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Abstract
Background: Physical inactivity is globally recognized as a major risk factor for morbidity, particularly the incidence of
noncommunicable diseases. Increasing physical activity (PA) is therefore a public health priority. Engaging in active transportation
(AT) is a viable approach for promoting daily PA levels. Mobile health interventions enable the promotion of AT to a larger
population. The Smart City Active Mobile Phone Intervention (SCAMPI) study was a randomized controlled trial designed to
evaluate the ability of a behavior change program delivered via a smartphone app to motivate participants to increase their PA
by engaging in AT.
Objective: This qualitative study aims to examine the acceptance and user experience of the app promoting AT that was used
in the SCAMPI trial (the TRavelVU Plus app).
Methods: A total of 17 residents of Stockholm County (13 women; age range 25-61 years) who completed the 3-month app-based
behavioral change program (delivered through the TRavelVU Plus app) in the SCAMPI randomized controlled trial during 2018
agreed to participate in a semistructured telephone-based interview. These participants were well representative of the whole
intervention group (n=127) in terms of baseline characteristics such as age, sex, and area of residence. The interviews were
audiorecorded, transcribed verbatim, and analyzed using an inductive qualitative content analysis.
Results: The content analysis revealed 2 themes and 4 subcategories. The first theme, “main motivators: monitoring and
messages,” highlighted that monitoring AT and being able to set weekly goals using the app were the primary motivators reported
by study participants. The second theme, “acceptable but modifiable,” reflects that the app was well accepted and effectively
encouraged many participants to use more AT. Nevertheless, there were functions in the app that require modification. For
example, while the semiautomated travel tracking feature was appreciated, participants found it time-consuming and unreliable
at times.
Conclusions: This study contributes novel insight into adults’ experiences of using a mobile app to promote the use of AT. The
results showed that the app was well accepted and that self-monitoring and goal setting were the main motivators to engage in
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more AT. The semiautomated tracking of AT was appreciated; however, it was also reported to be energy- and time-consuming
when it failed to work. Thus, this feature should be improved going forward.
Trial Registration: ClinicalTrials.gov NCT03086837; https://clinicaltrials.gov/ct2/show/NCT03086837
International Registered Report Identifier (IRRID): RR2-10.1186/s12889-018-5658-4
(JMIR Mhealth Uhealth 2020;8(8):e19380) doi: 10.2196/19380
KEYWORDS
behavior change; smartphone intervention; physical activity; user perception; active transportation; mobile app; inductive qualitative
content analysis; mobile health; social cognitive theory; mHealth

Introduction
Over 30% of the global population is physically inactive [1].
This is alarming, as physical inactivity is one of the greatest
risk factors for mortality worldwide [2] and contributes to the
development of most noncommunicable diseases [3]. Therefore,
promoting physical activity (PA) is a public health priority [4].
In Sweden, there has been a pronounced decline in mean
cardiorespiratory fitness in adults between 1995 and 2017, and
the proportion of people with low cardiorespiratory fitness has
almost doubled [5]. One factor potentially associated with this
fitness loss is preferred mode of transportation; over the past
two decades, the use of active transportation (AT) has decreased
while motorized transportation use has increased [6].
Municipalities over the world have tried different strategies,
including banning cars from their city centers and redesigning
urban streets in order to increase walking and cycling to ensure
individuals can transport themselves actively and become
healthier [7]. As health benefits can occur even with modest
improvements in PA levels [8], engaging in AT is an effective,
impactful way to increase the total amount of PA [3,9].
Moreover, AT has been inversely associated with
noncommunicable diseases, including obesity, type 2 diabetes,
cardiovascular disease, and falls [10-12]. However, changing
people’s behaviors toward AT is especially challenging because
external factors influence travel mode, such as convenience and
weather conditions [13]. This is particularly true in Sweden and
other Nordic countries, where winters are long, cold, dark, and
snowy [14]. Thus, new and innovative approaches to changing
the attitudes and behaviors regarding AT are needed. In this
project, AT was defined as walking or biking parts of or the
entire way to a destination.
The extensive development of information and communication
technologies characteristic of modern society enables
interventions to reach large populations [15]. The benefits of a
mobile health (mHealth)–based intervention are that it can be
delivered at scale and at any time, can be tailored to meet
peoples´ needs, and is more cost-effective than face-to-face
counseling [16]. Specifically, mHealth programs have already
proven to be useful in promoting PA and weight loss [17,18].
Despite their utility, it is important to understand how people
perceive and use mHealth interventions in order to improving
the effectiveness, engagement, and acceptance of existing and
future mHealth apps. Increasingly, studies are now including
an assessment of user perceptions. For example, Dennison et
al explored user perceptions of mobile apps for behavior change
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among healthy young adults and showed that users expected
apps to be accurate, legitimate, secure, and able to record and
track behavior and goals [19]. Participants also expected health
apps to require minimal effort to operate [19]. Another study
examined the design and content elements of health apps that
facilitate or impede usage from the user perspective [20]. Their
findings are largely similar to Dennison et al [19], with the
addition of participants requesting individually tailored
information to meet their needs. Additionally, two studies
described user perceptions of mobile apps in the health care
sector, one for medication management among older adults [21]
and one regarding the acceptability of an app for diabetes
self-management [22]. Through assessing users’ perceptions of
mHealth apps, it is possible to improve the design of future
mHealth interventions that are effective and accepted by end
users [20]. To date, no study that we are aware of has explored
user perceptions of an app aiming to promote AT.
Recently, the main results from the Smart City Active Mobile
Phone Intervention (SCAMPI) randomized controlled trial
(ClinicalTrials.gov NCT03086837) [23] were published [24].
The SCAMPI trial aimed to evaluate the effectiveness of a
3-month behavior change program delivered through a mobile
phone app to promote AT (TRavelVU Plus app) on
moderate-to-vigorous PA. The results showed that there was a
moderate effect of the intervention on moderate-to-vigorous
PA at 6 months after baseline, which corresponded to around
30% of the weekly recommendation [24]. In this qualitative
study, we examine the acceptance and user experience of the
app used to promote AT in the SCAMPI trial (ie, the TRavelVU
Plus app).

