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Abstract
Background: Hundreds of apps are available to support people in their quest to quit smoking. It has been hypothesized that
selecting an app from a sizable volume without any aid can be overwhelming and difficult. However, little is known about how
people choose apps for smoking cessation and what exactly people want to know about an app before choosing to install it.
Understanding the decision-making process may ultimately be helpful in creating tools to help people meaningfully select apps.
Objective: The aim of this study is to obtain insights into the process of searching and selecting mobile apps for smoking
cessation and map the range of actions and the accompanying reasons during the search, focusing on the information needs and
experiences of those who aim to find an app.
Methods: Contextual inquiries were conducted with 10 Dutch adults wanting to quit smoking by using an app. During the
inquiries, we observed people as they chose an app. In addition, 2 weeks later, there was a short semistructured follow-up interview
over the phone. Through convenience and purposive sampling, we included participants differing in gender, age, and educational
level. We used thematic analysis to analyze the transcribed interviews and leveraged a combination of video and audio recordings
to understand what is involved in searching and selecting apps for smoking cessation.
Results: The process of finding smoking cessation apps is comprehensive: participants explored, evaluated, and searched for
information; imagined using functions; compared apps; assessed the trustworthiness of apps and information; and made several
decisions while navigating the internet and app stores. During the search, the participants gained knowledge of apps and developed
clearer ideas about their wishes and requirements. Confidence and trust in these apps to help quitting remained quite low or even
decreased. Although the process was predominantly a positive experience, the whole process took time and energy and caused
negative emotions such as frustration and disappointment for some participants. In addition, without the participants realizing it,
errors in information processing occurred, which affected the choices they made. All participants chose an app with the explicit
intention of using it. After 2 weeks, of the 10 participants, 6 had used the app, of whom only 1 extensively.
Conclusions: Finding an app in the current app stores that contains functions and features expected to help in quitting smoking
takes considerable time and energy, can be a negative experience, and is prone to errors in information processing that affect
decision-making. Therefore, we advise the further development of decision aids, such as advanced filters, recommender systems
and curated health app portals, and make a number of concrete recommendations for the design of such systems.
(JMIR Hum Factors 2022;9(2):e32628) doi: 10.2196/32628
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Introduction
Background
It is well-established that the toxins in tobacco cause a range of
diseases and disorders, often leading to death [1]. The World
Health Organization estimates that tobacco kills up to half of
its users, which adds up to >8 million people each year [2]. In
addition to its major impact on mortality worldwide, tobacco
use also results in a great number of morbidities [1]. Smokers
die younger, age more quickly, and develop diseases of
nonsmokers at a much younger age [3], decreasing the quality
of life earlier in life.
Smoking cessation yields specific benefits of reducing fatal and
nonfatal vascular, respiratory, and neoplastic (cancer) diseases
[4]. Quitting cuts the risk of developing smoking-related
diseases, such as lung cancer, by half [5] and increases life
expectancy. Regardless of age, quitting smoking is always
advantageous to one’s health. Smokers who successfully quit
smoking before the age of 40 years avoid nearly all the increased
mortality risks of continued smoking [4]. After the age of
approximately 40 years, every year of smoking prevention saves
an average of 3 months of healthy life [6]. Even stopping at the
age of 60 years will gain a person 3 years of life expectancy
[7].
Mobile apps, which are small software applications that run on
mobile appliances, such as smartphones and tablets, are
generally regarded as useful tools that aid people in their
attempts to quit smoking for several reasons. For example, apps
can provide highly individualized and intensive interventions
[1,8-11]. Furthermore, apps have the ability to reach large
audiences, which makes them cost-effective for both users and
suppliers [1,8-11]. Moreover, apps can allow users to tailor
interventions according to their personal needs [8]. Finally, apps
can reach audiences who might not otherwise seek support [11],
in part as apps allow for anonymity [12].
In addition, the persuasive technology literature shows that apps
have certain characteristics that make them potentially suitable
for supporting behavior change [12,13]. For instance, they can
tirelessly continue to try to persuade users without getting
annoyed or impatient. They are accessible at any time from any
place and consequently able to support people in their behavior
change even at night or in the privacy of their homes [1,8-10,12].
Furthermore, people sometimes view their smartphones as
digital companions and effortlessly entrust personal information
to them [14], thereby facilitating the aiding function of the
technology. Finally, apps can present data and graphics, rich
audio and video, animations, simulations, or hyperlinked
content, enabling users to choose the modality of their
preference [12], which could be beneficial for behavior change
[15].
Apps for smoking cessation have their own individual
characteristics and may vary in terms of usefulness and ease of
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use [16,17]; user interface design components, such as
navigation, interaction, and appearance [18]; and technical
quality [19]. In addition, apps for smoking cessation differ in
their approach with regard to the content and its delivery. Hence,
there is a fair amount of variation in the main functions of apps
[20] and the degree to which apps adhere to clinical guidelines
[21] and contain tailoring features [22] or behavior change
techniques [16].

