overall group rating results, these metrics were
weighted to account for different group sizes. The IQR
represented the distance between the 25th and 75th percen-
tile values in the rating (a smaller IQR represented greater
consensus). Consensus on importance was reached when at
least 75% of respondents (excluding those with “no opinion™)
rated a value aspect as “important” or “very important,” and
the IQR was <1. Both metrics were used to ensure high
agreement and limited dispersion [34]. Similarly, consensus
of unimportance was defined as at least 75% of partici-
pants rating a value aspect as “unimportant” or “somewhat
important” together with an IQR <I1. If no consensus was
reached, the value aspect was rerated in the subsequent
round. To analyze the ranking results of value aspects within
domains, mean rank scores were normalized to a common
scale ranging from O to 100 for each stakeholder group
(Multimedia Appendix 3). This normalization accounted for
differences in the number of value aspects per domain,
ensuring comparability across domains. Higher normalized
ranking scores indicated a higher relative priority within
that domain. To calculate the overall ranking within the
domains, the normalized scores were weighted by stakeholder
group size. Complete-case sensitivity analyses assessed the
impact of respondent retention within and between groups
on the rated importance and ranking within domains of
value aspects. The ratings and rankings within domains
for respondents who completed all 3 rounds were analyzed
similarly to the full sample, and the results were compared.

In the overall ranking across domains, respondents
selected and then ranked the 10 value aspects. Mean ranks
were calculated for each group, as well as an overall weighted
mean. In a sensitivity analysis, the unselected aspects were
assigned a negative score of —10 to replace the assumption of
neutrality with active deprioritization. This value was chosen
to generate the largest possible separation from the selected
and ranked aspects (scored 1-10) while remaining within the
ranking ranges.

A multicriteria consensus rule was used to select value
aspects for a preliminary COS. These criteria were derived
from the literature and input from experts [20,35]. This
a priori defined rule combined rating and ranking results
to integrate absolute importance and relative prioritization.
Value aspects were included in the COS if they met 2 of the
following criteria: (1) rated as “important” or “very impor-
tant” by =75% of respondents and IQR <1 (the importance-
consensus criterion); (2) the mean ranking was higher than
or equal to that in a hypothetical situation in which all value
aspects within the domain were considered equally important
(the ranking within domains criterion); and (3) the weighted
mean of the overall ranking was in the top 25 (the ranking
across domains criterion).
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Expert Meeting

Following the Delphi rounds, consensus on the COS was
reached at a 3-hour expert meeting held in September 2025.
We aimed to recruit 10 experts, purposively sampled to
ensure representation from various stakeholder groups while
maintaining a manageable group size that would facilitate
in-depth discussion and promote equal contributions. Due
to scheduling constraints, 7 experts participated: 3 research-
ers, 2 managers, 1 provider, and 1 patient or informal
caregiver representative from the Dutch Patient Federation.
Three of the 7 experts had also participated in the Delphi
study, providing continuity with the previous rounds while
also ensuring independent perspectives, thereby reducing
overreliance on prior outcomes. Despite multiple recruitment
attempts, no insurer was able to attend this meeting; therefore,
the insurer perspective was only represented in the Del-
phi results. During the meeting, 2 subgroups were formed
to ensure balanced representation within each one. One
subgroup consisted of 2 researchers (1 of whom had clinical
experience), a manager, and a patient representative, while
the other subgroup comprised a researcher, a health care
provider, and a manager. The experts first received written
and verbal summaries of the rating and ranking results. The
subgroups were then tasked with proposing a COS based on
the preliminary COS derived from the predefined multicrite-
ria consensus rule. Discussions were guided by the results
of the Delphi rounds, and any discrepancies were addressed
in a moderated discussion. The moderator, a member of the
research team with expertise in evaluating interventions and
developing outcome measures, ensured equal participation
and had no direct interest in the outcomes. To minimize
moderator-induced bias, the moderator’s role was limited to
facilitating discussion and summarizing findings, in accord-
ance with the COMET guidelines [25]. Proposed changes
to the COS were discussed until a unanimous decision was
reached. Through this iterative, moderated process, a final
COS was agreed upon.