Methods
Study Design and Recruitment
The SCAMPI trial was conducted between September 2017 and
September 2018 in Stockholm County, Sweden (N=254) [23].
Full details on the trial’s design and methods, as well as the
main intervention results, are published elsewhere [23,24].
Briefly, all participants downloaded the TRavelVU app and
used it for baseline and follow-up measurements of their AT.
The TRavelVU app automatically registered participants’ use
of transportation (time, duration, and mode) using GPS
coordinates. In the evening, participants were asked to review
and, if necessary, manually revise travel and locations in the
app (ie, the recordings of travel were semiautomated). Travel
behaviors were presented graphically for daily, weekly, and
monthly AT use. After baseline measurements, participants
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were randomized into either the control (n=127) or intervention
group (n=127). Participants allocated to the intervention group
received the TRavelVU Plus app, which included a behavior
change program grounded in Bandura’s social cognitive theory
and the principles of social ecology [25,26]. The behavior
change program comprised a weekly goal-setting function and
feedback on the weekly goal to inspire additional AT. Messages
also provided encouragement to engage in AT and offered
strategies to do so. Detailed descriptions of the TRavelVU and
the TRavelVU Plus apps are available in the study protocol
[23].
After completing the intervention, participants in the
intervention group were contacted by email and asked to
participate in a semistructured telephone-based interview
regarding their experiences using the app. Participants received
information about the purpose of the interview and were
informed that participation was voluntary. In total, 17
participants agreed to participate, and a telephone interview was
scheduled with each. The 17 participants interviewed were
representative of the intervention group, with the majority of
them being women (13/17, 76%), having a mean age of 51 (SD
11) years, having a university degree (10/17, 59%), and spending
on average 59 (SD 21) minutes per day in moderate-to-vigorous
PA. None of these results were statistically different (P values
ranging from .16 to .89) from the corresponding results for the
entire intervention group (n=127), of which the majority of
participants were women (78/127, 61.4%), with a mean age of
47 (SD 11), a university degree (80/127, 63.0%), and a mean
moderate-to-vigorous PA of 60 (SD 28) minutes per day.
Furthermore, the entire intervention group and the participants
in the interviews lived in similar residential areas (urban) of
Stockholm County. At baseline, there was a wide range in their
use of active transportation, as reported previously [24], and no
difference between the entire group and the participants in this
qualitative study (intervention group: n=127; mean AT 58
min/day, SD 29; qualitative study: n=17; mean AT 55 min/day,
SD 22; P=.68). Informed consent was obtained at the start of
the interview. The study and the consent procedures were
approved by the regional ethical board in Stockholm (January
11, 2017: dnr 2016/2403-31 and March 22, 2018: dnr
2018/615-32).

Data Collection
To explore the study participants´ perceptions of the TRavelVU
Plus app, a semistructured interview guide was developed. This
guide included questions regarding the app’s layout and
function, as well as the feasibility and acceptability of using the
app. We explicitly asked whether participants had experienced
problems with the app and if they had suggestions for
improvements. To maximize the amount and depth of the data
collected in the interview, follow-up questions were posed, such
as “Could you tell me more?” The interviews lasted between
16 and 30 minutes, were audiorecorded, and were transcribed
verbatim. ES, a research assistant, conducted all interviews.

