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Abstract

Digital health interventions (DHI"s) have the potentia to improve health care and health promotion. However, there is a lack of
guidance in the literature for the development, refinement, and prioritisation of Key Performance Indicators (KPI's) for
evaluation of DHI's. This paper presents a 4-stage process used in the Gravitate Health project based on stakeholder consultation
and consensus for this purpose.

The Gravitate Health consortium comprises private and public partners from across Europe and the U.S, which is developing
innovative digital health solutions in the form of Federated Open-Source Platform (FOSP) and G-Lens®, to present users with
individualised digital information about their medicines. The 1st stage was the consultative process for the development of the
KPI's involved stakeholder (Gravitate Health project leads) consultations at the planning stages of the project which resulted in
an extensive list of KPI’s organised into 7 categories. The 2nd stage was conducting a scoping review which confirmed the need
for extensive stakeholder consultation in all stages of the KPI development, refinement, and prioritisation process. The 3rd stage
was a period of further consultation with all consortium members which resulted in the elimination of 1 category of KPI's. The
4th stage involved using the Delphi technique for refining and prioritising the remaining 6 categories of KPI's. It is unusua to
use this in a non-research exercise, but it provided a clear consultative framework and structure that facilitated the achievement
of consensus within a large consortium of 250 members, on a substantial list of KPI's for the project. Consortium members
ranked the relevance and importance of each KPI. The final list of KPI's provides substantial indicators sensitive to the needs of
abroad group of stakeholders that are being used to capture real-world datain developing and evaluating DHI's.
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Refinement and Prioritisation of Key Performance Indicators for Digital
Health Interventions Using Consensus Methodology:

ABSTRACT

Digital health interventions (DHI s) have the potential to improve health care and health promotion.
However, there is a lack of guidance in the literature for the development, refinement, and

prioritisation of Key Performance Indicators (KPI’s) for evaluation of DHI's. This paper presents a
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4-stage process used in the Gravitate Health project based on stakeholder consultation and consensus
for this purpose.

The Gravitate Health consortium which comprises private and public partners from across Europe
and the U.S, is developing innovative digital health solutions in the form of Federated Open-Source
Platform (FOSP) and G-Lens®, to present users with individualised digital information about their
medicines. The 1st stage was the consultative process for the development of the KPI's involved
stakeholder (Gravitate Health project leads) consultations at the planning stages of the project which
resulted in an extensive list of KPI’s organised into 7 categories. The 2™ stage was conducting a
scoping review which confirmed the need for extensive stakeholder consultation in all stages of the
KPI development, refinement, and prioritisation process. The 3™ stage was a period of further
consultation with all consortium members which resulted in the elimination of 1 category of KPI’s.
The 4™ stage involved using the Delphi technique for refining and prioritising the remaining 6
categories of KPI’s. It is unusual to use this methodology in a non-research exercise, but it provided
a clear consultative framework and structure that facilitated the achievement of consensus within a
large consortium of 250 members, on a substantial list of KPI’s for the project. Consortium members
ranked the relevance and importance of each KPI. The final list of KPI's provides substantial
indicators sensitive to the needs of a broad group of stakeholders that are being used to capture real-

world data in developing and evaluating DHIs.

Keywords: Digital Health Interventions, Key Performance Indicators, Delphi Technique,

Consensus methodology, Drug related side effects and adverse reactions, referral, and consultation.
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INTRODUCTION

Recent advancements in digital technology have enhanced many aspects of health care, allowing for
digital monitoring, and support of health-related behaviours and enabling communication. [1] One
way this has been achieved is through the use of digital health interventions (DHI s) which have the
potential to improve health care through illness prevention and health promotion. [2, 3] DHI’s are
defined as a “ discrete functionality of digital technology designed to improve health system
processes in order to achieve health sector objectives”(p25). [4] For example, DHI's may help
facilitate tailored health solutions such as providing targeted support and education, and enhancing
treatment adherence [5] while reducing the burden on healthcare providers where time and resources
are already limited. [6] However evidence regarding the efficacy of DHIs to improve health
outcomes has been mixed. [7, 8]