Ethical Considerations

The Leiden University Medical Center’s non—Wet Medisch-
Wetenschappelijk Onderzoek committee approved the study.
The committee deemed the study not subject to the Dutch
Medical Research Involving Human Subjects Act (nWMO-
D4-2024-018). All participants received written informa-
tion about the study’s objectives and anticipated benefits.
For patients and informal caregivers, the information was
written in plain Dutch (Common European Framework of
Reference for Languages B1). All participants provided
informed consent before enrolling in the study (Multime-
dia Appendix 4). Participation was voluntary, and partici-
pants could withdraw at any time without consequence.
Patients and informal caregivers received a €25 gift (US
$29.30, averaged exchange rate in September 2025) card
after completing all 3 rounds. External experts participating
in the expert meeting were reimbursed for their time and
travel expenses but received no direct financial incentives for
participation. Before analyzing the data, patient-identifying
information and anonymized study data were separated. The
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patient-identifying information was saved on a separate disk,
which was only accessible to the 2 main researchers.

Results

Delphi Participants

The demographics of the participants in the different
stakeholder groups are described in Table 1. A total of 171

Table 1. Characteristics of participants in the Delphi study.

Heilig et al

participants completed R1, of whom 148 (87%) completed
R2 and 137 (80%) completed R3. Retention rates varied
among the groups, ranging from 97% for patients to 50% for
insurers.

Participants in R1? Participants in

Participants in

Participants (N=171),n (%) R2%,n (%) R3¢, n (%) Age inR1 (y), mean (SD)  Women in R1,n (%)
Patients 58(33.9) 56 (97) 56 (97) 634 (11.1) 32(55)
Informal caregivers 45 (26.3) 40 (89) 37 (82) 65.0 (12.1) 29 (64)
Health care providers 27 (15.8) 18 (67) 15 (56) 42.5(10.3) 17 (63)
Health care managers 23 (13.5) 19 (83) 17 (74) 447 (11) 17 (74)
Health care insurers 8(4.7) 5(63) 4 (50) 449 (13) 3(38)
Researchers 10 (5.8) 10 (100) 9 (90) 31949 7 (70)
4R1: round 1.
PR2: round 2.
°R3: round 3.

Results of Weighted Rating

The rating of value aspects was conducted in all 3 rounds.
In R2 and R3, aspects for which no consensus had been
reached were rerated. In R1, respondents rated the initial set
of 43 value aspects derived from the literature review and
meetings with experts (Figure 2). In R1, for 31 value aspects,
consensus on importance was met, as the rated importance
was =75% and the IQR was <1 (Table 2). None of the
aspects met the unimportance-consensus criterion. All aspects
within the health, equity, and provider experience domains

https://www jmir.org/2026/1/e92863

met the importance-consensus criterion. Twelve value aspects
did not meet consensus on either criterion for importance or
unimportance and, hence, had to be rerated in the subsequent
round: 3 from the patient experience domain, the sustainabil-
ity value aspect, and 8 from the cost domain. Managers were
the only stakeholder group for which “sustainability” met the
importance-consensus criterion. See Multimedia Appendix 5
for the distribution of the value aspects lacking consensus
across groups.
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Figure 2. All group mean weighted rating of value aspects in the 3 rounds of the Delphi study; bar shading denotes the rating round: lighter bars
represent aspects rerated in later rounds (R2 or R3) due to lack of prior consensus or because they were newly introduced in R2. [X] indicates the
round in which an aspect was introduced. inf.: informal; QoC: quality of care; QoL: quality of life.

Unimportant (1) to important (5) Patient experience
Patient satisfaction[1] I £ .61
Information provision[1] I 455
Access to care[l] I 451
Perceived safety[1] I 442
Communication provider[1] I 441
Therapy adherence[l] I 440
Patient involvement[1] I <38
Ease of use technology[1] I £ .07
Impact treatment on life[1] I 435
Self-control[1] I <33

Health knowled el |y .