Data Analysis
The interviews were analyzed using an inductive qualitative
content analysis inspired by Graneheim and Lundman [27].
Initially, the transcribed interviews were carefully read several
https://mhealth.jmir.org/2020/8/e19380
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times by A-KL and SR for greater understanding of the material.
The text was then divided into meaning units guided by the aim
of the study. The meaning units were coded close to the original
text. The codes were compared, contrasted, and sorted into
preliminary subcategories and themes. After rereading the
interviews, to verify that no important information had been
omitted, 2 themes containing 2 subcategories were created.
A-KL and SR have extensive experience in qualitative research,
and they were primarily responsible for the analysis; however,
all authors contributed to the final result. The authors have
different backgrounds and areas of expertise, such as
physiotherapy (A-KL, SR), physical activity and public health
nutrition (ES, CA, ML), and clinical nutrition (AE). This variety
of experiences and perspectives increases the likelihood of
providing a more nuanced interpretation of the results [28]. In
accordance with Graneheim and Lundman [27], quotations were
included to strengthen the credibility of the study.

Results
The analysis resulted in 2 themes with 2 subcategories each to
describe participants’ perceptions of using the TRavelVU Plus
app.

Main Motivators: Monitoring and Messages
Monitoring AT and setting weekly goals in the app were
perceived to be the main motivators to use AT, for example, by
choosing transportation options other than a car. A majority of
participants also reported being motivated by the daily messages,
which served as reminders to engage in AT. However, at the
time of the interview, they could not always remember the actual
content of the messages.

Going for Goals
Two of the most appreciated features of the app were the
self-monitoring function and the ability to set a weekly AT goal.
Participants highlighted how goal setting served as a motivator
for behavioral change or for maintaining their current level of
AT. Some participants set goals that they could easily reach
and, therefore, did not become more active than before. In
contrast, others challenged themselves and strived to constantly
improve their behavior. When the set goal became within reach,
it especially triggered some participants to use more AT to
ensure that the goal was achieved. For participants who had not
set challenging enough goals or fell too far behind with no
chance of recovering, the goal-setting function was not perceived
to be motivating. A feedback message was sent to participants
who had not reached their goal by the end of the week. Some
participants reported that this feedback on the set goal was
provided too late and suggested that, instead, messages should
be sent earlier in the week; then the messages would motivate
participants to reach their goal, as it was seen by some
participants as a competition against themselves. In addition,
some participants suggested including a platform for connecting
with other app users, sharing their progress, and maybe even
competing against each other.
The weekly goal setting affected me a lot since it made
me more physically active and gave me a sense of
pride. I made sure to reach my goal, especially if I
JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 8 | e19380 | p. 3
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was very close to achieving it. [Woman, 45 years old,
interview 6]
Receiving feedback and getting graphical statistics on their
transportation mode increased participants’ awareness of their
behavior and inspired several participants to make better
decisions and use AT more often. For example, participants
reported that they checked the map of the route they had walked
during the day and reflected on possible longer or shorter routes.
Additionally, the graphics were used to see whether they could
have saved time or somehow been more physically active. Even
though some reported that the app made them more active,
especially through promoting AT despite poor weather or other
discouraging circumstances, many said that the app had little
or no effect on their PA level. These participants were usually
highly active prior to using the app or affected by external
factors, such as large quantities of snow or slippery roads during
the intervention, long transportation distances that obviate the
use of AT, or practical things, such as dropping children off at
preschool.
I think it is good to become more aware of my modes
of transportation … If I walk about 10,000 steps a
day, then I am satisfied, but if I also see that I take
the car for 5 minutes, 10 times a day, then I realize
that I could have walked even more. It provides more
insights about how you travel during a day. [Woman,
25 years old, interview 3]

Messages: Encouraging or Just a Frustration?
The app posted encouraging messages, to which participants
had varying responses. Some expressed that messages affected
their transportation choices and, therefore, found them useful.
Participants with intentions to change their behavior also viewed
the messages as helpful and effective reminders to engage in
more AT, for example, by getting off the bus earlier and walking
the remaining part of the way to their destination. They found
that the messages prevented them from getting stuck in habits
and forgetting about other alternatives.
In contrast, other participants reported that the messages made
them feel bad for not using AT or not being physically active.
Some participants found the messages to be somewhat annoying,
especially when messages were similar or repeated. Others
appreciated that the messages had a positive tone. Practical
messages, for example, with information on how to take care
of your bicycle, were brought up as helpful. Participants also
said that it was motivating to receive facts on the health-related
aspects of PA. One participant was especially inspired by a
message about sedentary behavior that included information on
the importance of breaking up sedentary portions of the day and
how one could spread PA throughout the day rather than doing
it all at once (eg, in the evening).
One of the most useful things was the messages that
contained inspiration and suggestions on how to
change behavior. Perhaps not the most fun, but the
most useful, because then I realized that I have not
done any active travel today. It made me think,
perhaps I should get off the bus earlier and walk the
rest of the way. [Woman, 61 years old, interview 7]
https://mhealth.jmir.org/2020/8/e19380
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Acceptable but Modifiable
Taken together, the interviews indicated that the app was
generally well accepted by the participants and that it had
encouraged many to use more AT and public transportation.
The participants graded the app overall an average of 3.5 on a
scale from 0 to 5 (range 2.0-4.5). Nevertheless, the participants
also identified several issues and areas for improvement.