The Gravitate Health consortium comprises private and public partners from across Europe and the
U.S, drawing on expertise from within academia and research institutes, knowledge transfer experts,
European Federation of Pharmaceutical Industries and Associations (EFPIA) and the Innovative
Medicines Initiative 2 (IMI2) partners, health care providers and payers, patient organisations and
consumer groups, regulators and product information providers and the digital technology industry.
Gravitate-Health is developing innovative solutions in the form of Federated Open-Source Platform
(FOSP) and G-lens® which is an app (App), to present users with individualised digital information
about their medicines which is adapted to their personal needs and context. These solutions will
access the Electronic Product Information (ePI) for each medicine that users are taking. It will use
additional health data such as a personalised Patient Summary to focus and highlight the most
personally relevant content from the ePIl. The intended use of the Gravitate-Health solutions is to
enable users to understand their medicines in an individualised way, for example, understand why
they are taking each medicine, what effects to anticipate, what precautions to take whilst consuming

the medicine and how best to follow recommendations and adhere to their ongoing treatment. It is
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anticipated that by being informed, users will better adhere to their medication schedule which will
lead to better health outcomes, fewer complications and reduce healthcare utilisation.

The Gravitate-Health project work plan will see these solutions deployed and scaled across
four demonstration sites using key performance indicators (KPI's) as a baseline for evaluation.
KPI’s are measures or variables that provide a means of observing and optimising achievement and
reflect changes connected to performance. [9, 10] They deliver relevant information to stakeholders
regarding the progress and sustainability of complex interventions. [11] One issue with selecting
KPI's for the evaluation of innovative DHI's is that there is a lack of evidence for relevant
performance indicators. This is because DHI's are by their very nature new and therefore have not
previously been assessed. A recent scoping review by Brenner et al (2023) concluded that there is a
lack of evidence for a standardised approach to development and prioritisation of KPI's for DHIs.
This paper highlighted that although most studies recognised and included the input of key
stakeholders as a starting point for identifying potential KPI’s, a common, rigorous process for the
development and prioritisation of KPI's for innovative DHI's is needed.[12] This paper addresses
this lack of guidance within the literature for developing relevant KPI's for meaningful evaluation by
presenting a novel use of the well-established Delphi technique as a process for refining and

prioritising KPI's for novel digital health interventions.

METHODS

Process for refinement and prioritisation of KPI's

Three potential approaches were considered as potentially suitable process refining and prioritising
the KPI's for evaluation in this project. The main criteria for consideration was the need for a
process that would include all key stakeholders in coming to a consensus in refining and prioritising

KPI's. These were 1. the Sheffield Elicitation Framework[13], 2. a factorial survey approach [14], or
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3. the Delphi technique [15]. The Sheffield Elicitation Framework and factorial survey approach rely
on having a clearly defined group, and a limited, strong evidence-based list of KPI's. therefore,
neither were regarded as appropriate due to the uniqueness of the Gravitate Health solutions and
subsequent absence of supporting evidence. The list of KPI’s for this project was produced at the
outset of the project by key stakeholders based on their expertise/role in the project and reflected
their aspirations for the digital solutions developed by the Gravitate-Health project. Due to the novel
nature of the solutions, the list of KPI's identified was lengthy and were not evidence based. This
meant that further refinement and prioritisation of the KPI’s was required at a more advanced stage

of the project and needed to include all consortium members.

The Delphi technique was regarded as the most appropriate method to achieve consensus
across all stakeholders in terms of refining and prioritising the KPI's for evaluation of the Gravitate-
Health digital solutions. This technique, developed by Dalkey and Helmer (1963), is a widely
accepted process commonly used in research studies for converging opinions on a specific topic from
experts within the discipline. [15, 16] The Delphi technique is a systematic and interactive approach
in research that involves a panel of experts coming together to share information and experience in
order to achieve consensus as an outcome. [17, 18] Consensus was an essential feature of refining
and prioritising the existing KPI list in the Gravitate-Health project, therefore, using the Delphi
technique as a consultative process rather than a research methodology provided a structured and

rigorous framework to achieve this.

