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Involving users in the evaluation of apps
for specific health conditions
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1. Plain Language Overview

Many mobile applications (apps) target specific long-term conditions. There is little
evidence of how to ascertain their suitability for the complex needs of these
populations. This paper presents two examples of how dementia and Attention Deficit
Hyperactivity Disorder app suitability can be ascertained.

2. Introduction

An estimated 46% of the worldwide population has an Internet connection, which when
compared with the 1% proportion in 1995 provides evidence of the rapid growth of our
global connectivity [1]. In the United Kingdom (UK), 87.9% of adults are Internet
users [2]. This rise has affected how people engage with healthcare services and make
decisions about their own health, with potentially positive and negative consequences
[3].

An increasingly popular form of engagement with the Internet is through mobile
applications (apps), which have become synonymous with modern smartphones, tablets
and other portable devices. Since the release of the ‘App Store’ for Apple ‘iI0S’ devices
in 2008, 140 billion apps have been downloaded [4] and there are currently more than
two million apps available for download in this store and Google’s ‘Play Store’ [5].
Apps can be used for a multitude of different purposes, including gaming, productivity,
creativity and socialising.

Both Apple and Google feature categories in their online app stores for® ‘Medical’
or ‘Health & Fitness’ apps, respectively. These apps cover such functions as health
promotion, fitness guides and public health [6]. There are also apps targeting specific
conditions; to provide self-management health information or tailored content to meet
the needs of the person living with condition [7]. For example, in a review of apps to
support people with diabetes, the most common app functions included self-monitoring
of blood glucose, a tool to track insulin or ora diabetic medications, and a dose
calculator for prandia insulin [8].

Assessing the quality of health-related apps is an important issue, given the risks that
are associated with providing misleading information or unsubstantiated claims [7] or
when storing confidential patient information [6]. High-profile examples of where
these risks became reality included the data protection compliance issues with



accredited apps in the NHS Health Apps Library [9] and the challenge and subsequent
Federal Trade Commission charges against the creators and marketers of the ‘brain-
training” app ‘Lumosity’ for deceiving customers with unfounded claims [10, 11].

As in both cases; the involvement of researchers in the assessment of publicly
available apps is clearly warranted to offer independent, unbiased and, most
importantly, evidence-based guidance. A generic tool for assessing the quality of health
apps exists [12], but this does not allow for a comprehensive evaluation of the
functions and features of condition-specific apps with input from a range of
stakeholders, most importantly including people living with the condition themselves.
There have also been examples of evaluations of apps that are condition-specific,
including asthma [13] diabetes [8], bi-polar disorder [14] and chronic pain [15]. Whilst
these studies have certainly addressed the content of apps with regards to their quality
and the underlying evidence, they have not involved service users to address the
suitability of apps for their own needs. This was therefore the approach adopted by the
researchers to look at the suitability of apps for specific health conditions.

3. Method

This paper presents two examples that have been adopted by University of Sheffield
researchers to explore what makes an app suitable for a population. Two differing
examples are presented: firstly, to find apps where the content has been identified for a
specific population; and secondly, to find apps with generic content but featuring
design characteristics that make them suitable for a specific population.

3.1. Attention Deficit Hyperactivity Disorder

Example one involves the exploration of what makes an app suitable for children and
young people diagnosed with Attention Deficit Hyperactivity Disorder (ADHD).
Therefore, the research question was “Are the top ten listed apps specifically designed
for children and young people suitable and what are the key components for apps to be
suitable for this population?”’

In this context, the strategy involves identifying suitable mobile applications and
conducting qualitative semi-structured interviews exploring what the target population
believe makes an app suitable for them.

3.1.1. Search and identification of apps

In June 2016, a search of mobile apps in the Apple iTunes Store and the Android
Google Play Store was conducted. These databases were selected due to displaying
systematically organised app rankings defined by unique algorithms unique to each app
store, commonly known as App Store optimisation (ASO). For Apple the primary
factor is number of downloads however there are also many other secondary factors
such as keywords and visuals [16]. Similarly the Android database is filtered according
to multiple criteria including the volume of ratings, value of ratings and download
growth [17]. Although this gives rise to potentia bias as apps are selected according to
the databases own ASO, it is to some extent unavoidable unless all of the search results
are downloaded for testing [18].
The term “ADHD” was searched in both Google Play and iTunes app stores.