Semiautomated Registration: Heaven and Hell
Most participants appreciated the app’s semiautomated
registration of their transportation activity. However, registration
was also the feature with the most reported problems. The app
sometimes erroneously changed the mode of transportation, for
example, when passing by a subway station. Additionally,
transportation would sometimes incorrectly change modes, for
example, from driving to biking, if the velocity suddenly
changed from a relatively high speed to a lower one (eg, due to
traffic). Some participants said it sometimes felt as if the app
was just guessing their mode of transportation. They expressed
that occasionally it would register a route as a straight line
between A and B, which was probably due to the lack of GPS
points in some areas. Resolving these issues by correcting the
route and mode of transportation required a lot of work,
according to the participants. One of the participants did not
appreciate that the app could track your whereabouts and
therefore deleted it as soon as the intervention was over.
Participants expressed different experiences with respect to the
workload required to manually change the registered data in the
app. Some participants expressed it was difficult and
time-consuming, while others found it annoying but manageable.
Some participants reported that having to correct the registration
became boring and that the corrections were, at times, less
accurate. The app’s ability to automatically choose an activity
connected to a certain place was considered both a strength and
a weakness. For example, if the same activity was always
performed at one place, the feature was helpful, but when
visiting a place where several activities could be performed,
this default function required participants to spend more time
on corrections than it would have taken them to register the
activity themselves.
The app gave me some trouble and sometimes it was
difficult to use. It has been random, sometimes it made
correct assumptions and sometimes not. Sometimes
it took 15 minutes to correct registrations and
sometimes it just worked. Sometimes it says that I do
not have a network connection even though I do, and
without it the app does not work. [Man, 63 years old,
interview 2]
I think the app learned how to register my travels
well. You did not need to do everything all over again
every time, except maybe change the travel mode to
bus instead of bike, but that was really easy to do.
[Man, 56 years old, interview 8]

Tailored Transportation
To increase the effectiveness of the app, many participants
suggested that it should be more tailored to the individual to
better address their specific needs and circumstances. Some
JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 8 | e19380 | p. 4
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participants wanted the app to not register travel modes that
they never used or were not able to use (eg, not register a train
ride if that was never an option in the area). One participant
suggested that displaying the most used travel modes and the
most frequently visited places at the top of the list in the app
would make it more user-friendly. Some also suggested hiding
options that were never used (eg, remove motorbike as an option
if the participant did not own one). Another example was more
individually tailored messages. Some participants received
messages about taking the subway even though it was not a
travel option in their area or about riding a bike when they had
no access to one. Some messages included season-specific
information not suitable all year, which was highlighted
specifically by many as relevant to improve. Some expressed
that they wanted to turn off the messages and instead use the
app for an overview of their travels (ie, time use statistics). One
participant requested messages about traffic conditions, for
example, when the subway was not working or a traffic accident
had occurred, or real-time route optimization information, such
as “If you get off the bus now you will reach your destination
sooner.” Other participants requested more startling information
to catch their attention, like how health is affected by a mere
20 minutes of AT.
I would have graded the app higher if it was possible
to adjust it to my preferences. I do not bike, and I
have received a lot of information about cycling, and
I do not take the bus, but the app often suggested that
I travelled by bus when it registered my travels. [Man,
47 years old, interview 1]
Some participants stated that they might have used the app more
frequently if the statistics displayed were more appealing to
them and if the app were more interactive. For example, many
expressed that the app would have been more informative if it
included measurement of total PA, since much of their activity
never got included in the statistics, and some participants wanted
to see their calorie expenditure as well. Participants also
suggested connecting the TRavelVU Plus app to other apps,
like Runkeeper (Asics Corp) or Moves (Facebook Inc), to
summarize the amount of total PA. Some indicated that the app
would benefit from a different start screen (eg, one that displays
how much of a participant’s goal remains). Some participants
had trouble finding the feature used to set weekly goals if they
did not do it shortly after receiving the descriptive message with
a link to the goal-setting function. Along the same lines, some
participants found only being able to set a goal for the upcoming
week on Sundays and no later to be limiting. Moreover, several
participants reported wishing that they had set more goals than
they actually did and suggested incorporating a function that
forced you to choose whether you wanted to set a goal or not
for that week, which thereby served as a reminder to set a goal,
ideally in a timely fashion.
I would have liked an app that includes a wide variety
of health measurements. Now there are apps for
movement and apps for eating, but if you got them all
in one app I would use it a lot more. If the app
included other health components, I could have set
goals that were more attractive to me. [Woman, 25
years old, interview 3]
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Discussion
This study explored healthy adults’ perceptions of using a
smartphone app developed to promote the use of AT as a means
to increase daily PA.