Development of initial KPI's and evaluation

Based on the initial anticipated impact of the Gravitate-Health Digital solutions, a preliminary list of
KPI's was created and classified according to anticipated areas of impact, during a face-to-face
informal brainstorming session by key stakeholders when the initial grant proposal was being

prepared. This key stakeholder group comprised early Consortium members representing medicine,
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patient representative groups, academia, technology, and pharmaceutical industry. The areas of
expected impact of the KPI’s included: access and use; understanding; user experience; patient
compliance/adherence; two-way communication; and risk minimisation. This classification of the
KPI's and allocation of percentage thresholds for the achievement of these KPI's were based on
expert opinion only and conducted using an informal consultative process at a very early stage in the
proposal development. There was no specific evidence to support the any other particular process for
developing relevant KPI's in DHI's.[12]

Measurement of KPI's throughout the project is an iterative process (3 intervals) using
relevant tools at key stages throughout the project (minimal viable products (MVP) 1, 2 & 3) to
measure digital health literacy (of educational material), patient empowerment, user trust of the
platform, usability, accessibility, and satisfaction with the platform. For example, systems data will
be used to measure usage of the platform and to gauge user engagement. The Systems Usability
Scale will be used to measure usability and the Medication Adherence Report Scale — 10 to measure
medication adherence.[19, 20] Qualitative data will be collected via focus group interviews to obtain
subjective accounts of user experiences related to trust, accessibility, usability and user experience
with the digital solutions. The Findings from each interval is used by the technical teams for product
refinement and development throughout the project. Figure 1 describes the process of mapping KPI's

to evaluation tools and evaluation time points.

Stakeholder consultation

Stakeholder consultation included a presentation of the initial KPI's at several internal meetings
(monthly) within the Gravitate Health consortium which had expanded in numbers significantly
(n=250) since the initial list of KPI’s was created. Each consortium member consulted during these

meetings represented a key expert group involved in the ongoing design and evaluation of the
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Gravitate-Health digital health solutions, for example, healthcare users, healthcare practitioners,
academic institutes, pharmaceutical and technology industry and all were from high income EU
countries These meetings aimed to seek expert advice and perceptions on the initial KPI's and
explain and discuss the use of the Delphi technique to refine and prioritise the KPI’s. Overall, this
consultative process demonstrated support for the preliminary list of KPI's with the exception of the
category on “Value for the industry and society”. These are specific deliverables for the project, and
therefore it was perhaps not surprising that these KPI's were regarded as not applicable as they
would not be measurable by evaluation tasks in the project. This was an essential and supportive
exercise in communicating the work of consortium evaluation team to the broader stakeholder group

and subsequently getting consensus on the process to be used.

Delphi survey and consensus

Value statements were created for each of the KPI's and the list was revised to ensure that the
wording was clear in terms what the KPI was anticipated to measure in order to meet the SMART
criteria defined in the WHO guide for indicators: Specific, Measurable, Attainable, Relevant, and
Time-Bound. [21] All members of the Gravitate Health consortium were then invited by email to
contribute to the Delphi survey (n=250). The decision for inclusion of all members was made on
consideration of the results from a previous scoping review which highlighted a significant gap in the
evidence-based knowledge in this domain, and strongly emphasized the involvement of stakeholders
in developing KPI's for digital health interventions.[12] A two-round ranking style Delphi was
performed, using the Qualtrics online platform to identify and rank the final KPI's for use in the
project (Figure 2).[22, 23] In round 1, all potential consortium members were sent a cover letter
advising them of the purpose of the exercise. Survey items were presented as two questions for each
of the six KPI categories. In the first question, consortium members were presented with the list of

proposed KPI's for the category and asked to choose one KPI from the list they felt most represented
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the category, and one KPI they felt least represented the category. This is in line with the commonly
used and reliable approach of developing rank order in Delphi survey responses. [24-26] The second
question was a free-text box asking consortium members if they would like to suggest an additional
KPI that could be reflective of the category. In the first round of the survey, KPI's were listed in
random order for each of the categories. Consortium members had ten days to respond to round 1

and a further 10 days to respond to round 2 of the survey.

In round 2, Consortium members were presented with the KPI's in ranked order based on results
from the first round and again asked to rank the list in order of most to least relevant. There were no
differences in how consortium members ranked the KPI's in terms of relevance and priority in round
2. Minor wording edits were made during data analysis by study authors to some of the KPI's in
round 2 based on a small number of free-text feedback to increase the clarity and precision of the

KPTI's.