Self-management[1] I N  4.25
Social system[2] —386 4.07

Technology adherence[1] I 4.04

Uncertainty measurement[2] ﬁ 3.90

Social contact 1 |, °
. 3.72
Travel burden! 1] | aat
890 Health

QoL patients| 1] | 4.7 1
Health outcomes[1] I 4.44
QoL informal caregiver[1] I 4.03

Equality across groups[1] I, £ .54
Limited financial resources[1] I 452
Limited physical abilities[1] I — . £ .40
Limited literacy[1] |, < .43
Limited health literacy[1] | £ .42
Limited digital skills[1] I — . £33
Limited health care location[1] I S /.12

Productivity provider[1] I 4.18
Health care costs[1] e, 4-07

Health care use[1] I 4.04
Out-of-pocket costs[1] e 3.93
Productivity inf. caregiver[1] I 384
Costs health insurer[1] e 3.81
Productivit tient[1] P 3.
roductivity patient[1] 3,3731
Monitoring costs[1] . 371

Costs outside health care[1] —334 3.60

Travel costs[1] I 3.28

Qo(C[1] . 474
Communication patient[1] I <36
Ease of use technology[1] I <33
Workload[1] . £ .32
Patient involvement[1] I .31
Provider satisfaction[1] I 430
Acceptance technology[l] I /.25

Sustainability[1] I 3.69 Sustainabi/ity
Sustainability equipment[2] I 3.59

Travel pollution[2] F——_ .04

Energy use[2] EG—————— 256

1 1,5 2 2,5 3 3,5 4 4,5 5
Average rating score
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Table 2. Heatmap of final percentage perceived importance (“important” or “very important”) and IQR.

Heilig et al

Value aspect [final round rated]?