Principal Findings
Overall, results showed that the app was perceived as acceptable
by study participants and was able to motivate them to choose
active rather than motorized forms of transportation. Similar to
the results published by Peng et al [20], the participants
appreciated the semiautomated collection of AT data. However,
as this function sometimes failed, participants had to make
corrections in the app, and this was perceived as unnecessarily
time-consuming and caused undue frustration. In this context,
it is relevant to note that Dennison et al [19] found that
self-monitoring, goal setting, and receiving feedback were
important features, as long as the input effort required was not
perceived as too burdensome. The participants in that study
reported that automated, accurate, and detailed data registration
programs were still highly needed. Indeed, a high-detail feature
for the automatic recognition of AT was included in this study.
However, our results indicated that some refinement is required
to improve the accuracy level, which is an important topic for
future research.
Understanding the mechanisms underlying health behavior
changes inspired by a mobile app is relevant to connecting to
the theories that the intervention is grounded in and the behavior
change techniques included. Hoj et al [29] describe an
association between self-reported app engagement and impact
on the theory-based mechanism of behavior change. Our results
indicate that self-monitoring their transportation mode increased
participants’ awareness of their behavior. This is consistent with
the transtheoretical model, which describes health behavior
change as occurring through multiple stages, of which awareness
is the first stage [30]. Self-monitoring is also one of 3 steps in
the behavior change process, according to Bandura’s social
cognitive theory [31]. This is important, as the quantitative
outcome of this project showed an increase in
moderate-to-vigorous PA at the 6-month follow-up [24]. By
creating awareness, the app might have initiated a process of
behavior change that was first seen after 6 months.
According to the participants, the most motivating features of
the app were goal setting and self-monitoring, which correspond
to the second step, judgment, in Bandura’s [31] theory. Goal
setting and self-monitoring are valuable in supporting and
sustaining health behavior changes using mobile app
interventions [19,20]. Our study adds to the evidence of the
importance of putting extra effort into reaching a goal; however,
some participants also reported losing motivation if they
perceived the goal to be unreachable or easily achievable without
changing their behavior. This is comparable to the results from
a recent meta-analysis that concluded that goal setting robustly
affects behavioral changes when the goal is specific and
challenging enough [32]. The authors [32] also emphasized that
goal setting is favored at the group level, where it is set and
monitored publicly (preferably by another person). Along this
line of thought, the participants in our study suggested that the
JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 8 | e19380 | p. 5
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app should allow and encourage connections between its users,
a feature that could promote behavior change, as someone else
is also monitoring the progress. Thus, in summary, the
goal-setting and self-monitoring features should be kept in future
versions of the TRavelVU Plus app. In addition, a feature that
allows participants the option to share their goals and
achievements with other participants could be added.
The SCAMPI study aimed to promote AT among healthy adults
to increase their PA. However, participants reported that they
might have used the app more frequently if it had included
statistics concerning their general health or all their types of PA
(including physical exercise). This could be important to
consider when designing behavior change interventions with a
focus on AT. Goal setting is important when changing behavior,
and the goals must correspond to participants’ expectations [32].
Otherwise, it might affect both the use and the perception of
the app. Thus, for future versions of the TRavelVU app, as well
as for other similar tools, the ability to monitor other types of
PA (eg, gym classes, running) should be considered as an
additional feature.
In the present study, participants who intended to increase their
PA perceived messages as motivating, as they reminded them
to use more AT. This is in line with Prestwich et al [33], who
described increased PA in participants who intended to change
their behavior and received motivating text messages compared
with a control group that did not receive reminders or did not
have any intention of changing their behavior. Also, McDermott
et al [34] found that combining self-monitoring with other
behavior change techniques, such as information, more
effectively promotes PA and healthy eating than interventions
based on self-monitoring alone. Self-monitoring and reminders
are valued features and possibly explain the results in Karppinen
et al’s [35] study on healthy habit formation. The participants
in our study called for more tailored information in the messages
promoting AT, as unnecessary information only irritated them.
This is similar to the results published by Peng et al [20], which
concluded that participants requested more personalized
information. In addition, Peng et al [20] noted that the inclusion
of tailored information and increased personalization can
encroach on privacy protection issues and feel invasive to some
users. This was also observed in our study, as one participant
expressed concerns about the app collecting information on his
travel habits and uninstalled the app as soon as the intervention
was over, while others explicitly recommended including more
personalized information. Maintaining the delicate balance
between personalization and anonymity is a challenge facing
the entire field of mHealth. With increasing numbers of
commercially available apps for PA entering the market, users
are required to share more personal and contextual data (eg,
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geolocation), which makes the balance between personalization
and anonymity problematic. More research is required to
understand how best to manage this balance.