Outcome of consultative process

There were 40 respondents in the first round of the project and 41 respondents in the second round
which represents a response rate of 16%. As a research methodology, the Delphi technique has been
criticised in health research for methodological issues such as low response rates.[27] However, as a
process for consensus achievement in refining and prioritising KPI’s, the characteristics of the
consortium members who responded in this process is representative of all key stakeholders in the
Gravitate Health Consortium. Just over 41% from pharmaceutical industry and 32% from digital
technology companies provided feedback in round 1 and 2. Other consortium members represented
academic/research institutes (n=14, 34.1%) (Table 1). Respondents listing their role as other (n=13,
31.7%) included the following: medical doctor, patient advocate, medicine agency, health

professional working in academia, regulatory authority, user advisory group member, member
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organisation in digital and telehealth, patient representative, and gerontologist/dementia specialist.

Ethical considerations

The conduct of this consultative process was solely intended for decision making in relation to

refining and prioritising a predetermined list of KPI's. Therefore, ethical approval was not required.

Participation in this process was voluntary and participant engagement in this consultative process

was regarded as consent. The Qualtrics online platform was used to ensure all responses were

anonymous. No compensation was given for engagement in the consultative process.

Table 1. Characteristics of respondents

Role, n (%) * (could indicate more than 1 role) Round 1 Round 2
(n=40) (n=41)

Industry 16 (40) 17 (41.5)

Academic/Research Institute 14 (35) 14 (34.1)

Healthcare providers 5(12.5) 3(7.3)

Patient representatives 6 (15) 5(12.2)

Private partners 4 (10) 7(17.1)

Digital technical expertise 14 (35) 13 (31.7)

Other 9 (22.5) 13 (31.7)

The results of the class ranks (the percentage of responses in which each KPI was listed as first in

order of importance) and mean ranks (average number of ranks for each KPI) for each of the six

categories for the first and second Delphi rounds are presented in Table 2.

https://preprints.jmir.org/preprint/68757

[unpublished, peer-reviewed preprint]



JMIR Preprints

Key Performance Indicators for Digital Health Interventions

McCabe et a

Table 2. Class and mean rank for rounds 1 & 2 of KPI refinement and prioritisation

https://preprints.jmir.org/preprint/68757

Category 1: Access and use

Round 1 Round 2

Class KPI Mean | Class | KPI Mean

rank rank | rank rank

1 Measure citizens' use of Gravitate | 2.38 1 Measure how usable and accessible | 2.02
Health to  manage  health the Gravitate Health platform is -
information - 85% of test users Over 50% of users will evaluate
will complete the pilot trial Gravitate Health solutions as usable/
scenarios. accessible.

2 Measure  how  wusable and | 2.25 2 Measure citizens' use of Gravitate | 2.07
accessible the Gravitate Health Health to manage health information -
platform is - Over 50% of users 85% of test users will complete the
will evaluate Gravitate Health pilot trial scenarios.
solutions as usable, /accessible.

3 Measure if the platform is | 3.48 3 Measure if the platform is accessible | 2.98
accessible on the web and on the web and personal devices -
personal devices - The platform is The platform is accessible on the web
accessible on the web and and personal devices.
personal devices.

4 Measure citizen awareness of the | 3.28 4 Measure citizen awareness of the | 3.69
importance of self-management - importance of self-management -
Citizens will receive a 15% There will be a 15% annual increase
annual increase in time on the in time on the website by users.
website/users

5 Measure EU citizens' awareness | 3.62 5 Measure EU citizens' awareness of | 4.24
of Gravitate Health - There will Gravitate Health - There will be a
be a 10% annual increase in 10% annual increase in unique
unique contacts globally. contacts globally.

Category 2: Understanding

Round 1 Round 2

Class KPI Mean | Class | KPI Mean

rank rank | rank rank

1 Measure if the Gravitate Health | 2.88 1 Measure if the Gravitate Health | 2.02
platform has educational material platform has educational material at a
at a digital literacy level that is digital literacy level that is
understandable - >75%  of understandable - >75% of
information is accessible to a information is understandable to a
middle school level 9-year-old. middle school level 9-year-old.