Final percentage perceived importance (IQR)P

Overall® Patient Caregiver Provider Manager Insurer Researcher
Patient experience
Patient satisfaction [1] 9461004 983104 97801.0¢  926(1.00 91.3 (1.0)d 87.5 (1.0)4 100.0 (1.0
Access to care [1] 934104 9831094 100 (1.0 88.8 (1.0)d 95.6 (1.0) 87.5(1.0)4 90.0 (1.0)4
Information provision [1] 926109 983009 100 (1.0 100.0 (1.04 1000 0.0)¢ 875 (1.0) 70.0 (2.0)¢
Therapy adherence [1] 9201004 1001004 933 (1.0 1000 (1004 913(1.009 87.5 (1.0)4 80.0 (1.3)f
Communication provider [1] 9181004 94810 1000059 926 1.0)09 95.6 (1.0) 87.5 (1.0)d 80.0 (0.5)f
Patient involvement [1] 9021094 9481.00¢ 1000(1.0)¢ 888 (1.0 1000 (1.0)¢ 875 (1.0 70.0 (1.3)¢
Perceived safety [1] 895100 931104 9770094  926(1.00 91.3 (1.0)¢ 625 (2.0)° 100.0 (1.0
Ease of use technology [1] 887100 878104 911(10d 92501009 95.6 (1.0) 75.0 (1.8)f 90.0 (1.0)
Impact treatment [1] 884 (104 9311004 844 (1.0 100.0 (1.0)4 1000 (1.0)4 625200 90.0 (1.0)4
Self-control [1] 858 (1.0)f  79301.0f 9560078 851010 85.1 (1.0)f 75.0 (1.8)f 80.0 (1.3)f
Health knowledge [2] 84610 9260109 8750100 1000 (1004 89.5(1.00 60.0 (1.0)8 778 (0.2)f
Self-management [1] 83410 8750109 909 (1.0 88.9 (1.0)4 95.6 (1.0)¢ 87.5 (1.0)4 50.0 (1.3)8
Technology adherence [1] 775000 910004 837010 70.4 (1.0)° 82.6 (1.0)f 87.5 (1.0)4 50.0 (1.0)%
Uncertainty measurements [3] 73410  482020" 611108 667 (10)F 70.6 (1.5)° 1000 (00)d  100.0 (0.0)
Social system [3] 730 (20¢  72720¢  77.1 (1.0)f 80.0 (1.0)f 70.5 (1.0)¢ 750 (1.5)f 62.5 (1.0
Social contact [3] 587(20)¢  71520° 676(1.0° 600200 53.0 (1.0)8 50.0 (2.0)¢ 50.0 (1.8)¢
Travel burden [3] 353200  482020" 5842008  3340) 47.1 (1.0 0.0 (0.8) 250 (1.8)1
Health
QoLk patients [1] 9771004 982004 978 0.0) 100.0 (0.0 1000 (1.0)¢ 1000089 900 (1.0)d
Health outcomes [1] 933104 9610 9560104 9261009 86.9 (1.0)f 1000 (0.8)4  90.0 (1.0)¢
QoL informal caregiver [1] 78510 920009 955100 88.9 (0.0)4 762 (0.5)f 62.5 (3.0)° 55.5(1.0)8
Equity
Equality across groups [1] 954104  92810f 933104 96201009 1000 (0.5 1000 ©.8)4 900 (1.0)
Limited physical abilities [1] 9531094 965009 978 (1.0 100 (1.0)4 100 (1.0)4 87.5 (1.0)4 90.0 (1.0)4
Limited financial resources [1] 925104 894054 9340109 963100 955 (0.3)d 100 (1.0)4 80.0 (1.3)f
Limited literacy [1] 915104 947009 9110100 1000 (1.0)4 957100 87.5 (1.0)d 80.0 (13)f
Limited health literacy [1] 9071004 8951004 909 (1.0 926 (1.0)4 913 (1.0)¢ 1000 (1.0)4 800 (1.3)f
Limited digital skills [1] 898 (1.0)4  862(1.0)f 864 (1.0)f 92,6 (1.0)4 95.6 (1.0)¢ 87.5 (1.0)4 90.0 (1.0)4
Limited health care location [1] 795000 931109 867 (1.0)f 80.0 (1.0)f 773 (1.3)f 50.0 (2.5)8 90.0 (1.0)¢
Costs
Health care costs [2] 86.1(1.0)f  61.120¢ 77502 88.9 (1.0) 1000 (1.0)¢ 1000 (1.004 889 (1.0)d
Productivity provider [1] 825(1.00f 80810 768 (1.0 814 (1.0)f 86.0 (1.0)f 1000 (1.0)4 667 (1.0)°
Health care use [1] 76610 872010 907 (1.0 73.0 (1.0)° 772 (0.5)f 75.0 (1.8)F 55.5(1.0)8
Out-of-pocket costs [3] 69520 685(20° 810010 5330108 76.4 (1.0)F 50.0 (1.8)¢ 87.5 (0.8)4
Costs health insurer [3] 597(1.0)¢  465(18)" 540158 467 (10" 87.5 (0.0) 1000 (0.8)4 250 (1.5)
Productivity informal caregiver [3] 594 (1.0)¢ 549 (10)¢ 756 (1.5)f 80.0 (1.0)f 70.6 (1.0)° 250 (1.8)! 50.0 (1.0)8
Monitoring costs [3] 587(1.0)8  297(20) 5401008 467 (10" 70.6 (1.0)° 75.0 (1.5)F 75.0 (0.8)f
Productivity patient [3] 568 (1.0)8  40420" 621108 86710 88.2 (1.0) 0.0 (0.8) 62.5 (1.0)¢
Travel costs [3] 4050200 500288  540(1.0)¢ 60.0 (1.0)8 412 .0 0.0 (1.5) 375200
Costs outside of health care [3] 396200 455020P 42900 467000 353 (2.0)! 250 (1.8)! 429 2.0
Provider experience
QoC![1] 98.7(00)4 9821004 977 0.0)¢ 96.3 (0.0)4 100.0 (0.0)4 100.0 (1.0)4 100 (1.0)d
Patient involvement [1] 899 (1004 9831004 95501.004  88.9(1.00 86.9 (1.0)f 1000 (1.0)4 700 (1.3)°
Workload [1] 8781004 867010 818 1.0 88.8 (1.0)d 95.6 (1.0)4 75.0 (1.5)F 100.0 (1.0)4
Provider satisfaction [1] 86310 85410  84.1(1.0)f 88.8 (1.0)4 95.6 (1.0)¢ 75.0 (1.8)F 88.9 (1.0)4
Ease of use technology [1] 860 (1.0 9111004 8877104 8891001 82.6 (1.0)f 75.0 (1.8)F 90.0 (1.0)4
Communication patient [1] 85710 98310 932009  888(1.00¢ 913 (1.0) 715 (2.0)° 70.0 (2.0)
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Value aspect [final round rated]? Final percentage perceived importance (IQR)P
Overall® Patient Caregiver Provider Manager Insurer Researcher
Acceptance technology [1] 853100 857100 81410 81.4 (1.0)f 95.6 (1.0)¢ 87.5 (1.0)4 80.0 (1.3)f
Sustainability
Sustainability [1] 602(13)¢  510(20)¢ 578(1528 68.1 (1.0 79.1 (0.3)f 450 2.0 333 (2.0)
Reusability equipment [3] 570(10)%  546(3.0)¢ 567208  533(1.0)%8 64.7 (1.0)¢ 50.0 (1.8)8 625 (1.8)°
Pollution travel [3] 30.8 (2.0)! 38.1 200 40500 400 2.0)1 412 (1.5)h 0.0 (0.8) 250 (1.8)!
Energy use [3] 137(1.00™  29130) 222010  6.7(1.0) 11.8 (1.0) 0.0 (0.0) 12,5 (1.0)™

