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Abstract

Background: A large number of people participate in individual or unorganized sports on a recreational level. Furthermore,
many participants drop out because of injury or lowered motivation. Potentially, physical activity–related apps could motivate
people during sport participation and help them to follow and maintain a healthy active lifestyle. It remains unclear what the
quality of running, cycling, and walking apps is and how it can be assessed. Quality of these apps was defined as having a positive
influence on participation in recreational sports. This information will show which features need to be assessed when rating
physical activity–related app quality.

Objective: The aim of this study was to identify expert perception on which features are important for the effectiveness of
physical activity–related apps for participation in individual, recreational sports.

Methods: Data were gathered via an expert panel approach using the nominal group technique. Two expert panels were organized
to identify and rank app features relevant for sport participation. Experts were researchers or professionals in the field of industrial
design and information technology (technology expert panel) and in the field of behavior change, health, and human movement
sciences who had affinity with physical activity–related apps (health science expert panel). Of the 24 experts who were approached,
11 (46%) agreed to participate. Each panel session consisted of three consultation rounds. The 10 most important features per
expert were collected. We calculated the frequency of the top 10 features and the mean importance score per feature (0-100). The
sessions were taped and transcribed verbatim; a thematic analysis was conducted on the qualitative data.

Results: In the technology expert panel, applied feedback and feedforward (91.3) and fun (91.3) were found most important
(scale 0-100). Together with flexibility and look and feel, these features were mentioned most often (all n=4 [number of experts];
importance scores=41.3 and 43.8, respectively). The experts in the health science expert panels a and b found instructional
feedback (95.0), motivating or challenging (95.0), peer rating and use (92.0), motivating feedback (91.3), and monitoring or
statistics (91.0) most important. Most often ranked features were monitoring or statistics, motivating feedback, works good
technically, tailoring starting point, fun, usability anticipating or context awareness, and privacy (all n=3-4 [number of experts];
importance scores=16.7-95.0). The qualitative analysis resulted in four overarching themes: (1) combination behavior change,
technical, and design features needed; (2) extended feedback and tailoring is advised; (3) theoretical or evidence base as standard;
and (4) entry requirements related to app use.
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Conclusions: The results show that a variety of features, including design, technical, and behavior change, are considered
important for the effectiveness of physical activity–related apps by experts from different fields of expertise. These insights may
assist in the development of an improved app rating scale.

(JMIR Mhealth Uhealth 2018;6(6):e143) doi: 10.2196/mhealth.9459
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Introduction

Recreational Sport Participation
Starting with and maintaining physical activity (PA) is a
challenge for many citizens. We see that in the United States
and Europe, physical inactivity and sedentary behavior are
increasing, causing health-related problems such as decreased
quality of life and increase in health care costs [1]. Potentially,
participation in sports can contribute to a more healthy lifestyle
[2-6]. However, participation rates are also quite low, with 59%
of European citizens exercising or playing a sport less than once
a week [7]. In the Netherlands, the situation is slightly more
positive, with 44% of Dutch citizens participating in sports less
than once a week or never [8]. Of the citizens that participate
in recreational sports in the United States and Europe, a large
number of people participate in individual or unorganized sports
(eg, running and cycling) [9-13]. In the Netherlands, the
participation in recreational individual sports such as running,
cycling, walking, and fitness is increasing as well [8]. A large
part of these participants are beginners or less experienced.
These individual sports are often practiced in lighter
nonclub-organized settings (leisure time sport participation that
allows for a flexible experience) or individually [14]. In the
latter, there exist no or limited support and guidance of a trainer
or coach. Therefore, these individual athletes are at risk of
injuries or loss of motivation and hence dropping out and
therefore decreasing PA [15]. Substantial guidance is necessary
to prevent injuries and to stay motivated to participate in sports,
especially among beginner and less experienced participants
[16,17].

Potential of Physical Activity–Related Apps
Potentially PA–related apps could motivate these people during
sport participation and help them to follow and maintain a
healthy and active lifestyle. Mobile health (mHealth)–related
apps are popular; in 2016, the app stores displayed 105,000
(Google Play) and 126,000 (Apple Play Store) mHealth-related
apps in health and fitness and medical categories [18]. In recent
years, a large number of PA–related apps have been developed
for people in individual sports, and every day, new apps are
being launched in the app stores [19,20]. Previous research
shows that approximately 50% to 75% of (event) runners use
a running app [15,21]. Cycling and walking apps are gaining
in popularity as well. For instance, Strava (an app for running
and cycling) has millions of users and the number of users
increases each month. [22-24]. In contrast to the published data
available on the use of running and cycling apps, little is known
about the use of walking apps.

These running, cycling, or walking apps provide possibilities
to support people in participation in exercise and sports (such
as monitoring activities, setting goals, and comparing your
results to others) [25,26]. However, the question is whether the
quality of currently available apps is sufficient to support
recreational sport participants. An analysis of the quality of
apps and knowledge about which app features matter the most
is necessary to determine whether apps have added value.

Assessment of Physical Activity–Related Apps
The quality of PA–related apps has been evaluated in various
manners in previous research. Some studies have examined if
and how many behavior change techniques (BCT’s) are applied
in current health– or PA–related apps by using an app taxonomy
of Abraham and Michie [26-30]. Results showed that only a
small amount of BCT’s (mean number of 3.7-8 BCT’s) are
applied in PA or healthy nutrition apps [26,28,30]. Content
analyses of apps also showed that the evidence base of currently
available health and fitness apps is limited [31-33]. A recent
study evaluated if and how gamification was used in health and
fitness apps [34]. They showed that gamification features were
often used in popular apps; however, low adherence to
professional guidelines or industry standard for gaming was
found [34]. Other app rating scales have been developed as well,
such as the Mobile App Rating Scale (MARS) and an app rating
scale for exercise apps [35,36]. The MARS was developed for
classifying and assessing the quality of mHealth apps [35]. In
general, moderate quality scores were found for mental health
and wellbeing apps and weight management apps [35,37]. The
app rating scale for exercise apps developed by Guo et al (2017)
was based on exercise prescriptions developed by the American
College of Sports Medicine (ACSM) for aerobic exercise,
strength and resistance, and flexibility [36]. On the basis of this
scale, low scores (maximum 35 out of 70 points) were found
for the tested exercise apps [36]. Another method to evaluate
the quality of PA–related apps is by assessing technical features
or design. The mHealth taxonomy of Olla and Shimskey
examines features such as data management, user interface, and
device type [38]. The MARS evaluated technical features as
well, such as having an app community and containing data
protection using a password [35]. However, these technical
features were not included in the quality score of the app.