Strengths and Limitations
Qualitative evaluations of novel intervention methods are
critical, as user experience and acceptance are key in ensuring
widespread adoption and implementation and in guiding the
design of future interventions. Here we present a qualitative
evaluation of the SCAMPI trial that further explains and
complements the quantitative main findings of the study [24].
Given that participation in this follow-up study was voluntary,
it is possible that the participants willing to be interviewed had
a more positive attitude toward the project and the app than
those who were unwilling to participate further by being
interviewed. Therefore, we asked them to highlight problems
and identify areas for improvement in the app, which allowed
us to paint a more nuanced picture of their perceptions. As
reported in our main outcome paper [24], a major strength of
the SCAMPI trial was that participants were invited from a
random sample drawn by Statistics Sweden. Nevertheless, as
is common in research, participants in the entire intervention
group (n=127) and participants in this qualitative evaluation
(n=17) had higher educational attainment (10/17, 59% had a
university degree) than the nonresponders. Moreover,
participants were already active prior to joining the study,
spending on average 59 (SD 21) minutes per day in
moderate-to-vigorous PA; this level of interest in PA may have
affected the result of this study. For instance, it is possible that
individuals already engaging in PA may also be users of activity
apps. Thus, future studies should also include populations that
are more sedentary. Finally, this study was limited by having
only 17 out of the 127 original participants participate in the
interviews. However, we ensured that this subpopulation was
representative of the original group and found that a sample of
this size was sufficient to generate interviews that contained a
rich, broad variety of experiences.

Conclusions
This article contributes novel information about healthy adults’
experiences using an app that promotes AT as a means toward
increased PA. The results showed that the app was acceptable
and that participants who were ready to make a behavior change
were motivated by self-monitoring, goal setting, and receiving
reminder messages to use AT. In addition, all participants
reported that the app increased their awareness of their travel
habits, which is the initial step required for behavior change to
occur. Taken together, our results showed that the app’s features
were appreciated by its users, who also identified modifications
that would improve the usability of future versions of the app.

Acknowledgments
The authors would like to thank the individuals who participated in the interviews. They would also like to acknowledge Emeli
Adell and Leif Linse of Trivector AB for providing the technical platform and support for the app used in this study.
The study was funded by a Forte grant (No. 2016-00138) and the Karolinska Institute (Grant No. 2018-01730).

https://mhealth.jmir.org/2020/8/e19380

XSL• FO
RenderX

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 8 | e19380 | p. 6
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Lindqvist et al

Authors' Contributions
ML and AE developed and designed the methodology with contribution from RM. ML is the principal investigator for the SCAMPI
trial and acquired the funding for the trial, including this qualitative study. CA and ES recruited participants. ES performed the
interviews. A-KL and SR conducted the qualitative content analysis and wrote the original draft of the manuscript. ML, ES, AE,
CA, and RM gave feedback on the analysis and reviewed and edited the manuscript. All authors approved the final version of
the manuscript as submitted.

Conflicts of Interest
None declared.

References
1.

2.
3.

4.

5.

6.
7.
8.

9.

10.

11.

12.

13.

14.

15.

16.

Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U, et al. Global physical activity levels: surveillance