4[Final round rated]: the last round in which a value aspect was rated; when consensus was reached, it was not rerated in the subsequent round.
bFinal percentage perceived importance (IQR): the percentage perceived importance and IQR for an aspect as rated in the last round an aspect was

(re)rated.

“Results were weighted to correct for differences in sample size.
dSample size: =87.5 to 100.
€Sample size: =62.5 to <75.0.
fSample size: =75.0 to <87.5.
gSample size: =50.0 to <62.5.
!’Sample size: 237.5 to <50 0.
'Sample size: 225.0 to <37.5.
JSample size: 0.0 to <12.5.
kQoL: quality of life.

1QoC: quality of care.
MSample size: 212.5 to <25.0.

Respondents’ suggestions led to the addition of the aspects
“social system” and ‘“uncertainty from measurements” to
the patient experience domain. Additionally, suggestions
within the sustainability domain resulted in the value aspect
“sustainability” being split into 3.

After R2, the aspects “health knowledge” and “health care
costs” met the importance-consensus criterion. The remain-
ing 14 aspects were rerated in R3. In R3, these aspects
were perceived as less important than in R2 and did not
meet the consensus criteria for importance or unimportance.
Ultimately, 33 of 47 (70%) aspects met the importance-con-
sensus criterion. Consensus was least often achieved in the
sustainability domain, where all 3 value aspects (100%) fell
below the threshold, followed by the cost domain (7 aspects,
70%), and, to a lesser extent, the patient experience domain (4
aspects, 24%). Divergence was observed between stakeholder
groups regarding the importance of value aspects within the
cost domain. Managers and the small group of insurers rated
6 and 5 value aspects as important, respectively, while the
other stakeholder groups rated 1 (the researcher group) or at
most 3 value aspects (the provider group) as important.

https://www jmir.org/2026/1/e92863

The “no opinion” option was infrequently selected across
rounds, with patients using this option more often than other
stakeholder groups (Multimedia Appendix 6).