In summary, a variety of app features have been examined in
current app rating scales, including design, technical, and
behavior change features. In some of these rating scales (eg,
MARS and taxonomy of Abraham and Michie) [29,35], all app
features are considered evenly important, whereas the rating
scale developed by Guo et al applied a weighting to the items
[36]. The time allocated to different components (aerobic
exercise, strength and resistance, and flexibility) of a standard
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exercise program for health and fitness (ACSM guidelines) was
used to weigh the items [36].

Problem Statement
This study is innovative in two ways: the incorporation of
experts’ opinions (instead of based on literature or theories on
behavior change) and the assessment of the importance of
features (instead of only the presence of features). It remains
unclear how the quality of running, cycling, and walking apps,
defined as having a positive influence on participation in
recreational sports, can be assessed. We do not know if some
app features may be more important than others for participation
in recreational sports and if a weighing should be applied. In
addition, there is currently no PA–related app rating scale that
scores design, technical, and behavior features. Currently
available app rating scales are based on literature or theories on
behavior change but do not take into account the opinion of
experts regarding the importance of app features. In this study,
experts were defined as researchers or professionals in the field
of behavior change, psychology, health, and human movement
sciences, as well as industrial designers and information
technologists. Their knowledge of and experience with design
and evaluation of PA–related apps is deemed to be very
valuable. The obtained additional information regarding the
rating of features can be used in the development of an improved
PA–related app check list.

Objective
Therefore, the aim was to identify expert perception on which
features are important for the effectiveness of PA–related apps
for participation in individual, recreational sports.

Methods

Design
The data were gathered via an expert panel approach in which
the nominal group technique (NGT) was used [39]. Two expert
panels were organized to identify and rank app features relevant
for effectiveness of PA–related apps for participation in
individual, recreational sports. This NGT was chosen for this
study as it provides the possibility to identify problems and gain
more insight in a topic by quantifying opinions of participants
in a democratic way [39,40]. In addition, the NGT includes a
structured group process and can be used to generate and rank
ideas for group discussion, to reach consensus, and to engage
group members to solve a problem [41]. The NGT was proven
evenly effective as other methods in terms of accuracy, idea
selection, and satisfaction with the process, such as face-to-face
meetings, Delphi method, and interactive groups [42,43].
Moreover, a previous study showed that it was an effective and
efficient tool to generate ideas and to develop consensus in a
group of experts [44]. Small and rather homogeneous groups
are preferred in using NGT [45].

Participants
A total of 12 experts for each panel (24 experts in total) were
recruited and approached, taking into account dropout, among
others, because of time constraints. Convenience sampling was
used to recruit the experts. These experts were selected based

on their experience, expertise, and perception concerning
PA–related apps [39]. All experts needed to have a Master’s
degree. Two types of experts were selected for these two panels.
Inclusion criteria for the first group (technology expert panel)
included scientific background in information and
communication technology (ICT), service design, industrial
design, or research through design (or other comparable fields).
Inclusion criteria for the second group (health science expert
panel) included (1) Scientific background in behavioral,
psychological, health, or human movement sciences (or other
comparable fields) or professional experience in these domains
and (2) Research or professional experience (at least 3 years)
with PA–related apps. This way, knowledge and expertise from
different disciplines was collected. This study was part of a
larger research project called “An app for everyone?!” The aim
of this project was to determine which (popular) sport app fits
which type of user or professional based on their goals and
wishes. If the selected experts were already involved as partner
in this research project, they were excluded. All experts signed
an informed consent before participating in the expert panels.

Of the 24 approached experts, 11 (46%) were able to attend the
expert panel sessions. Four experts were included in the first
session and seven in the second group session. Due to time
restrictions, the other 13 experts were not available on the
scheduled sessions. Still, we were able to include all relevant
expertise in the panels.

Table 1 presents the characteristics of the experts who
participated in the panels. For the NGT, the health science expert
panel was divided into two subgroups (a group of three [health
science expert panel A] and a group of four experts [health
science expert panel B]), to make sure that all experts had
enough time to express their thoughts and that there was enough
time for discussion [45].

Procedure
First, the selected experts were contacted via email to participate
in the NGT. All experts who agreed to participate received an
email with additional information about the purpose and
procedure of the study. The first expert panel (technology expert
panel) was organized on October 18, 2016 and was facilitated
and observed by two of the authors (RW and JD). Subsequently,
the second expert panel (health science expert panel) interview
was organized on October 31, 2016 and was facilitated by two
of the authors (JD and JvdW). The sessions were organized at
a location that was most convenient for the experts (Eindhoven
and Amsterdam, The Netherlands). To increase the reliability
and validity of the results, the moderators followed the same
protocol, and one moderator attended both sessions.

In alignment with the NGT, each session consisted of three
consultation rounds [46]. In these three rounds, the goal was to
rank and prioritize PA–related app features (Figure 1). To
facilitate interaction, name tags were placed in front of the
experts, and the experts were positioned in a half-circle. The
moderator facilitated the discussion, provided instructions about
the assignments, and ensured that all experts had an equal say.
If necessary, the moderator asked for clarification of the answers
provided by the experts.
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Table 1. Expert characteristics.

Health science expert panel B (n)Health science expert panel A (n)Technology expert panel (n)Characteristics

Sex

024Male

410Female

Expertise

210Behavior change

110Human movement sciences (injury
prevention or monitoring)

010Health sciences

100Persuasive technology

002ICTa service design

002Industrial design

Degree

232MSc

202PhD

aICT: information and communication technology.

Figure 1. Three rounds of the nominal group technique.

In a short introduction, the moderator explained the framework
of the session. The moderator asked the experts to focus on
running, cycling, and walking apps for recreational athletes,
with a goal to start and maintain sports participation. After this
introduction, all participants introduced themselves and
explained their experience with PA–related apps. Subsequently,
the moderator informed the experts about the purpose of the

research project and the protocol. To set a framework for the
assignments in the sessions, we asked the experts to define the
concept “effectiveness of apps.” The experts discussed in their
own sessions their shared idea about what effectiveness meant
to them (social construction).

In the first round, the experts were asked to individually list all
app features that they found necessary for effectiveness of
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PA–related apps for sport participation (Multimedia Appendix
1). After that, these features were collected, explained, and listed
on a white board. In the second round, the experts were asked
to individually rank the 10 features they found most important
(Multimedia Appendix 2). Subsequently, these rankings were
collected, presented on a screen, and discussed groupwise. In
the last round, the experts individually made a final list of their
10 most important features (Multimedia Appendix 3). In
addition, they were also asked to appoint a score to each feature
(0-100), to indicate importance. The duration of both expert
panel sessions was 2 hours.