2 Measure if the Gravitate Health | 2.88 2 Measure if the Gravitate Health | 2.21
platform provides users with an platform provides users with an
understanding of the medication understanding of the medication
benefits and how and why to take benefits and how and why to take
medication - The Gravitate Health medication - The Gravitate Health
platform will achieve a 25% platform  will achieve a 25%
improvement over the baseline. improvement over the baseline.

3 Measure if the Gravitate Health | 3.08 3 Measure if the Gravitate Health | 3.52
platform addresses users who are platform addresses users who are
physically, auditorily, visually physically, auditorily, and visually
challenged, and have dyslexia challenged - 50% of physically
requirements - 50% of physically challenged wusers will express
challenged users will express satisfaction with the digital services
satisfaction ~with the digital above baseline.
services above baseline.

4 Measure if the Gravitate Health | 3.10 4 Measure if the Gravitate Health | 3.52

10
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platform has the multilingual platform  has the multilingual
capability - The platform will capability - The platform will have >5
have >5 languages supported. languages supported.

5 Measure if the Gravitate Health | 4.50 5 Measure if the Gravitate Health | 4.29
digital solution provides digital solution provides notifications
notifications and updates on and updates on prescription/ over-the-
prescription/ over-the-counter ePI counter ePI - The Gravitate Health
- The Gravitate Health digital digital solution will achieve a 10%
solution will achieve a 10% annual increase in knowledge/use of
annual increase in knowledge/use platform features.
of platform features.

6 Measure if the Gravitate Health | 4.58 6 Measure if the Gravitate Health | 5.43
platform has reached the maturity platform has reached the maturity of
of the technology platform at the the technology platform at the end of
end of the project - The platform the project - The platform will reach
will reach Technology Readiness Technology Readiness Level 4 to 8
Level 4 to 8 for parts of the for parts of the platform and digital
platform and digital solution. solution.

Category 3: User experience

Round 1 Round 2

Class KPI Mean | Class | KPI Mean

rank rank | rank rank

1 Measure if the Gravitate Health | 2.90 1 Measure if the Gravitate Health | 2.64
platform increases patient platform increases patient
empowerment and activation - empowerment and activation - The
The Gravitate Health platform Gravitate Health platform will
will provide a 25% baseline provide a 25% baseline increase in
increase in self-efficacy, self-efficacy, motivation, and
motivation, and activation. activation.

2 Measure if the Gravitate Health | 3.58 2 Measure if the Gravitate Health | 2.88
platform facilitates patient platform facilitates patient
empowerment and activation - empowerment and activation - The
The Gravitate Health platform Gravitate Health platform will
will facilitate 75% of users with facilitate 75% of users in managing
empowerment to manage their their medication and facilitate finding
medication and find relevant, relevant, easily understood
easily understood information on information on drugs, symptoms, and
drugs, symptoms, and risks. risks.

3 Measure if users trust the | 4.22 3 Measure if users trust the Gravitate | 2.93
Gravitate Health platform - There Health platform - There will be a
will be a medium to strong effect medium to strong effect on trust in
size on trust in health providers health providers and the health
and the health system and system and satisfaction in
satisfaction in  doctor/patient doctor/patient
relation/communication. relation/communication.

4 Measure if the Gravitate Health | 3.85 4 Measure if the Gravitate Health | 4.57
platform improves the patient- platform improves the patient-
provider interaction using G- provider interaction using G- lens® -
lens® - The Gravitate Health The Gravitate Health platform will
platform will provide a 25% provide a 25% baseline improvement
baseline improvement in patient- in patient-provider interaction.
provider interaction.

5 Measure if the Gravitate Health | 5.18 5 Measure if the Gravitate Health | 5.36
platform provides user platform is assessed by users as not
empowerment through digital providing information overload or

11
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solution features - The Gravitate missing relevant data - 60% of users
Health platform will provide a report satisfaction with the content in
25% increase in awareness of the Gravitate Health digital solution.
features (e.g., notifications, active

search, interaction, and queries.