Results of Weighted Ranking Within
Domains

The ranking of value aspects within each domain reflects their
relative prioritization (Figure 3). Across domains, approxi-
mately half of the value aspects were prioritized above the
domain average, which provided differentiation in relative
importance. Value aspects scoring above the domain average
(ie, the expected score if all aspects were equally ranked)
are above the reference line (Figure 3). According to this
ranking, 25 of 47 (53%) aspects were ranked above average
and, hence, met the ranking within domains criterion. See
Multimedia Appendix 7 for the ranking of the aspects within
domains by the individual stakeholder groups. No remarkable
differences were found among the stakeholder groups.
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Figure 3. All groups normalized (weighted) mean rankings within domains; the orange line represents the average value if all value aspects had been
ranked equally. inf.: informal; Meas.: measurement; QoC: quality of care; QoL: quality of life.
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Results of Weighted Ranking Across
Domains

The ranking across domains exercise examined the relative
priority of value aspects across all domains. Overall, the
across-domain ranking showed that value aspects within the
health, provider experience, patient experience, and equity
domains were most frequently prioritized, whereas aspects
from the cost domain were less often selected among the
highest-ranked aspects. Value aspects met the ranking across
domains criterion if they were in the overall top 25. The
top 25 value aspects across domains included all health
aspects (3/3), the majority of provider experience aspects
(6/7), more than half of patient experience aspects (10/17)
and equity aspects (4/7), and a limited number of cost aspects
(2/10; Multimedia Appendix 8). The 10 highest-ranked value
aspects of each group were incorporated into the overall
top 25, except for “out-of-pocket costs,” which was in the
patients’ top 10 but not in the overall top 25. All stakeholder
groups included “patient QoL and “quality of care (QoC)”
in their top 10. All groups except managers ranked “patient
QoL” as number 1, whereas managers ranked it third and
“QoC” as first.

The sensitivity analysis (deprioritization instead of
neutrality) only minorly changed the top 25 value aspects
included (Multimedia Appendix 9). Within the top 25,
“limited financial resources” was removed from the top 25
(from 25th to 27th place), while “information provision” was
added (from 26th to 24th place).

https://www jmir.org/2026/1/e92863
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Multicriteria Consensus Rule and Expert
Meeting

Following the multicriteria consensus rule, the preliminary
COS included 26 value aspects. Twenty-one (81%) aspects
met all 3 criteria (Multimedia Appendix 10). All of the value
aspects in the preliminary COS met the importance-consensus
criterion. Of the 5 (19%) aspects meeting only 2 criteria, 4
did not meet the ranking within domains criterion, and 1 did
not meet the ranking across domains criterion. The complete-
case sensitivity analyses revealed no discrepancies in the
value aspects that met the importance-consensus criterion
and the within-domains ranking of value aspects (Multime-
dia Appendix 11), as the same aspects were retained in the
preliminary COS.

During the expert meeting, the subgroups created a
COS informed by the results of the ratings and rankings.
The subgroup outputs were then discussed in a moderated
plenary session, where value aspects were merged, removed,
or relocated when consensus was reached. Value aspects
were merged when they were considered to be conceptually
overlapping and thus reflected the same underlying con-
struct. This was identified among aspects within the patient
experience, cost, and provider experience domains (Text-
box 1). These were combined into 3 paired value aspects.
For instance, the aspects “patient involvement” and “com-
munication with patients” within the provider experience
domain were merged, as the experts indicated that meaningful
communication with patients is grounded in patient involve-
ment. Value aspects were removed when they were judged to
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represent outcomes arising from other included aspects rather
than standalone values. For instance, “patient satisfaction”
was removed from the patient experience domain because
it was viewed as the cumulative result of other patient
experience aspects and may depend more on a patient’s
momentary mood than on their experience with the RPM
intervention [36]. Relocation occurred when an aspect aligned
more closely with a different Sextuple Aim domain based
on its meaning. “Access to care” was relocated from the

Heilig et al

patient experience domain and merged with 5 aspects from
the equity domain and added to it because these aspects
were considered fundamental to access. “Sustainability” did
not meet the multicriteria consensus rule, but its emergent
relevance for the long-term viability of health care systems
was acknowledged during the expert meeting. Following this,
sustainability was included as a recommended value aspect in
the COS.