Data Analysis

Nominal Group Ranking
On the basis of the third round, the 10 most important features
per expert were collected. The features generated by the expert
panel sessions were combined into one list per panel. We
calculated the frequency of the features in the top 10, as well
as the mean importance score per feature. Differences between
groups were not calculated because of small sample size.

Qualitative Analysis
The sessions were audiotaped and videotaped and transcribed
verbatim. On the basis of these transcripts, a list of features
generated by each group and their definitions was created. The
transcripts were read and reread by one of the authors (JD).
After that, a thematic analysis was conducted on the qualitative
data from the expert panels. This thematic analysis focused on
the answers that illustrated and supported the experts’ ranking
choices. The coding was performed manually based on a coding
framework that was developed inductively. This coding frame
was discussed and checked by a coinvestigator (JvdW) who
was a moderator as well (investigator triangulation) [47].

Results

Structure of Results
The results from this study are presented in three sections. The
first section shows how the experts defined the concept
effectiveness of PA–related apps as a starting point of the
discussion. The second section presents the various features
that were ranked and their importance. The third section
provides some of the overarching themes that were extracted
from the panel sessions. These themes can be considered
important areas to address in the development of a new app
rating scale.

Definition of Effectiveness
At the start of the panel sessions, the experts defined the concept
effectiveness of PA–related apps to delineate the topic.

In the first expert panel, the experts agreed that an app was
effective if a (safe, sustainable and healthy) change of behavior
was established. Experts from the second panel (health science
expert panel A and health science expert panel B) agreed on
that and added that an app was effective if it could change
behavior determinants such as knowledge, attitude, risk
perception, and awareness to influence behavior on the long
term.

Nominal Group Ranking
In total, 51 features were collected in round one. After selecting,
prioritizing, and discussing these features in round two and
three, 25 features remained and were ranked by the experts in
both expert panels. Table 2 shows for each panel frequency of
the features in the top 10, as well as the mean importance score
per feature (on a scale of 0-100). The total frequency of
individually ranked features ranged from 1 to 9.

The features that were perceived as most important by the
technology expert panel (with industrial designers and
information technologists) were applied feedback and
feedforward (anticipating on future behavior or goals; 91.3) and
fun (91.3). Besides those two features, look and feel and
flexibility were also mentioned most often (all n=4 [n denotes
the number of experts]). The importance scores of these two
features were considerably lower (43.8 and 41.3, respectively).
The experts in the health science expert panel A (behavior
change and human movement sciences) found instructional
feedback (95.0), motivating feedback (91.3), and monitoring
or statistics (90.0) most important. The features that were ranked
most often (number of experts=4) were monitoring or statistics,
motivating feedback, technically properly working, tailoring
starting point, fun or pleasure, and usability. The importance
scores of these features were high as well (82.0-95.8).

Experts in the health science expert panel B found motivating
or challenging (95.0), monitoring or statistics (95.0), and peer
rating and use (92.0) most important. Usability, anticipating or
context awareness, and privacy were ranked by all experts in
this subpanel, with importance scores ranging from 16.7 to 85.0.

Qualitative Analysis
During the panel sessions, the experts elaborated on the features
they ranked and explained why they found them important. This
section outlines the overarching themes that were found.

Each theme is discussed below and illustrated with quotes of
the experts. In Multimedia Appendix 4, a detailed version of
the qualitative analysis is presented, and in Multimedia
Appendix 5, the corresponding coding scheme is provided.

Combination Behavior Change, Technical, and Design
Features Needed
In line with the expertise of the expert panels, features for
behavior change as well as technical and design features were
considered as important for effectiveness of PA–related apps.
For instance, in the technology expert panel next to technical
and design features, applied feedback, fun, rewards, and context
awareness were ranked in the top 10. In addition, in health
science expert panel A and health science expert panel B, next
to behavior change features, reliability, usability, works good
technically, and visibility were ranked in the top 10. Experts in
technology expert panel indicated that, for these features, in
general, domain specific knowledge is required, as illustrated
in the following quote:

Basically applied feedback includes knowledge of
sports, motivational support and quality of coaching,
and depends on the intended application. [Technology
expert panel, expert in industrial design]
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Table 2. Features ranked by experts in round 3 (based on top 10 ranking).

All expertsHealth science expert pan-
el B

Health science expert pan-
el A

Technology expert panelFeature

FrequencyMean impor-

tance scorea
FrequencyMean impor-

tance scorea
FrequencyMean impor-

tance scorea
FrequencyMean impor-

tance scorea

295.0——295.0——bInstructional feedback

195.0195.0————Motivating or challenging

192.0192.0————Peer rating and use

491.3————491.3Applied feedback and forward

491.3——491.3——Motivating feedback

591.0195.0490.0——Monitor or statistics

190.0————190.0Stability

287.5287.5————Engagement

487.5——487.5——Technically properly working

485.0——485.0——Tailoring starting point

385.0——385.0——Continues tailoring

883.1385.0487.5160.0Usability

982.8185.0473.8491.3Fun or pleasure

375.0195.0——265.0Rewards

275.0170.0180.0——Reliability

275.0275.0————Theoretical (scientific) base or ev-

idence + BCT’sc

373.3——373.3——Check on health

272.5272.5————Visibility or exposure or reputation

572.0190.0255.0280.0Social

170.0170.0————Coaching styles

170.0——170.0——Tailoring content that cannot be
changed

270.0————270.0Connectivity

170.0——170.0——Costs

468.8160.0——371.7Fit to user or everyday life or tai-
loring

160.0——160.0——Sustainable training plan

751.9348.3273.0235.0Anticipating or context awareness

150.0——150.0——General information healthy behav-
ior

250.0————250.0Increase awareness

545.0160.0——441.3Flexibility or adjustable or adap-
tive

443.8————443.8Look and feel

140.0————140.0Portability

316.7316.7————Privacy

aOn a scale from 0 to 100.
bExperts from respective panel did not rank feature.
cBCT: behavior change technique.
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Extended Feedback and Tailoring Is Advised
Experts emphasized that a feedback option, as well as extended
tailoring, needs to be integrated in a PA–related app. Several
feedback options were suggested, such as motivational feedback
(positive framing) and instructional feedback (health science
expert panel A), as illustrated in the following quote:

You should be approached in a positive way, even if
you haven’t done anything that day. [Health science
expert panel B, expert in persuasive technology]