6 Measure if the Gravitate Health | 5.30 6 Measure if the Gravitate Health | 5.93
platform provides carers platform provides user awareness
(informal/non-professional) with through digital solution features - The
the satisfaction of the experience - Gravitate Health platform will
65% of carers report that the provide a 25% increase in awareness
Gravitate Health digital solution of features (e.g., notifications, active
has improved their knowledge search, interaction, queries.
and engagement with G-Lens.

7 Measure if users assess the | 5.45 7 Measure if the Gravitate Health | 5.50
Gravitate Health platform as platform provides carers
providing no information (informal/non-professional) with a
overload or missing data - 60% of satisfactory experience - 65% of
users report satisfaction with carers report a satisfactory experience
digital solution features. with the Gravitate Health digital

solution.

8R Measure if the Gravitate Health | 5.33 8 Measure if the Gravitate Health | 6.19
platform provides satisfaction to platform provides health providers
health providers and is trusted - with a satisfactory experience - 65%

65% of health providers report of health providers report a
high satisfaction and trust with satisfactory experience with the
Gravitate Health digital solution. Gravitate Health digital solution.

Category 4: Patient compliance and adherence

Round 1 Round 2

Class KPI Mean | Class | KPI Mean

rank rank | rank rank

1 Measure if the Gravitate Health | 2.02 1 Measure if the Gravitate Health | 1.98
platform leads to better patient platform leads to better medication
outcomes - The Gravitate Health compliance/adherence by users - The
platform will lead to a 10% Gravitate Health platform will lead to
improvement in health outcomes. a medium to strong effect size on

medication compliance/adherence by
users.

2 Measure if the Gravitate Health | 2.22 2 Measure if the Gravitate Health | 2.12
platform  leads to  better platform leads to better patient health
medication compliance/adherence outcomes - The Gravitate Health
by users - The Gravitate Health platform will lead to a 10%
platform will lead to a medium to improvement in health outcomes.
strong effect size on medication
compliance/adherence by users.

3 Measure if the Gravitate Health | 2.22 3 Measure if the Gravitate Health | 2.60

platform leads to a safer use of platform leads to a safer use of
medication/therapy administration medication/therapy administration -
- 50% of users will find that the 50% of users will find that the
Gravitate Health platform/ G- Gravitate Health platform/ G- lens®
lens® provides tailored provides tailored information that
information that helps them safely helps them safely adhere to therapy in
adhere to therapy in their lifestyle. their lifestyle.

4 Measure if the Gravitate Health | 3.52 4 Measure if the Gravitate Health | 3.31
platform leads to improved user platform leads to an increased
preferences and co-creation - The partnership between the patient and

12
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Gravitate Health platform will the health team - The Gravitate
lead to > 90% of users have tried Health platform will lead to > 90% of
the  possibility of  shaping users participating in improved
cooperation with the health team, collaboration between the patient and
and > 50% will use it repeatedly. the health team.

Category 5: Two-way communication

Round 1 Round 2

Class KPI Mean | Class | KPI Mean

rank rank | rank rank

1 Measure if the Gravitate Health | 1.73 1 Measure if the Gravitate Health | 1.76
platform leads to increased platform leads to increased provider
provider awareness of bias and awareness of bias and understanding
understanding of users’ attitude of users’ attitude towards medication
towards medication compliance/adherence - The Gravitate
compliance/adherence -  The Health platform will lead to a 25%-
Gravitate Health platform will 50% increase over baseline on
lead to a 25%-50% increase over changing provider bias
baseline on changing provider
bias

2 Measure if the Gravitate Health | 1.98 2 Measure if the Gravitate Health | 1.83
platform will meet legal and platform will meet legal and privacy
privacy  requirements  while requirements while balancing a need
balancing “need to know,” to know, usability, and accessibility,
usability, and accessibility, and and will have a no-harm policy - Data
will have a no-harm policy - Data Processing Agreement will accept the
Processing Agreement will accept Gravitate Health platform for all tests.
the Gravitate Health platform for
all tests.

3 Measure if the Gravitate Health | 2.30 3 Measure if the Gravitate Health | 2.40
platform leads to an increase in platform leads to an increase in
patient opt-ins for providing real- patient opt-ins for providing real-
world data - The Gravitate Health world data - The Gravitate Health
platform will lead to a 10% platform will lead to a 10% increase
increase in users who opt into a in users who opt into a report/donate
report/donate their data to the their data to the Gravitate-Health
Gravitate-Health platform. platform.