Textbox 1. Core outcome set based on Delphi results and expert meeting.

Patient experience

* Self-control

 Self-management

* Impact on treatment and life

* Therapy adherence

 Patient involvement

* Ease of use of technology

* Perceived safety

e Communication with provider
Health

* Quality of life, patient

* Health outcomes

* Quality of life, informal caregiver
Provider experience

» Experienced quality of care

* Workload

* Communication with patient
Equity

Costs

* Health care costs

* Provider productivity
Sustainability

* Access to care (health literacy, financial resources, physical abilities, digital skills, and equality across groups)

* Sustainability (included as a recommended value aspect rather than a required value aspect)

Discussion

Principal Findings

Applying the multicriteria consensus rule to the Delphi results
and subsequent expert meeting yielded a final RPM Sextu-
ple Aim COS comprising 17 value aspects and 1 recom-
mended aspect. This COS extends beyond traditional HTA
domains, incorporating value aspects from the cost and health
domains as well as 12 aspects from the patient experience,
provider experience, and equity domains. This emphasizes
that the value of RPM interventions is reflected in broader
dimensions. Notably, no value aspects within the sustainabil-
ity domain met the multicriteria consensus rule. However,
during the expert meeting, experts recommended including
sustainability as a value aspect in the final COS, as there
was consensus on its emergent relevance for the long-term
viability of health care systems.

Notable differences were observed between stakeholder
groups for value aspects within the cost domain. Managers
and the small group of insurers consistently rated these value
aspects as more important than other stakeholder groups.

https://www jmir.org/2026/1/e92863

These findings are supported by a previous study, which
observed that the importance of costs when evaluating an
intervention depends on the stakeholder group, with costs also
being considered more important by managers and insurers
than by health care providers [37].

Comparison With Prior Work

Two previous multistakeholder Delphi studies have estab-
lished sets of items for evaluating DHTs and virtual care,
using the Quadruple Aim and Quintuple Aim, respectively
[2,20]. Our research contributes to current knowledge by
specifically focusing on RPM, the largest contributor to the
expansion of DHTs [21]. Petrie et al [20] identified similar
items (within provider experiences: eg, QoC and workload)
but also reported different items. In this study, we explicitly
included aspects belonging to the effectiveness and uptake
phases of the eHealth evaluation cycle (eg, communication
with providers), whereas Petrie et al [20] also incorpora-
ted items related to earlier phases (eg, interoperability and
portability) [6].

Although Haig et al [2] addressed the Quadruple Aim, they

also included a sustainability item on which no consensus was
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reached. This finding aligns with the results of this study.
Although studies show that environmental sustainability is
increasingly viewed as important among stakeholder groups,
it is still rarely incorporated into health care decision-making
[38,39]. This was also observed in decisions regarding the
adoption of telemonitoring [40]. One possible explanation for
this discrepancy may be that the necessary expertise, metrics,
and practical tools needed to account for environmental
impacts are still emerging and have not yet been embedded
in routine assessment and decision-making processes. The
same holds for equity. A recent literature review revealed that
equity is rarely assessed in RPM research, which underscores
the need for a validated tool to quantitatively assess this
dimension [17].

The interpretability, coherence, and comprehensiveness of
the final COS were ensured at the expert meeting, where the
findings of the Delphi rounds were discussed, and conceptu-
ally overlapping value aspects were merged [41].