Coaching styles in a PA–related app matter as well and should
be tailored to the individual athlete (health science expert panel
B). Tailoring in general can be applied in several ways: at the
moment a person starts using the app or continued tailoring
during the whole process of using an app. This tailoring should
be aligned with the current level of health, knowledge,
functioning, personal goals, competitiveness, PA, and personal
characteristics. One expert stated the following:

To me, it is important that the tailoring should
fluctuate with one’s life. [Health science expert panel
B, expert in behavior change]

Another element of tailoring is the flexibility of the app, in other
words being able to adjust the app and adaptivity of the app.
One expert stated the following:

For instance, if your running performance improves,
the app should develop as well. [Technology expert
panel, expert in industrial design]

One step further would be that the app should anticipate on the
user. For instance, by accounting for schedules and location.
This feature was described as context awareness and was
discussed in all panel sessions. One expert stated the following:

That you reckon with someone’s context. That it can
account for the fact that not all things go as planned.
[Health science expert panel B, expert in persuasive
technology]

As an example, a recommender system was described. A
recommender system is a machine learning,
information-retrieval software tool that predicts what a user
may or may not like or need [48]. It can provide suggestions
based on these predictions.

Theoretical or Evidence Base Is the Standard
Two experts from health science expert panel A and health
science expert panel B indicated that in general, a theoretical
or evidence base was important for the effectiveness of
PA–related apps. Some examples of BCT’s were briefly
mentioned, including self-regulation, goal setting, overview of
results, tailoring, monitoring, context awareness, nudging, and
self-learning. Other BCT’s were discussed more in detail in the
panels, such as fun, social component, monitoring, rewarding,
feedback or coaching, tailoring, and information about healthy
and safe sport participation. Besides BCT’s, other potential
theories were mentioned, such as technological- and
medical-based theories or engagement theories for the
development of apps, as illustrated in the following quote:

There are many other theories for building apps and
you could take these into account as well. It is not
only about behavior change. The app could be built
based on a technical or medical view or engagement
theories as well. [Health science expert panel A,
expert in health sciences]

One expert in behavior change highlighted that an evidence and
a theoretical base are two different things. An app can be based
on a theoretical model but can lack an evidence base. The
transtheoretical model was used as an example. One expert
stated the following:

For instance, the Transtheoretical model, which is a
typical theoretical foundation. If you look at the
empirical evidence, it is not that good. [Health science
expert panel A, expert in behavior change]

The same expert indicated that an expert rating of the PA–related
app could also be interpreted as an evidence base.

Entry Requirements Related to App Use
These are minimum conditions that support the use of the app.
Examples are looks and usability, image of the app, and other
requirements such as privacy and costs of the app.

At first, form, language, design, tone, and interaction were
described as important entry requirements for an effective app.
Second, usability was found important. It was defined in several
ways and was related to functioning and simplicity of the app.
One expert stated the following:

Does the app do what you expect from it and do
specific functions work properly. It shouldn’t be too
complex and searching for functions should not take
too much time. [Health science expert panel B, expert
in injury prevention and monitoring]

Furthermore, according to an expert, usability of an app could
be related to motivation to be active; the technical application
and design of push notifications directed at motivating the
app-user matter. He stated the following:

Usability, or ease of use, does it motivate you? Think
about a push notification if you haven’t done a task.
This is a more functional application to motivate you.
Not so much the knowledge and content is important,
but also the technical application of a push message.
[Technology expert panel, expert in ICT service
design]

Stability, reliability, and robustness of the app were related to
usability as well, as illustrated in the following quote:

So actually it is about how much you trust the app.
[Technology expert panel, expert in ICT service
design]

A third requirement was that the app should function properly,
without bugs. Moreover, being able to connect the app to other
tools (such as an online platform, activity tracker, or smartwatch)
or being able to exchange data between platforms (ie,
portability) contributes to the usability of the app.

Experts from the health science expert panel B noticed that the
image of the app may contribute to the effectiveness of a
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PA–related app. The image of the app depended on the reliability
(credibility and properly functioning measurements and
feedback), visibility, exposure, and popularity of the app.
Exposure was described as brand awareness. One expert stated
the following:

If there are a thousand apps in the app stores, you
should be able to look at a screen shot and know “this
is what I was looking for”...This has to do with
exposure and marketing. [Health science expert panel
A, expert in behavior change]

Two other entry requirements were discussed: costs of the app
and privacy. Some experts thought that people would be more
willing to download an app if it is free. However, according to
some of the experts, you could see it as an investment as well.
When you invest money in an app, then you may be more
motivated to continue using it and potentially stay active as
well. Two experts thought the price-quality ratio was more
important for the effectiveness of an app, than the price only,
as illustrated in the following quote:

The price does not determine the quality! That is not
how I experience it. [Technology expert panel, expert
in ICT service design]

Privacy was described as an upcoming topic. In other words,
what do you have to say about your data, but additionally, what
do app owners do with the collected data of users. The experts
indicated that knowing how the privacy of your data is secured
is an important entry requirement.

Discussion

Principal Findings
In this study, we conducted expert panels using the NGT to
determine the perception of experts on which features are
important for effectiveness of PA–related apps for participation
in individual, recreational sports. A total of 25 features were
ranked. Applied feedback and feedforward and fun were the
most important features for experts in the field of industrial
designers and information technologists. Instructional feedback,
motivating feedback, motivating or challenging and monitor or
statistics, and peer rating and use were the most important
features for experts on behavioral, health, and human movement
sciences. The features monitoring or statistics, motivating
feedback, technically properly working, tailoring starting point,
fun or pleasure, usability, flexibility, look and feel, anticipating
or context awareness, and privacy were frequently ranked in
the top 10 as well. In line with the expertise of the two expert
panels, features for behavior change as well as technical and
design features were collected.

A qualitative analysis of the reasons behind the expert’s choices
showed four overarching themes: (1) combination behavior
change, technical, and design features needed, (2) extended
feedback and tailoring is advised, (3) theoretical or evidence
base is the standard, and (4) entry requirements related to app
use.

Comparison With Prior Work
The experts found a theoretical framework important; they
ranked several features that were previously defined as BCT’s
in the taxonomy of Abraham and Michie [29]. Some of the
ranked features were included in the MARS as well, such as
engagement, usability, customization, and aesthetics [35].
However, based on the results of this study, more advanced
features seem necessary to support sport participation. For
instance, tailoring was an important feature with several
subdomains, such as tailoring on start level, continued tailoring,
adaptivity, and flexibility of the app. In contrast, the MARS
only includes one question about customization [35]. A recent
review suggested that a tailored approach in PA–related apps
may increase their efficacy [49], which is in line with the present
results. Furthermore, Op den Akker et al (2014) proposed a
framework for tailoring of real-time PA coach systems [50].
The key concepts of this framework were feedback, interhuman
interaction, adaptation, user targeting, goal setting, context
awareness, and self-learning, which corresponds partly to our
findings. Most of these concepts, such as feedback, adaptation,
goal setting, context awareness, and self-learning were
mentioned by the experts. In summary, the features the experts
in this study described as important were in line with previous
studies; however, subcategories of these features were ranked
that were not perceived as evenly important. Potentially, a more
detailed analysis of app subfeatures is necessary to determine
the quality of PA–related apps for individual, recreational sport
participants.