Category 6: Risk minimization

Round 1 Round 2

Class KPI Mean | Class | KPI Mean

rank rank | rank rank

1 Measure if the Gravitate Health | 1.95 1 Measure if the Gravitate Health | 1.83
platform leads to a risk platform leads to a risk minimization
minimization function - 85% of function - 85% of providers will
providers will receive alerts for receive alerts for adverse interfering
adverse interfering effects and can effects and can prepare information
prepare information about safe about safe medication use.
medication use.

2 Measure if the Gravitate Health | 1.98 2 Measure if the Gravitate Health | 1.98
platform achieves lower risks platform provides alerts to users to
across populations - The Gravitate avoid prescribed and over-the-counter
Health platform will achieve a 50- drug interactions - The Gravitate
75% confirmation of better user Health platform will lead to a 20%
understanding of risks. increase over the baseline of users

taking notice of alerts to avoid
prescribed and over-the-counter drug
13

[unpublished, peer-reviewed preprint]




JMIR Preprints

Key

McCabe et a

Performance Indicators for Digital Health Interventions

| | | | interactions.

The mean rank was calculated for each KPI within each category. These show the

rankings for each KPI and the changes which occurred in the prioritisation of individual KPI's

between rounds 1 and 2. No additional KPI's emerged that were to be added to the list during

this process. The overall final list of prioritised KPI's for the project is presented in Table 3.

Table 3. Final list of refined and prioritised KPI's using consensus methodology

Class | Key Performance Indicator

rank

Access and Use

1 Measure how usable, and accessible the Gravitate Health platform is.

2 Measure citizens' use of Gravitate Health to manage health information.

3 Measure if the platform is accessible on the web and personal devices.

4 Measure citizen awareness of the importance of self-management.

5 Measure EU citizens' awareness of Gravitate Health.

Understanding

1 Measure if the Gravitate Health platform has educational material at a digital literacy level that is
understandable.

5 Measure if the Gravitate Health platform provides users with an understanding of the medication benefits and
how and why to take medication.

3 Measure if the Gravitate Health platform addresses physically, auditorily, and/or visually challenged users.

4 Measure if the Gravitate Health platform has the multilingual capability.

5 Measure if the Gravitate Health digital solution provides notifications and updates on prescription/ over-the-
counter ePl.

6 Measure if the Gravitate Health platform has reached the maturity of the technology platform at the end of the

project.

User Experience

Measure if the Gravitate Health platform increases patient empowerment and activation.

Measure if the Gravitate Health platform facilitates patient empowerment and activation.

Measure if users trust the Gravitate Health platform.

Measure if the Gravitate Health platform improves the patient-provider interaction using G- lens®.

Measure if the Gravitate Health platform is assessed by users as not providing information overload or missing
relevant data.

Measure if the Gravitate Health platform provides user awareness through digital solution features.

Measure if the Gravitate Health platform provides carers (informal/non-professional) with a satisfactory
experience.

R N [ U1 [lWIN|F

Measure if the Gravitate Health platform provides health providers with a satisfactory experience.

Patient compliance/adherence

1 Measure if the Gravitate Health platform leads to better medication compliance/adherence by users.
2 Measure if the Gravitate Health platform leads to better patient health outcomes.
3 Measure if the Gravitate Health platform leads to a safer use of medication/therapy administration.
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Class | Key Performance Indicator

rank

4 Measure if the Gravitate Health platform leads to an increased partnership between the patient and the health
team.

Two-way communication

1 Measure if the Gravitate Health platform leads to increased provider awareness of own bias and understanding
of users’ attitude towards medication compliance/adherence.

5 Measure if the Gravitate Health platform will meet legal and privacy requirements while balancing a need to
know, usability, and accessibility, and will have a no-harm policy.

3 Measure if the Gravitate Health platform leads to an increase in patient opt-ins for providing real-world data

Risk Minimization

1 Measure if the Gravitate Health platform leads to a risk minimization function.

5 Measure if the Gravitate Health platform provides alerts to users to avoid prescribed and over-the-counter drug
interactions.