Preliminary screening was conducted based on app titles, full marketing description,
and screenshots of the apps potentially relevant for inclusion. The first five apps were
included from each app store, leaving a total of ten apps for inclusion. See Table 1 for
inclusion criteria of apps.

Table 1. Inclusion and exclusion criteria of apps designed for people with ADHD

Inclusion Criteria Exclusion Criteria
e Statesaimed at ADHD o Doesnot state app isaimed at ADHD or ADD
e The user isthe child/young person with o Not targeted at the child/young person with
ADHD/ADD ADHD/ADD (e.g targeted at parents,
o Mobile application clinicians or adults)
e Appisavailablein the English language o Not amobile application
* Not available in the English language
e Duplicate app

Duplicate apps were then removed (See Figure 1). This was applicable if there was
more than one version of an app. It was decided that the app version to be included was
the app that appeared first on the app store list. Duplicates across both app stores did
not apply.

The remaining ten apps were downloaded onto tablet devices and their content was
summarised into a tabular format to help assist participants (clinicians only) during the
semi-structured interviews.

Number of Apps

Number of Apps screened through Google

screened through iTunes

_ Play
(n=81) (n=71)
A 4 A 4
Apps remaining after duplicates
removed
(n =144)
l Apps excluded via iTunes
(n=74)
Apps screened >
(n=144)
> Apps excluded via
l Google Play
(n=60)
Apps included
in study
(n=10)

Figure 1. App selection process [19]



3.1.2. Participants and procedure

A convenience sample of five clinicians and five children and young people (YP) were
invited to take part in semi-structured interviews. Interviews lasted up to 60 minutes
with the clinicians, and up to 45 minutes with the child/Y P.

During the interviews, clinicians and children/young people were presented the
identified apps. Interview discussions were guided by an interview schedule covering
four key areas: what they believe makes a successful app, what doesn’t make a
successful app, what an app’s function should be for this population and how they
believe apps could help manage ADHD/address difficulties in YP with ADHD.
Participants were given the opportunity to use the apps themselves during the interview,
provide their opinions and also were asked what they believe makes a suitable app for
YP with ADHD. The two groups provided two unique perspectives. user perspective
and a clinical perspective. Participants also completed a short questionnaire on their
demographic characteristics. The interviews focused on suitability of the apps for the
population.

3.1.3. Data Analysis

All interviews were audio recorded and transcribed. Thematic analysis [20] was used to
search for data patterns within and across the participant groups. Authors LP and JP
independently identified codes and themes from the transcripts. Discrepancies were
resolved through group discussion in an iterative fashion between authors. Themes
identified aimed to capture the essence of the participant’s views. The themes were
used to develop criteria that make an app suitable for this population. The apps were
then scored against these criteria to demonstrate the suitability of the apps included in
the study.

3.2. Dementia

In the second example for identifying suitable apps for a specific health condition, the
research focused on gaming and activity apps for people living with dementia. In
contrast to the first example, this project was concerned with generic apps (i.e. that had
not been designed for a specific health population) and how certain design features
could make them more accessible for people experiencing cognitive impairment
because of their dementia diagnosis.

3.2.1. Search and identification of apps

Two game types were identified based on previous research by colleagues in the
Netherlands [21] and discussions with members of a local patient and public
involvement group. These games were ‘Solitaire’ (also known as ‘Patience’) and a
‘bubble matching’ puzzle game. Terms to represent the two games were selected
(“Solitaire’ or ‘Patience’ and ‘bubble’) and these were entered into the search bar of the
Apple iTunes Store. Ten apps of each of the two identified game types were
downloaded based on the inclusion and exclusion criteria presented in Table 2. Aswith
the first example, it is acknowledged that by downloading the top ten listed apps as
organised by the app store, the unavoidable potential for biasis present.



A literature review was conducted to find out existing knowledge of the use of
touchscreen apps by people living with dementia [22], and this information was used to
inform the selection of the most accessible version of each of these games from the ten
representations downloaded. Once the most accessible version of each game type was
identified, these were tested directly with people living with dementia in a quasi-
experimental study.