One expert highlighted that it is important to pay attention to
the health aspects and safe sport participation. This was
supported by the other experts (although not ranked in top 10).
This matches with one of the BCT’s (provide information about
behavior-health link) as defined by Abraham and Michie [29].
The MARS offers an option to rate the potential impact of the
app on the user’s knowledge, attitudes, and intentions related
to the healthy behavior [35]. However, according to the experts,
these features seem essential and therefore, need to be included
in the assessment of the quality of apps.

The experts rated and prioritized several types of features,
including design, technical, and behavior change features.
Interestingly, they also emphasized that domain specific
knowledge should be integrated into PA–related apps. Technical
features such as stability, portability, and connectivity were not
included in the MARS [35]. In the MARS, some technical
elements can be scored as yes or no in a checkbox. This does
not indicate the degree in which this feature is integrated or
designed. In line with our results, a previous study proposed
that technical modalities in apps need to be considered in a
taxonomy for mHealth apps [38]. Examples are the device type
(which device is needed), interface (user-friendly interface),
operating system type (eg, Android or iPhone operating system,
iOS, Apple Inc), and features (audio, video, email). In summary,
current app ranking tools often focus mostly on one domain
[29,36]. For instance, the MARS focuses mostly on behavior
change [35], whereas the taxonomy of Olla and Shimskey
focuses mostly on technical features [38]. We suggest that a
multidisciplinary approach is suitable when examining the
quality of PA–related apps. Behavior change, design, and
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technical features need to be assessed in a PA–related app rating
scale.

The results of this study indicate that experts find some features
from the top 10 more important than others. For instance,
instructional feedback was ranked most important and privacy
as least important in the health science expert panel. This may
suggest that an app rating scale should apply a weighing of the
items. Additionally, the qualitative analysis also showed that
there are some entry requirements for the effectiveness of a
PA–related app. Without these features, the app probably will
not be used. Therefore, we suggest that an app rating scale
should contain a specific subsection in which entry requirements
should be scored.

Interestingly, the experts indicated that more advanced features
are needed to support sport participation. However, we need to
keep in mind that the PA–related apps available in the app stores
often lack a theoretical or evidence base and do not include
advanced features. For instance, to the best knowledge of the
authors, current PA–related apps do not take into account more
advanced forms of tailoring, such as context awareness or
tailoring on starting level and continued tailoring as suggested
in this study. This highlights a gap between desired features in
an optimal PA–related app and the features that are included in
PA–related apps at this moment.

Strengths and Limitations
A strength of our study was that we included experts from
different expertise in the panels. Our study is subject to some
limitations as well. First, several potential experts (2x12) were
selected and invited for the sessions; however, many of them
were not able to attend the session because of practical matters.
Therefore, the number of experts was low. This may have
decreased the generalizability of the results. Next, a convenience
sample of experts were selected, as the experts needed to be
able to travel to one of the two locations. This selection method
could have resulted in selection bias, which could imply that
we may have missed some important perspectives. Still, we
were able to select experts with relevant experience and
knowledge of development and evaluation of PA–related apps.
Therefore, we think that these 11 participants provide a quite
good representation.

We selected experts based on their scientific and professional
expertise and therefore, think the experts had knowledge about
current literature on PA–related apps. However, it is still
possible that the experts believe that certain features are
important for effectiveness of PA–related apps that in fact
objective evidence may show are not effective. In the
development of an improved PA–related rating scale, it is
therefore recommended to combine the results of this study on
expert opinions about important features with a literature review.

Conclusions
Taken together, the results show that experts from different
fields of expertise think that a variety of features, including
design, technical, and behavior change, are considered as
important for the effectiveness of PA–related apps for sport
participation. These results may assist in the development of
an improved app rating scale for these apps that can indicate
the quality. In other words, which PA–related apps could
motivate (beginning) individual recreational sport practitioners
during sport participation and support or help them with a
healthy active lifestyle. On the basis of the results of this study,
we recommend for the development of an improved PA–related
app rating scale:

• To rate as well behavior change features as design and
technical features

• Include assessment of theoretical or evidence base of the
app

• A more detailed analysis of app subfeatures, for instance
tailoring on start level, continued tailoring, adaptivity, and
flexibility of the app

• Rate if the app informs about healthy and safe sports
participation

• Rate entry requirements such as usability, bugs in the app,
and image

The results of this paper are relevant for PA–related app
designers as well. On the basis of this study, our advice is to
work together with experts from different domains in the
development of PA–related apps, take into account factors
related to app use and app engagement (entry requirements),
and make sure the app has a theoretical or evidence base.
Furthermore, this paper indicates which features may be
important to include in a PA–related app.

Acknowledgments
This work was supported by SIA RAAK (Grant 2015-02-32P) and by the Netherlands Organization for Scientific Research (Grant
023.007.056).

Conflicts of Interest
None declared.

Multimedia Appendix 1
Expert panel form A.
[PDF File (Adobe PDF File), 46 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Expert panel form B.

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 6 | e143 | p. 9http://mhealth.jmir.org/2018/6/e143/
(page number not for citation purposes)

Dallinga et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app1.pdf&filename=94e842217c789e6403e9ddf39d60d1e2.pdf
https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app1.pdf&filename=94e842217c789e6403e9ddf39d60d1e2.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


[PDF File (Adobe PDF File), 53 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Expert panel form C.
[PDF File (Adobe PDF File), 53 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Extended version of the qualitative analysis.
[PDF File (Adobe PDF File), 49 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Coding scheme.
[PDF File (Adobe PDF File), 31 KB-Multimedia Appendix 5]

References

1. Blair SN. Physical inactivity: the biggest public health problem of the 21st century. Br J Sports Med 2009 Jan;43(1):1-2.
[Medline: 19136507]

2. Chatton A, Kayser B. Self-reported health, physical activity and socio-economic status of middle-aged and elderly participants
to a popular road running race in Switzerland: better off than the general population? Swiss Med Wkly 2013 Jan 7;143:w13710
[FREE Full text] [doi: 10.4414/smw.2013.13710] [Medline: 23296994]