progress, pitfalls, and prospects. Lancet 2012 Jul 21;380(9838):247-257. [doi: 10.1016/S0140-6736(12)60646-1] [Medline:
22818937]
World Health Organization. Global recommendations on physical activity for health. Geneva, Switzerland: World Health
Organization; 2010. URL: http://apps.who.int/iris/bitstream/10665/44399/1/9789241599979_eng.pdf [accessed 2020-07-07]
World Health Organization. Global action plan for the prevention and control of noncommunicable diseases 2013-2020.
Geneva, Switzerland: World Health Organization; 2020. URL: https://apps.who.int/iris/handle/10665/94384 [accessed
2020-07-07]
Heath GW, Parra DC, Sarmiento OL, Andersen LB, Owen N, Goenka S, et al. Evidence-based intervention in physical
activity: lessons from around the world. Lancet 2012 Jul 21;380(9838):272-281. [doi: 10.1016/S0140-6736(12)60816-2]
[Medline: 22818939]
Ekblom-Bak E, Ekblom Ö, Andersson G, Wallin P, Söderling J, Hemmingsson E, et al. Decline in cardiorespiratory fitness
in the Swedish working force between 1995 and 2017. Scand J Med Sci Sports 2019 Feb;29(2):232-239. [doi:
10.1111/sms.13328] [Medline: 30351472]
Götschi T, Garrard J, Giles-Corti B. Cycling as a Part of Daily Life: A Review of Health Perspectives. Transport Reviews
2015 Jun 30;36(1):45-71 [FREE Full text] [doi: 10.1080/01441647.2015.1057877]
Glazener A, Khreis H. Transforming Our Cities: Best Practices Towards Clean Air and Active Transportation. Curr Environ
Health Rep 2019 Mar;6(1):22-37. [doi: 10.1007/s40572-019-0228-1] [Medline: 30701411]
Wen CP, Wai JPM, Tsai MK, Yang YC, Cheng TYD, Lee M, et al. Minimum amount of physical activity for reduced
mortality and extended life expectancy: a prospective cohort study. Lancet 2011 Oct 01;378(9798):1244-1253. [doi:
10.1016/S0140-6736(11)60749-6] [Medline: 21846575]
Costa S, Ogilvie D, Dalton A, Westgate K, Brage S, Panter J. Quantifying the physical activity energy expenditure of
commuters using a combination of global positioning system and combined heart rate and movement sensors. Prev Med
2015 Dec;81:339-344 [FREE Full text] [doi: 10.1016/j.ypmed.2015.09.022] [Medline: 26441297]
Mueller N, Rojas-Rueda D, Cole-Hunter T, de Nazelle A, Dons E, Gerike R, et al. Health impact assessment of active
transportation: A systematic review. Prev Med 2015 Jul;76:103-114. [doi: 10.1016/j.ypmed.2015.04.010] [Medline:
25900805]
Dinu M, Pagliai G, Macchi C, Sofi F. Active Commuting and Multiple Health Outcomes: A Systematic Review and
Meta-Analysis. Sports Med 2019 Mar;49(3):437-452 [FREE Full text] [doi: 10.1007/s40279-018-1023-0] [Medline:
30446905]
Celis-Morales CA, Lyall DM, Welsh P, Anderson J, Steell L, Guo Y, et al. Association between active commuting and
incident cardiovascular disease, cancer, and mortality: prospective cohort study. BMJ 2017 Apr 19;357:j1456 [FREE Full
text] [doi: 10.1136/bmj.j1456] [Medline: 28424154]
Buliung R, Faulkner G, Beesley T, Kennedy J. School travel planning: mobilizing school and community resources to
encourage active school transportation. J Sch Health 2011 Nov;81(11):704-712 [FREE Full text] [doi:
10.1111/j.1746-1561.2011.00647.x] [Medline: 21972991]
Johansson C, Lövenheim B, Schantz P, Wahlgren L, Almström P, Markstedt A, et al. Impacts on air pollution and health
by changing commuting from car to bicycle. Sci Total Environ 2017 Apr 15;584-585:55-63 [FREE Full text] [doi:
10.1016/j.scitotenv.2017.01.145] [Medline: 28135613]
Pratt M, Sarmiento OL, Montes F, Ogilvie D, Marcus BH, Perez LG, et al. The implications of megatrends in information
and communication technology and transportation for changes in global physical activity. Lancet 2012 Jul
21;380(9838):282-293. [doi: 10.1016/S0140-6736(12)60736-3] [Medline: 22818940]
Tate EB, Spruijt-Metz D, O'Reilly G, Jordan-Marsh M, Gotsis M, Pentz MA, et al. mHealth approaches to child obesity
prevention: successes, unique challenges, and next directions. Transl Behav Med 2013 Dec;3(4):406-415 [FREE Full text]
[doi: 10.1007/s13142-013-0222-3] [Medline: 24294329]