3 Measure if the Gravitate Health platform achieves lower risks across populations.

DISCUSSION

Consortium members ranked the usability, accessibility of the G-lens, digital literacy, and patient
empowerment as fundamental issues in this project. This reflects the drive for more accessible
technology in healthcare, which had gained traction before the COVID-19 pandemic.[28-30] The
most important KPI identified, risk minimisation, relating to alerts for adverse interfering effects,
is not surprising given the previous work completed by the European Union’s Innovative
Medicines Initiative WEB-RADR.[31] However, the third ranked most important item in this
category was the need to achieve lower risks across populations. This reflects the importance of
developing a health solution that enhances equity of care in medication management. Changes in
KPI's were not observed during the refinement process in round 1 and 2 of the Delphi technique.
This is not surprising as the Gravitate-Health digital solution did not exist prior to this exercise,
therefore, consortium members had no prior experience of them.

The Delphi technique framework provides a complementary approach to the WHO
Framework for Monitoring and evaluating digital health interventions and to existing health
systems frameworks such as the Donabedian's Framework on Quality of Care, the RE-AIM

Framework for public health, the logic model, and the Balanced Scorecard.[32-36] While these
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frameworks agree that setting indicators for planning and evaluation in DHI projects is
important, they do not offer guidance on how this should be achieved. The process used for KPI
development, refinement and prioritisation in the Gravitate Health project provides such
guidance. It provides a standardised approach to achieving consensus between large groups of
stakeholders, therefore, can be used in many types of Digital Health solution projects in
identifying and prioritising KPTI's.

The use of a Delphi technique in the Gravitate Health project provided a well-established
framework for a structured approach to achieving consensus in developing, refining, and
prioritising KPI's in DHI initiatives involving large groups of diverse stakeholders where there is
limited supporting evidence. [12] Current literature in this area shows that most previous
initiatives for DHI evaluation used health assessment frameworks that were adapted for DHI
evaluation focused on the usability and clinical outcomes of the interventions.[12] However, as
Bradway et al noted, new initiatives should be created with the unique properties of DHI's in
mind[37]. Though the specific KPI's identified by this project may not be generalisable to all
DHI evaluations, this paper offers a useful first step toward a common methodology for the
development of KPI's for DHI s.

This consultative process has some limitations. Firstly, although the response rate was
low (41 consortium members out of 250 contributed), it has been noted that a minimum of 20
participants can achieve response stability in Delphi research studies. [27] The list of KPI's was
mapped against feedback from healthcare users in the broader project, however the project may
have benefitted from wider engagement with a greater number of healthcare professionals,
healthcare users and healthcare organisations. This limitation is mitigated somewhat by all KPI's

being measured regardless of the ranking as the purpose of this project was to refine the initial
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KPI list and to develop an order of priority. For example, no additional KPI's were identified for
inclusion. However, having a greater number of healthcare professionals and healthcare users
may have led to a different outcome. In addition, limitations to this methodology include a
limited number of items that can be included in a list, with some suggesting that the number of
items be restricted to three to five, with a maximum of seven, resulting in potential bias due to
ties among items, response bias, and issues with standardisation.[22, 38-41] Future work will
conduct an external validation to measure the feasibility, reliability, or validity to demonstrate the
robustness and applicability of the developed KPI's. This could be done by conducting more
pilot testing of the indicators in real-world settings, assessing inter-rater reliability, and exploring

the relationship between the KPI's and relevant outcomes.

Conclusions

The objective of this paper was to present a consensus approach to refining and
prioritising candidate KPI's to measure the success of novel digital health solutions produced by
the Gravitate-Health project. The Delphi technique provided a structured framework for this, and
albeit, a very novel context, it proved to be an effective approach. The final list of KPI's provides
a list of substantial indicators sensitive to the needs of a broad group of stakeholders that can be
used to capture real-world data in developing and evaluating DHI's. This consultative approach
offers a suitable 4 stage process to enable the setting of evaluation indicators for the assessment

of DHI's (Figure 2).
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Process of mapping KPI's to evaluation tools and timepoints.
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Flow diagram of consensus process for KPI development, refinement, and prioritisation for evaluation of the Gravitate - Health
project.
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