3. Stevinson C, Hickson M. Exploring the public health potential of a mass community participation event. J Public Health
(Oxf) 2014 Jun;36(2):268-274. [doi: 10.1093/pubmed/fdt082] [Medline: 23954885]

4. Lane A, Murphy N, Bauman A, Chey T. Randomized controlled trial to increase physical activity among insufficiently
active women following their participation in a mass event. Health Educ J 2010;69(3):287-296. [doi:
10.1177/0017896910364890]

5. Oja P, Titze S, Bauman A, de Geus B, Krenn P, Reger-Nash B, et al. Health benefits of cycling: a systematic review. Scand
J Med Sci Sports 2011 Aug;21(4):496-509. [doi: 10.1111/j.1600-0838.2011.01299.x] [Medline: 21496106]

6. Lee IM, Buchner DM. The importance of walking to public health. Med Sci Sports Exerc 2008 Jul;40(7 Suppl):S512-S518.
[doi: 10.1249/MSS.0b013e31817c65d0] [Medline: 18562968]

7. EU Open Portal Data. Special Eurobarometer 412: Sport and physical activity URL: http://open-data.europa.eu/en/data/
dataset/S1116_80_2_412 [accessed 2017-11-02] [WebCite Cache ID 1510854216254143]

8. Sociaal en Cultureel Planbureau. Rapportage Sport 2014 URL: https://www.scp.nl/Publicaties/Alle_publicaties/
Publicaties_2015/Rapportage_Sport_2014[WebCite Cache ID 1510853250967934]

9. Physical Activity Council. 2017 Participation report. The Physical Activity Councils annual study tracking sports,
fitness,recreation participation in the US URL: http://www.physicalactivitycouncil.com/pdfs/current.pdf [accessed 2017-11-02]
[WebCite Cache ID 6v8OxvQGh2017]

10. Scheerder J, Breedveld K, Borgers J, editors. Running across Europe: The Rise and Size of one of the Largest Sport Markets.
Basingstoke: Palgrave Macmillan; 2015.

11. Borgers J, Breedveld K, Tiessen-Raaphorst A, Thibaut E, Vandermeerschen H, Vos S, et al. A study on the frequency of
participation and time spent on sport in different organisational settings. Eur Sport Man Quart 2016;16(5):635-654. [doi:
10.1080/16184742.2016.1196717]

12. Scheerder J, Vos S. Social stratification in adults’ sports participation from a time-trend perspective: results from a 40-year
household study. Eur J Sport Society 2011;8(1-2):31-44. [doi: 10.1080/16138171.2011.11687868]

13. Thibaut E, Vos S, Lagae W, Puyenbroeck TV, Scheerder J. Partaking in cycling, at what cost? Determinants of cycling
expenses. Int J Sport Manag Mark 2016;16(3-6):221-238. [doi: 10.1504/IJSMM.2016.077932]

14. Scheerder J, Van Bottenburg M. Sport light. De opkomst van lichte organisaties in de sport [The emergence of light
organisations in sport]. In: Pattyn B, Raymaeckers B, editors. In  gesprek met morgen. Lessen voor de eenentwintigste
eeuw (series 16). Leuven: Universitaire Pers Leuven; 2010:89-120.

15. Janssen M, Scheerder J, Thibaut E, Brombacher A, Vos S. Who uses running apps and sports watches? Determinants and
consumer profiles of event runners' usage of running-related smartphone applications and sports watches. PLoS One
2017;12(7):e0181167 [FREE Full text] [doi: 10.1371/journal.pone.0181167] [Medline: 28732074]

16. Vos S, Janssen M, Goudsmit J, Bovens J, Stoof R, Lauwerijssen C. Creating light and personalised running experiences:
an app development study. 2015 Presented at: European Sport Management Conference; September 9-12, 2015; Dublin,
Ireland.

17. Vos S, Janssen M, Goudsmit J, Lauwerijssen C, Brombacher A. From problem to solution: developing a personalized
smartphone application for recreational runners following a three-step design approach. Procedia Eng 2016;147:799-805.
[doi: 10.1016/j.proeng.2016.06.311]

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 6 | e143 | p. 10http://mhealth.jmir.org/2018/6/e143/
(page number not for citation purposes)

Dallinga et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app2.pdf
https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app2.pdf
https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app3.pdf
https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app3.pdf
https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app4.pdf
https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app4.pdf
https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app5.pdf
https://jmir.org/api/download?alt_name=mhealth_v6i6e143_app5.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19136507&dopt=Abstract
http://doi.emh.ch/10.4414/smw.2013.13710
http://dx.doi.org/10.4414/smw.2013.13710
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23296994&dopt=Abstract
http://dx.doi.org/10.1093/pubmed/fdt082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23954885&dopt=Abstract
http://dx.doi.org/10.1177/0017896910364890
http://dx.doi.org/10.1111/j.1600-0838.2011.01299.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21496106&dopt=Abstract
http://dx.doi.org/10.1249/MSS.0b013e31817c65d0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18562968&dopt=Abstract
http://open-data.europa.eu/en/data/dataset/S1116_80_2_412
http://open-data.europa.eu/en/data/dataset/S1116_80_2_412
http://www.webcitation.org/

                                            1510854216254143
https://www.scp.nl/Publicaties/Alle_publicaties/Publicaties_2015/Rapportage_Sport_2014
https://www.scp.nl/Publicaties/Alle_publicaties/Publicaties_2015/Rapportage_Sport_2014
http://www.webcitation.org/

                                            1510853250967934
http://www.physicalactivitycouncil.com/pdfs/current.pdf
http://www.webcitation.org/

                                            6v8OxvQGh2017
http://dx.doi.org/10.1080/16184742.2016.1196717
http://dx.doi.org/10.1080/16138171.2011.11687868
http://dx.doi.org/10.1504/IJSMM.2016.077932
http://dx.plos.org/10.1371/journal.pone.0181167
http://dx.doi.org/10.1371/journal.pone.0181167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28732074&dopt=Abstract
http://dx.doi.org/10.1016/j.proeng.2016.06.311
http://www.w3.org/Style/XSL
http://www.renderx.com/


18. Research2guidance. MHealth App Developer Economics 2016 URL: https://research2guidance.com/r2g/
r2g-mHealth-App-Developer-Economics-2016.pdf [accessed 2018-03-01] [WebCite Cache ID 15198941679225542016]