https://mhealth.jmir.org/2020/8/e19380

XSL• FO
RenderX

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 8 | e19380 | p. 7
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
17.

18.

19.

20.
21.

22.

23.

24.

25.
26.

27.
28.
29.

30.
31.
32.
33.
34.

35.

Lindqvist et al

Flores MG, Granado-Font E, Ferré-Grau C, Montaña-Carreras X. Mobile Phone Apps to Promote Weight Loss and Increase
Physical Activity: A Systematic Review and Meta-Analysis. J Med Internet Res 2015;17(11):e253 [FREE Full text] [doi:
10.2196/jmir.4836] [Medline: 26554314]
Schippers M, Adam PCG, Smolenski DJ, Wong HTH, de Wit JBF. A meta-analysis of overall effects of weight loss
interventions delivered via mobile phones and effect size differences according to delivery mode, personal contact, and
intervention intensity and duration. Obes Rev 2017 Apr;18(4):450-459. [doi: 10.1111/obr.12492] [Medline: 28187246]
Dennison L, Morrison L, Conway G, Yardley L. Opportunities and challenges for smartphone applications in supporting
health behavior change: qualitative study. J Med Internet Res 2013 Apr 18;15(4):e86 [FREE Full text] [doi:
10.2196/jmir.2583] [Medline: 23598614]
Peng W, Kanthawala S, Yuan S, Hussain SA. A qualitative study of user perceptions of mobile health apps. BMC Public
Health 2016 Nov 14;16(1):1158 [FREE Full text] [doi: 10.1186/s12889-016-3808-0] [Medline: 27842533]
Grindrod KA, Li M, Gates A. Evaluating user perceptions of mobile medication management applications with older adults:
a usability study. JMIR Mhealth Uhealth 2014 Mar 14;2(1):e11 [FREE Full text] [doi: 10.2196/mhealth.3048] [Medline:
25099993]
Torbjørnsen A, Ribu L, Rønnevig M, Grøttland A, Helseth S. Users' acceptability of a mobile application for persons with
type 2 diabetes: a qualitative study. BMC Health Serv Res 2019 Sep 06;19(1):641 [FREE Full text] [doi:
10.1186/s12913-019-4486-2] [Medline: 31492176]
Ek A, Alexandrou C, Delisle Nyström C, Direito A, Eriksson U, Hammar U, et al. The Smart City Active Mobile Phone
Intervention (SCAMPI) study to promote physical activity through active transportation in healthy adults: a study protocol
for a randomised controlled trial. BMC Public Health 2018 Jul 16;18(1):880 [FREE Full text] [doi:
10.1186/s12889-018-5658-4] [Medline: 30012116]
Ek A, Alexandrou C, Söderström E, Bergman P, Delisle Nyström C, Direito A, et al. Effectiveness of a 3-Month Mobile
Phone-Based Behavior Change Program on Active Transportation and Physical Activity in Adults: Randomized Controlled
Trial. JMIR Mhealth Uhealth 2020 Jun 08;8(6):e18531 [FREE Full text] [doi: 10.2196/18531] [Medline: 32510462]
Bandura A. Human agency in social cognitive theory. Am Psychol 1989 Sep;44(9):1175-1184. [doi:
10.1037/0003-066x.44.9.1175] [Medline: 2782727]
Sallis JF, Cervero RB, Ascher W, Henderson KA, Kraft MK, Kerr J. An ecological approach to creating active living
communities. Annu Rev Public Health 2006;27:297-322. [doi: 10.1146/annurev.publhealth.27.021405.102100] [Medline:
16533119]
Graneheim UH, Lundman B. Qualitative content analysis in nursing research: concepts, procedures and measures to achieve
trustworthiness. Nurse Educ Today 2004 Feb;24(2):105-112. [doi: 10.1016/j.nedt.2003.10.001] [Medline: 14769454]
Graneheim UH, Lindgren B, Lundman B. Methodological challenges in qualitative content analysis: A discussion paper.
Nurse Educ Today 2017 Sep;56:29-34. [doi: 10.1016/j.nedt.2017.06.002] [Medline: 28651100]
Hoj TH, Covey EL, Jones AC, Haines AC, Hall PC, Crookston BT, et al. How Do Apps Work? An Analysis of Physical
Activity App Users' Perceptions of Behavior Change Mechanisms. JMIR Mhealth Uhealth 2017 Aug 03;5(8):e114 [FREE
Full text] [doi: 10.2196/mhealth.7206] [Medline: 28778846]
Prochaska J, Velicer W. The transtheoretical model of health behavior change. Am J Health Promot 1997;12(1):38-48.
[doi: 10.4278/0890-1171-12.1.38] [Medline: 10170434]
Bandura A. Social cognitive theory of self-regulation. Organizational Behavior and Human Decision Processes 1991
Dec;50(2):248-287 [FREE Full text] [doi: 10.1016/0749-5978(91)90022-L]
Epton T, Currie S, Armitage CJ. Unique effects of setting goals on behavior change: Systematic review and meta-analysis.
J Consult Clin Psychol 2017 Dec;85(12):1182-1198. [doi: 10.1037/ccp0000260] [Medline: 29189034]
Prestwich A, Perugini M, Hurling R. Can the effects of implementation intentions on exercise be enhanced using text
messages? Psychol Health 2009 Jul;24(6):677-687. [doi: 10.1080/08870440802040715] [Medline: 20205020]
McDermott MS, Oliver M, Iverson D, Sharma R. Effective techniques for changing physical activity and healthy eating
intentions and behaviour: A systematic review and meta-analysis. Br J Health Psychol 2016 Nov;21(4):827-841. [doi:
10.1111/bjhp.12199] [Medline: 27193530]
Karppinen P, Oinas-Kukkonen H, Alahäivälä T, Jokelainen T, Teeriniemi A, Salonurmi T, et al. Opportunities and challenges
of behavior change support systems for enhancing habit formation: A qualitative study. J Biomed Inform 2018 Aug;84:82-92
[FREE Full text] [doi: 10.1016/j.jbi.2018.06.012] [Medline: 29936091]

Abbreviations
AT: active transportation
mHealth: mobile health
PA: physical activity
SCAMPI: Smart City Active Mobile Phone Intervention

https://mhealth.jmir.org/2020/8/e19380

XSL• FO
RenderX

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 8 | e19380 | p. 8
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Lindqvist et al

Edited by G Eysenbach; submitted 28.04.20; peer-reviewed by E Lyons, S Kahlmeier, L Grepo, HY Huang; comments to author
20.05.20; revised version received 08.06.20; accepted 21.06.20; published 05.08.20
Please cite as:
Lindqvist AK, Rutberg S, Söderström E, Ek A, Alexandrou C, Maddison R, Löf M
User Perception of a Smartphone App to Promote Physical Activity Through Active Transportation: Inductive Qualitative Content
Analysis Within the Smart City Active Mobile Phone Intervention (SCAMPI) Study
JMIR Mhealth Uhealth 2020;8(8):e19380
URL: https://mhealth.jmir.org/2020/8/e19380
doi: 10.2196/19380
PMID: 32755889

©Anna-Karin Lindqvist, Stina Rutberg, Emmie Söderström, Anna Ek, Christina Alexandrou, Ralph Maddison, Marie Löf.
Originally published in JMIR mHealth and uHealth (http://mhealth.jmir.org), 05.08.2020. 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.

https://mhealth.jmir.org/2020/8/e19380

XSL• FO
RenderX

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 8 | e19380 | p. 9
(page number not for citation purposes)