Table 2. Inclusion and exclusion criteria of ‘Solitaire’ or ‘bubble matching” apps

Inclusion Criteria Exclusion Criteria
o Accurate representation of target game o Rules different to basic version of game
e Appisavailablein the English language e Duplicate app

3.2.2. Participants and procedure

Thirty people living with dementia were recruited from care services and asked to play
one of the two apps independently on three separate occasions. All gameplay was
recorded using two video cameras mounted on tripods to capture a view of the
participants’ faces and their interactions with the app. After each gameplay session, the
researcher administered a brief questionnaire to assess their experience of the app (a
more detailed version of the procedure can be accessed in [23]). This approach was
used to ensure that participants who can experience difficulty with communication
because of their dementia diagnosis, were able to provide feedback on their experience
of testing the app through direct and indirect means.

3.2.3. Data analysis

Using the video recordings, each of the 84 gameplay sessions were analysed using the
Observer video analysis software to code every participant interaction with the app.
This allowed the researchers to see what features of the apps were facilitating
successful interactions and what features were contributing to unsuccessful interactions.
The questionnaire responses were collated and this information was used to assess
whether participants’ own experiences of testing the apps were positive or negative.

4. Results
4.1. Attention Deficit Hyperactivity Disorder

Exploring the suitability for apps for children and young people with ADHD reveaed
that in order to engage the population, it is important for the apps to be visualy
appealing, the user should be able to interact with the app rather than watch visual
stimuli on the screen aone, it isimportant to be able to relate to the app, to personalise
the app (e.g. change what a character looks like to represent the user), provide instant
reward and audio feedback. These were all themes identified from clinicians and
children/young people data. In addition, clinicians stated that this population would
also benefit from being able to monitor their symptoms via and app, and for an app to
focus on strengthening relationships with others [19].



4.2. Dementia

Engaging directly with people living with dementia to evaluate the suitability of
existing apps revealed many key design features that facilitated successful interactions
and also severa features that proved to be barriers. The findings have been applied in
the design of a framework for identifying further apps that might be suitable for people
living with dementia [18]. The results have also been used to improve the two tested
apps through collaboration with the developers to implement accessibility features into
their existing app. The updated versions of these apps are now available to download in
both the Apple and Google app stores, demonstrating the potential for collaborative
research involving people living with a specific health condition and app developers.

5. Discussion

Two potential frameworks for evaluating mobile apps have been constructed. Although
different, both frameworks have in common that they take into account the views and
opinions of the target audience of certain mobile applications to ascertain their
suitability. They are novel methods as they have been applied to two very different
conditions (ADHD and Dementia) which shows these frameworks have potential to be
applied across many more conditions and age groups.

The combination of identifying suitable apps and involving people living with the
target condition to evaluate them is the core of this article. It could be argued that there
are existing examples of app evaluation methods that are more rigorous [8] and/or
larger in scale [14] than the current approach, however these do not directly incorporate
the thoughts and opinions of the target user group. To achieve thisit was decided that a
balance needed to be struck between the work undertaken by the researchers in
identifying suitable apps and the amount of work required by participants representing
the user group to evaluate the identified apps. For example, it would be unredlistic to
expect participants to directly test and give feedback on a high volume of apps (asin
[14]), therefore the present approach advocates the narrowing of the pool to a more
feasible number of apps by researchers prior to evaluation by users.

In the present day, technology usage and connectivity isincreasing. This has meant
that mobile apps are becoming more popular. Apps can be used for a number of
purposes including the self-management of specific conditions. This can be achieved in
many ways such as using apps for monitoring symptoms, medication reminders and
games that engage people with complex needs. The results of this paper demonstrate
that both YP diagnosed with ADHD and people living with dementia do enjoy using
apps for a variety of functions, however, they have complex needs compared to those
with a neurotypical profile and this was reflected in the participants’ verbal and
observed responses in both research projects.

Where the authors acknowledge the value of accounting for the opinions of app
target audiences when developing apps, they also recognise that the method presented
in this paper is not without its limitations. For example, unlike in one of the referenced
examples evaluating diabetes self-management apps [8], the authors of the present
method have not assigned rating scores for the quality of apps.. However, the authors
of the ADHD example have provided a score for each included app, to reflect the app
suitability for the population, based on the criteria suggested by their participants, and
the author of the dementia example rates apps on their accessibility for the user group.



Future research could consider devel oping broader criteriathat could be applied to apps
aimed at those with complex long term conditions. In order to build on this, a toolkit
could then be produced with generic criteria for apps and some condition specific
advice to meet the more complex needs of these individual populations such as those
living with dementia and ADHD.
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