19. Iqvia. Patient adoption of mHealth. Use, evidence and remaining barriers to mainstream acceptance URL: https://www.
iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.
pdf?la=en&hash=B3ACFA8ADDB143F29EAC0C33D533BC5D7AABD689&_=1522998461519 [accessed 2018-03-01]

20. Becker S, Miron-Shatz T, Schumacher N, Krocza J, Diamantidis C, Albrecht UV. mHealth 2.0: experiences, possibilities,
and perspectives. JMIR Mhealth Uhealth 2014;2(2):e24 [FREE Full text] [doi: 10.2196/mhealth.3328] [Medline: 25099752]

21. Dallinga JM, Mennes M, Alpay L, Bijwaard H, Baart de la Faille-Deutekom M. App use, physical activity and healthy
lifestyle: a cross sectional study. BMC Public Health 2015;15:833 [FREE Full text] [doi: 10.1186/s12889-015-2165-8]
[Medline: 26316060]

22. Strava. URL: https://www.strava.com/login [accessed 2017-11-16] [WebCite Cache ID 1510837076896837]
23. West LR. Strava: challenge yourself to greater heights in physical activity/cycling and running. Br J Sports Med

2015;49(15):1024. [doi: 10.1136/bjsports-2015-094899] [Medline: 25964665]
24. Stragier J, Vanden Abeele M, Mechant P, De Marez L. Understanding persistence in the use of online fitness communities:

comparing novice and experienced users. Comput Human Behav 2016;64(12):34-42. [doi: 10.1016/j.chb.2016.06.013]
25. Foster C, Richards J, Thorogood M, Hillsdon M. Remote and web 2.0 interventions for promoting physical activity. Cochrane

Database Syst Rev 2013 Sep 30;9:CD010395 [FREE Full text] [doi: 10.1002/14651858.CD010395.pub2] [Medline:
24085594]

26. Direito A, Dale LP, Shields E, Dobson R, Whittaker R, Maddison R. Do physical activity and dietary smartphone applications
incorporate evidence-based behaviour change techniques? BMC Public Health 2014;14:646 [FREE Full text] [doi:
10.1186/1471-2458-14-646] [Medline: 24965805]

27. Middelweerd A, Mollee JS, van der Wal CN, Brug J, Te Velde SJ. Apps to promote physical activity among adults: a
review and content analysis. Int J Behav Nutr Phys Act 2014;11:97 [FREE Full text] [doi: 10.1186/s12966-014-0097-9]
[Medline: 25059981]

28. Dute DJ, Bemelmans WJ, Breda J. Using mobile apps to promote a healthy lifestyle among adolescents and students: a
review of the theoretical basis and lessons learned. JMIR Mhealth Uhealth 2016 May 5;4(2):e39 [FREE Full text] [doi:
10.2196/mhealth.3559] [Medline: 27150850]

29. Abraham C, Michie S. A taxonomy of behavior change techniques used in interventions. Health Psychol 2008
May;27(3):379-387. [doi: 10.1037/0278-6133.27.3.379] [Medline: 18624603]

30. Belmon LS, Middelweerd A, Te Velde SJ, Brug J. Dutch young adults ratings of behavior change techniques applied in
mobile phone apps to promote physical activity: a cross-sectional survey. JMIR Mhealth Uhealth 2015 Nov 12;3(4):e103
[FREE Full text] [doi: 10.2196/mhealth.4383] [Medline: 26563744]

31. West JH, Hall PC, Hanson CL, Barnes MD, Giraud-Carrier C, Barrett J. There's an app for that: content analysis of paid
health and fitness apps. J Med Internet Res 2012;14(3):e72 [FREE Full text] [doi: 10.2196/jmir.1977] [Medline: 22584372]

32. Higgins JP. Smartphone applications for patients' health and fitness. Am J Med 2016 Jan;129(1):11-19. [doi:
10.1016/j.amjmed.2015.05.038] [Medline: 26091764]

33. Cowan LT, Van Wagenen SA, Brown BA, Hedin RJ, Seino-Stephan Y, Hall PC, et al. Apps of steel: are exercise apps
providing consumers with realistic expectations?: a content analysis of exercise apps for presence of behavior change theory.
Health Educ Behav 2013 Apr;40(2):133-139. [doi: 10.1177/1090198112452126] [Medline: 22991048]

34. Lister C, West JH, Cannon B, Sax T, Brodegard D. Just a fad? Gamification in health and fitness apps. JMIR Serious Games
2014;2(2):e9 [FREE Full text] [doi: 10.2196/games.3413] [Medline: 25654660]

35. Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mobile app rating scale: a new tool for
assessing the quality of health mobile apps. JMIR Mhealth Uhealth 2015;3(1):e27 [FREE Full text] [doi:
10.2196/mhealth.3422] [Medline: 25760773]

36. Guo Y, Bian J, Leavitt T, Vincent HK, Vander Zalm L, Teurlings TL, et al. Assessing the quality of mobile exercise apps
based on the American College of Sports Medicine guidelines: a reliable and valid scoring instrument. J Med Internet Res
2017 Mar 7;19(3):e67 [FREE Full text] [doi: 10.2196/jmir.6976] [Medline: 28270378]

37. Bardus M, van Beurden SB, Smith JR, Abraham C. A review and content analysis of engagement, functionality, aesthetics,
information quality, and change techniques in the most popular commercial apps for weight management. Int J Behav Nutr
Phys Act 2016 Mar 10;13:35 [FREE Full text] [doi: 10.1186/s12966-016-0359-9] [Medline: 26964880]

38. Olla P, Shimskey C. mHealth taxonomy: a literature survey of mobile health applications. Health Technol 2015;4(4):299-308.
[doi: 10.1007/s12553-014-0093-8]

39. Van de Ven AH, Delbecq AL. The nominal group as a research instrument for exploratory health studies. Am J Public
Health 1972 Mar;62(3):337-342. [Medline: 5011164]

40. Hogan C. Nominal group technique. Perth, Western Australia: Education Department; 1985.
41. Delbecq AL, Van de Ven AH, Gustafson D. Group Techniques for Program Planning: A Guide to Nominal Group and

Delphi Processes. Middleton, Wisconsin: Green Briar Press; 1986.
42. Graefe A, Armstrong JS. Comparing face-to-face meetings, nominal groups, Delphi and prediction markets on an estimation

task. Int J Forecast 2011 Jan;27(1):183-195. [doi: 10.1016/j.ijforecast.2010.05.004]

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 6 | e143 | p. 11http://mhealth.jmir.org/2018/6/e143/
(page number not for citation purposes)