Challenges in Searching and Selecting Health Apps
As iOS and Android together account for >99% of the market
share in mobile operating systems [23], the Google Play Store
and the Apple App Store are, by far, the largest app marketplaces
in the field. The total number of apps offered by both these
stores is enormous: the Google Play Store offers >3 million
apps for potential users, and the Apple App Store has
approximately 1.8 million available apps [24]. Although the
exact number of available smoking cessation apps is unknown,
a person who searches for an app in the Google Play Store, for
example, receives the maximum number of search results—250
apps.
Both the Google Play Store and the Apple App Store offer a
variety of information cues for each app, such as title, price,
rating (stars), ranking (the order in which search results appear
in a list), reviews, descriptions, categories, permissions, and the
number of installations (only in the Google Play Store). In
general, app developers create most of the provided information
cues (ie, logo, title, and screenshots). However, the ratings are
created by users. In addition, a special type of information in
the search results list is the ranking of results. Ranking refers
to the order in which the app store presents search results. App
store algorithms determine this order, and the exact underlying
factors are unclear. However, research suggests that ranking is
a reflection of app success, which is, in turn, determined by
factors such as the number of languages supported, package
size, app release date [25], free app offers, high volume, high
user review scores, and continuous quality updates [26].
Although the provided information cues may be informative,
tools to guide users through the massive number of results seem
to be lacking [27]. At this moment, the visitor cannot use
advanced search, filtering, or sorting options in either store. The
immense supply of health apps, combined with the lack of tools
for refined searching, creates a situation where choosing an app
based on anything other than popularity could be considered a
challenge.

Related Research
Quantitative studies on uptake, which is the act of downloading
and installing smartphone apps in general, have shown that apps
with a low price, high ranking, many reviews, and high ratings
have the most installations [28] and that high ratings associate
more strongly with downloads if customers show a degree of
unanimity in their ratings [29]. This implies that these are
important information cues for people when choosing apps in
general. Diverse qualitative studies have confirmed these
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findings. In these studies, participants indicated that they relied
the heaviest on ratings, reviews, screenshots, and ranking when
choosing various kinds of apps, including apps for smoking
cessation [30-32]. Low price or the ability to try an app free of
charge are important [32,33], as are the recommendations of
others [33,34], preferably given by trusted sources [32].
Specifically, for smoking cessation apps, a few studies have
shed light on what people consider important, desirable, or
attractive features of smoking cessation apps and which
functions people believe to increase engagement. Examples
include ease of use, receiving feedback, goal setting, social
sharing, competition, and reminders [31,33].
Owing to a recent think-aloud study [35], we now know more
about potential users’ views on factors such as capability,
opportunity, and motivation influencing the uptake of health
apps. In this study, Szinay et al [35] found that participants
considered searches for health and well-being apps to be
difficult, with some calling it a minefield. Furthermore, it was
shown that during the search, people pay attention to the look
and design, costs, and perceived utility of apps, among others,
but primarily to the opinions of others.
These studies provide clear insights into what people generally
consider important about apps and which information cues
people use before downloading and installing an app.
Nevertheless, to the best of our knowledge, it is still unknown
how all these insights come together in the process of searching
for and selecting health apps in general and apps for smoking
cessation in particular. As we know little about the process, we
can presently only make assumptions about what the
combination of the large supply and lack of tools means for
people who want to choose health apps.

Objective
The current gap in the body of knowledge on what people do,
experience, and need during the search for mobile apps for
smoking cessation creates a need to better understand the process
of selecting apps. Understanding the diverse information needs
and decision-making processes may ultimately be helpful in
creating tools to help people meaningfully select apps. What
do people do and experience when searching for an app for
smoking cessation? Which information is important to people
when choosing an app? How do people use the available
information cues in app stores (such as the Google Play Store
and the Apple App Store) to obtain the desired information?
This study addresses these questions by means of contextual
interviews during which people choose an app for smoking
cessation. This qualitative approach gives us the opportunity to
elicit in situ detailed information to create a rich image based
on actual behavior and people’s spoken thoughts while in action.