Limitations

This study has limitations. First, we aimed to include 10 to 20
insurers and researchers based on availability and feasibility.
However, only 8 insurers participated in R1, meaning that the
aim was not met, and the insurer perspective was underre-
presented relative to the other stakeholder groups. This may
have been offset by weighting the results by stakeholder
group. Second, although the retention rate was comparable
to or higher than that of previous digital-application Delphi
studies [2,20], attrition was substantial in the insurer group,
where only half of the initial participants completed R3.
To assess the potential impact of this dropout, we conduc-
ted a sensitivity analysis including only respondents who
completed all 3 rounds. These complete-case analyses showed
no meaningful changes in the results of rating and within-
domain ranking (Multimedia Appendix 11): the same value
aspects were retained in the preliminary COS, suggesting
that participants who discontinued had similar views to
those who completed all rounds. Third, the composition of
the expert meeting differed from that of the Delphi proc-
ess, with a higher proportion of researchers present and no
insurer representation. As this meeting was used to finalize
the COS, the imbalance in stakeholder representation may
have influenced the final prioritization decisions. Although
discussions were moderated and structured to encourage
equal participation, imbalances in the composition of expert
groups and the absence of key stakeholder perspectives
are recognized challenges in Delphi studies [28]. Fourth,
the definitions of value aspects were simplified to ensure
clarity and comprehensibility for all respondents. While
this approach facilitated broader understanding and engage-
ment, it may have slightly altered the scientific definition.
For example, the definition of self-management focused
on perceived control and ability to act, lacking the skill
development aspect of the scientific definition [42]. Conse-
quently, the importance attributed to certain value aspects
might have differed if the scientific definition had been used.
Even though simplified language was used in the Delphi
rounds and the Dutch Patient Federation facilitated participant
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recruitment, including individuals with low literacy was not
a goal of this study and remains a challenge [43]. Those
with limited literacy may struggle with text-heavy question-
naires and abstract concepts, potentially introducing selection
bias [43]. Selection bias could also arise from the snow-
ball sampling recruitment approach used, which may have
led to an overrepresentation of individuals more interested
in or engaged with RPM. This could have influenced the
prioritization of value aspects. Fifth, rating aspects is prone
to agreement bias and nondifferentiation, with respondents
tending to answer positively and show less variation [44].
The ratings indicate that 33 of 47 aspects would have been
retained. To mitigate this tendency and encourage stronger
discrimination between value aspects, we therefore also
included ranking exercises. Lastly, this Delphi study was
conducted within the Dutch health care context, which may
limit the generalizability of the findings to other health care
systems. Characteristics of the Dutch setting, such as short
travel distances and its reimbursement structure, may have
influenced the rating and ranking of value aspects, particu-
larly those related to travel, access, and costs.

Future Directions

The primary focus of this COS was to support HTA
in improving existing evaluation tools used for telemoni-
toring, thereby supporting policy decision-making [45-47].
By systematically comparing existing tools with the COS,
missing value aspects can be identified and incorporated,
resulting in validated and comprehensive evaluation tools
for assessing RPM interventions. This COS may be applied
in broader terms, for example, by operationalizing its value
aspects into measurable items to create an evaluation tool
that can inform organizational and clinical decision-mak-
ing, especially in the effectiveness and uptake phases of
RPM development, where these aspects can be repeatedly
assessed to capture evolving value. Future studies may
focus on operationalizing and subsequently validating the
COS. Another important direction for future research is
the incorporation of perspectives from patients with limited
(health) literacy. This inclusion would enhance the societal
applicability of the COS, especially given concerns that the
ongoing digital transformation may inadvertently increase the
burden of health management on patients, potentially risking
the widening of health disparities rather than promoting
equity [42].

Conclusions

This Delphi study constituted an RPM Sextuple Aim COS
comprising 17 value aspects and 1 recommended value
aspect, providing a multidimensional and multistakeholder
evaluation set. This COS provides a standardized and
comprehensive basis for evaluating and comparing RPM
interventions and can be used to support the validation and
refinement of existing RPM evaluation tools. Future research
may consider operationalizing the COS and its recommended
aspect into measurable items and assessing its feasibility and
uptake in practice.
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