Dallinga et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://research2guidance.com/r2g/r2g-mHealth-App-Developer-Economics-2016.pdf
https://research2guidance.com/r2g/r2g-mHealth-App-Developer-Economics-2016.pdf
http://www.webcitation.org/

                                            15198941679225542016
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf?la=en&hash=B3ACFA8ADDB143F29EAC0C33D533BC5D7AABD689&_=1522998461519
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf?la=en&hash=B3ACFA8ADDB143F29EAC0C33D533BC5D7AABD689&_=1522998461519
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf?la=en&hash=B3ACFA8ADDB143F29EAC0C33D533BC5D7AABD689&_=1522998461519
http://mhealth.jmir.org/2014/2/e24/
http://dx.doi.org/10.2196/mhealth.3328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25099752&dopt=Abstract
http://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-2165-8
http://dx.doi.org/10.1186/s12889-015-2165-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26316060&dopt=Abstract
https://www.strava.com/login
http://www.webcitation.org/

                                            1510837076896837
http://dx.doi.org/10.1136/bjsports-2015-094899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25964665&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2016.06.013
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD010395.pub2/abstract?systemMessage=Wiley+Online+Library+will+be+disrupted+on+the+18th+October+from+10%3A00+BST+%2805%3A00+EDT%29+for+essential+maintenance+for+approximately+two+hours+as+we+make+upgrades+to+improve+our+services+to+you
http://dx.doi.org/10.1002/14651858.CD010395.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24085594&dopt=Abstract
http://www.biomedcentral.com/1471-2458/14/646
http://dx.doi.org/10.1186/1471-2458-14-646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24965805&dopt=Abstract
http://www.ijbnpa.org/content/11//97
http://dx.doi.org/10.1186/s12966-014-0097-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25059981&dopt=Abstract
http://mhealth.jmir.org/2016/2/e39/
http://dx.doi.org/10.2196/mhealth.3559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27150850&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.27.3.379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18624603&dopt=Abstract
http://mhealth.jmir.org/2015/4/e103/
http://dx.doi.org/10.2196/mhealth.4383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26563744&dopt=Abstract
http://www.jmir.org/2012/3/e72/
http://dx.doi.org/10.2196/jmir.1977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22584372&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2015.05.038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26091764&dopt=Abstract
http://dx.doi.org/10.1177/1090198112452126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22991048&dopt=Abstract
http://games.jmir.org/2014/2/e9/
http://dx.doi.org/10.2196/games.3413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25654660&dopt=Abstract
http://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
http://www.jmir.org/2017/3/e67/
http://dx.doi.org/10.2196/jmir.6976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28270378&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-016-0359-9
http://dx.doi.org/10.1186/s12966-016-0359-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26964880&dopt=Abstract
http://dx.doi.org/10.1007/s12553-014-0093-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=5011164&dopt=Abstract
http://dx.doi.org/10.1016/j.ijforecast.2010.05.004
http://www.w3.org/Style/XSL
http://www.renderx.com/


43. Faure C. Beyond brainstorming: effects of different group procedures on selection of ideas and satisfaction with the process.
J Creat Behav 2004;38(1):13-34. [doi: 10.1002/j.2162-6057.2004.tb01229.x]

44. Harvey N, Holmes CA. Nominal group technique: an effective method for obtaining group consensus. Int J Nurs Pract
2012 Apr;18(2):188-194. [doi: 10.1111/j.1440-172X.2012.02017.x] [Medline: 22435983]

45. Sutton SG, Arnold V. Focus group methods: using interactive and nominal groups to explore emerging technology-driven
phenomena in accounting and information systems. Int J Account Inform Syst 2013 Jun;14(2):81-88. [doi:
10.1016/j.accinf.2011.10.001]

46. Sample JA. Nominal group technique: an alternative to brainstorming. J Ext 1984;22(2):-.
47. Patton MQ. Qualitative Research & Evaluation Methods. Thousand Oaks, California: SAGE Publications; 2001.
48. Resnick P, Varian HR. Recommender systems. Commun ACM 1997;40(3):56-58. [doi: 10.1145/245108.245121]
49. Schoeppe S, Alley S, Van Lippevelde W, Bray NA, Williams SL, Duncan MJ, et al. Efficacy of interventions that use apps

to improve diet, physical activity and sedentary behaviour: a systematic review. Int J Behav Nutr Phys Act 2016 Dec
7;13(1):127 [FREE Full text] [doi: 10.1186/s12966-016-0454-y] [Medline: 27927218]

50. op den Akker H, Jones VM, Hermens HJ. Tailoring real-time physical activity coaching systems: a literature survey and
model. User Model User-adapt Interact 2014;24(5):351-392. [doi: 10.1007/s11257-014-9146-y]

Abbreviations
ACSM: American College of Sports Medicine
BCT: behavior change technique
ICT: information and communication technology
MARS: Mobile App Rating Scale
mHealth: mobile health
NGT: nominal group technique
PA: physical activity

Edited by C Dias; submitted 22.11.17; peer-reviewed by I Kedan, A Henriksen, R Khandwalla, N Bairey Merz, A Aswani, D Simons;
comments to author 13.12.17; revised version received 09.03.18; accepted 04.04.18; published 18.06.18

Please cite as:
Dallinga J, Janssen M, van der Werf J, Walravens R, Vos S, Deutekom M
Analysis of the Features Important for the Effectiveness of Physical Activity–Related Apps for Recreational Sports: Expert Panel
Approach
JMIR Mhealth Uhealth 2018;6(6):e143
URL: http://mhealth.jmir.org/2018/6/e143/
doi: 10.2196/mhealth.9459
PMID: 29914863

©Joan Dallinga, Mark Janssen, Jet van der Werf, Ruben Walravens, Steven Vos, Marije Deutekom. Originally published in JMIR
Mhealth and Uhealth (http://mhealth.jmir.org), 18.06.2018. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in JMIR mhealth and uhealth, is properly cited. The
complete bibliographic information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and
license information must be included.

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 6 | e143 | p. 12http://mhealth.jmir.org/2018/6/e143/
(page number not for citation purposes)

Dallinga et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1002/j.2162-6057.2004.tb01229.x
http://dx.doi.org/10.1111/j.1440-172X.2012.02017.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22435983&dopt=Abstract
http://dx.doi.org/10.1016/j.accinf.2011.10.001
http://dx.doi.org/10.1145/245108.245121
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-016-0454-y
http://dx.doi.org/10.1186/s12966-016-0454-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27927218&dopt=Abstract
http://dx.doi.org/10.1007/s11257-014-9146-y
http://mhealth.jmir.org/2018/6/e143/
http://dx.doi.org/10.2196/mhealth.9459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29914863&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

