Challenges of Trustable Al and Added-Value on Health 895
B. Séroussi et al. (Eds.)

© 2022 European Federation for Medical Informatics (EFMI) and 1OS Press.

This article is published online with Open Access by 10S Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/SHTI220620

Key Elements for the
Evaluation of mHealth Applications:
Results from a Delphi Survey

Felix HOLL*"! and Walter SWOBODA®*
2 DigiHealth Institute, Neu-Ulm University of Applied Sciences, Neu-Ulm, Germany
YIBE, Ludwig Maximilian University of Munich, Munich, Germany

Abstract. Mobile Health (mHealth) applications have seen strong growth in recent
years, but they are often not systematically evaluated. A Delphi survey was
conducted to identify key elements for the evaluation of mHealth applications.
Sixteen experts participated in the study, and the study yielded a list of 79 key
elements with expert consensus. Thirty-two elements were in the category of
structure quality, 29 in process quality, and 18 in outcome quality. The number of
key elements highlights the complexity of conducting systematic evaluations of
mHealth applications.
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1. Introduction

Mobile health (mHealth) applications have experienced strong growth in recent years
because of their potential to improve patient care [1]. New policies that introduce the
reimbursement for mHealth application through publicly financed healthcare systems,
such as in Germany or France, are increasing the availability of mHealth applications
[2,3]. However, the number of scientific studies to prove this hypothesis is still too small
[4]. There is also a lack of a holistic, standardized, and comprehensive evaluation system,
which would increase the validity of studies [5].

Several evaluation tools for medical informatics projects and in general and mobile
health applications have been developed and implemented in recent years. Some of these
have been published in textbooks, and some have been used in reviews [6—9]. The Mobile
App Rating Scale, validated and translated in multiple languages, is a widely used
academic evaluation tool for mHealth applications [10-12]. Recommendations for
reporting evaluation results are made by STARE-HI [13]. However, despite the breadth
of evaluation tools available, most evaluations that are performed are not systematical
and only focus on single aspects. As a result, the new evaluation tools for eHealth and
mHealth should be developed [14,15].

The goal of the study is to define key elements for the evaluation of mHealth
applications through expert consensus as a basis for the development of evaluation tools.
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2. Methods

We conducted a web-based Delphi survey from April 08th, 2021, until June 20th, 2021.
The survey consisted of three rounds (14 days each) and a break of 2 weeks in-between
rounds that were used for data analysis and preparation of the subsequent stages.
Participants were recruited through a mailing list of the American Medical Informatics
Association and a post in a professional social network. Participation was voluntary, and
informed consent for participation and data storage was obtained. The responses of the
participants were recorded anonymously. E-mail addresses collected to disseminate the
invitations for the subsequent survey rounds were stored in a separate database.
Participants had the opportunity to withdraw their consent and stop their participation at
any point in the study.

2.1. Eligibility criteria

Subject Matter Experts (SME): were eligible to participate if they met the following
requirements:
»  Five years or more experience in informatics or medicine or health sciences
»  Experience in health IT with evaluation methods or having conducted an
evaluation before
»  Age 18 years or older, able to read and write English, and access to a computer
with internet access.

2.2. Study setup and instruments

The first round of the survey was an open idea generation phase using the leading
research question “What are important aspects when evaluating mHealth applications?”
The idea generation was followed by two rounds of consensus building. (Visualized in
Figure 1).
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Figure 1. Overview of the study setup

In the open idea generation phase (first round), SMEs were asked to list their ideas on
important indicators for the evaluation of mobile health applications that need to be
included in a list. The survey consisted of free texts fields, where participants could enter
their responses. In addition, demographic information of the participants was collected.
The indicators entered by the SMEs were be grouped based on the Donabedian
model of quality (structure, process, and outcome), and duplicates removed before the
consensus-building rounds [16]. The Donabedian model of quality was used as a
theoretical basis to structure the results of the survey and improve the organization of the
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results with the lens of quality of care and categorize elements of app quality according
to their influence on quality of care. Following the idea generation phase, two rounds of
consensus building took place in which the participants were asked to rate each of the
indicators from the idea generation phase using a 4-point Likert scale (Strongly agree,
agree, disagree, strongly disagree) whether they should be included in the list of key
elements. In addition to the rating, participants could suggest additional elements or
rewording of elements. Consensus was considered if at least 75% of the participants rated
an element with “agree” or “strongly agree”. Elements with less than 75% agreement
were dropped. Studies have found that 75% is a common level of agreement in Delphi
surveys [17]. Because no additional elements were suggested in the first consensus-
building cycle, the study was stopped after the 2" round. Data cleaning was done by one
author and validated by a second author. Data analysis was done using Microsoft Excel
Version 16.

3. Results
3.1. Expert demographics

A total of 16 experts participated in the web-based Delphi survey. All participants met
the experience criteria for participating in the study. All participants fulfilled the
eligibility criteria of at least five years of professional experience. Participants came from
several different professional backgrounds.

e User Adoption
Epidemiology & Public Health
Public health
Medical informatics
Health information management
Law; Health technology regulation

Three participants had 5 to 7 years professional experience, one 8 to 10, four 11 to
15, four 16 to 20 and another four more than 20 years.

3.2. Results of the open idea generation phase (Round 1)

The idea generation in round 1 yielded a total of 82 elements after the removal of
duplicates. Of the 82 elements, 34 were categorized as structure quality, 30 as process
quality, and 18 as outcome quality.

3.3. Results of the consensus-building

The first cycle of consensus-building (round 2) resulted in 79 key elements that achieved
at least 75% consensus (rated with “agree” or “strongly agree” on the 4-point Likert
scale). These 79 elements were divided into 32 elements in the category of structure
quality, 29 in the category of process quality, and 18 in the category of outcome quality.
Three elements from the open idea generation phase did not achieve consensus. As
mentioned, no additional elements were suggested in the second round, and the Delphi
survey was stopped after the second round.
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Table 1 give an overview of the number of key elements in each quality category
and subcategories. The complete list of key elements can be accessed here [18].

Table 1. Structure quality

Structure Quality (n=32)
Data Quality and Interoperability (n=4)
Privacy (n=5)
Security (n=7)
Funding/Cost (n=3)
Access (n=3)
Functionality (n=9)
Certification (n=1)

Process Quality (n=29)

UX (n=9)

Usability (n=3)

Quality improvement (n=4)
Content (n=7)

Usage (n=6)

Outcome Quality (n=18)

Health outcomes (n=9)
Economic outcomes (n=2)

Care process outcomes (n=1)
Patient-reported outcomes (n=5)
Other outcomes (n=1)

4. Discussion

Seventy-nine key elements achieved expert consensus in the Delphi survey. The
elements are spread out across all three of the Donabedian model of quality. Structure
quality has the most elements while outcome quality has the least, as the outcome quality
can be assessed with few indicators. In contrast, the structure quality is determined by
several elements. The usual usability studies on mHealth apps [19] should be followed
in the future by content studies based on key elements such as those shown here.

5. Conclusions

The high number of elements highlights the complexity of conducting holistic,
standardized, and comprehensive evaluations of mHealth applications. The results from
the Delphi survey can serve as a basis for the development of a comprehensive evaluation
framework for mHealth applications. The next step is to search for validated
measurement tools for each key element and create new tools for those where no
validated ones exist. Afterward, the framework will be developed and piloted.
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