Methods
Study Design
Contextual inquiry is a technique for gathering field data by
conducting field interviews with users and studying a task while
it is performed in the everyday context. Directly observing the
performance of the task enables the revelation of habitual and
unconscious practices and is easier for participants as they do
https://humanfactors.jmir.org/2022/2/e32628
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not have to articulate their practices [36,37]. A typical contextual
interview, similar to a regular interview, begins with an
introduction and some general questions about the participant’s
situation and then moves on to observation of, and discussion
about, the task under study. The researcher not only observes
the participant’s actions but also pays attention to verbal clues
and body language [37]. The distinctive characteristics of a
contextual inquiry are the principles of apprenticeship and
partnership. In a contextual inquiry, the researcher explicitly
assumes the role of apprentice and recognizes the respondent
as an expert in her or his task. Taking on this role creates a
mindset that is focused on curiosity, inquiry, and learning [36].
This mindset is related to working in partnership, which
facilitates true collaboration between the interviewer and the
respondent to understand the task and motivation of the
respondent [36]. This means that the researcher shares thoughts
and confusion with the participant on the spot, thus inviting the
participant to work together to understand what is happening
and why.
Although contextual inquiry originates from and is typically
used in contextual design projects [38-40], the method can also
be applied to eHealth research [41] on, for instance, mental
health [42], healthy eating [43], and persuasive technologies
that facilitate healthy lifestyles [44].

Sampling of Participants
We recruited people who wanted to quit smoking, were
interested in using an app to do so, and did not currently have
or use such an app. Having used a smoking cessation app in the
past was not a reason for exclusion. Additional inclusion criteria
were (1) owning a mobile device, (2) knowing how to download
apps, and (3) being fluent in Dutch.
We recruited participants through posters and social media and
by approaching people (who were smoking cigarettes) on the
streets in diverse locations in the Netherlands. In addition, we
recruited participants through email within our own network.
Finally, we used the snowball sampling technique by asking
participants at the end of the interview whether they knew
someone who might also be interested in participating. To reach
our goal of understanding the diverse ways in which people
search for smoking cessation apps, we purposively aimed to
create variations in age, educational level, and gender.
We created a simple webpage (Qualtrics) in which those
interested could leave an email address. Every channel of
recruitment contained a link to this webpage. We acquired 20
leads for potential participants whom we sent an information
letter. We contacted every lead after a few days to check for
interest in participating in the study. Of these 20 individuals, 5
(25%) no longer reacted to our messages, and 5 (25%) had
decided not to participate. The reasons stated were not wanting
to quit smoking or not wanting to use an app to quit after all,
no interest in participating, or practical reasons. Of the 20
individuals, 10 (50%) participated in the study. During analyses
of the data, we found that we had reached saturation and,
therefore, decided not to recruit additional participants (see the
Strengths and Limitations section).
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Procedure and Data Collection
Some weeks before each interview, we sent participants an
information letter, informed them about the use of audio and
video recordings, and scheduled an appointment for the
interview.

Contextual Inquiry (Interview)
Interviews were conducted face to face (one on one) at a location
chosen by the participant. Of the 10 participants, we interviewed
5 (50%) in their homes, 3 (30%) at the university, and 2 (20%)
at their workplaces. No one else was present besides the
participant and researcher, except for in 1 interview. Researcher
SP conducted the interview, and researcher YH, who conducted
the other 9 interviews, was present as an observer. Interviews
were recorded using a digital voice recorder. During the search
for an app, the screens of the participants’ appliances were
shared with the researcher’s laptop (using Mobizen). The footage
was recorded using the Microsoft PowerPoint function Insert
Screen Recording. This captured both footage and sound. The
researcher also took notes during the interviews to mainly
facilitate revisiting certain remarks and provide a recap at the
end of the interview. An interview guide was used to maintain
consistency between and direction during the interviews.
Every session started with an introduction explaining the
purpose of the study, talking about expectations, asking
permission for recording, and answering participants’ questions.
Participants subsequently provided informed consent on paper.
The introduction was followed by a semistructured interview
in which we collected data on age, educational level, and
smoking behavior of the participants by asking them. We also
talked about prior experiences with eHealth apps, especially for
smoking cessation, and about prior experiences with quitting
attempts. To get a feel for the motivation of each participant to
quit smoking, we used motivation rulers for smoking cessation
[45]. On a scale of 0 to 10, we asked participants to indicate the
extent to which they considered quitting important, how ready
they felt to quit, and how confident they were about quitting.
Importance, readiness, and confidence have been associated
with smoking behavior change and higher scores, especially on
confidence, indicating a greater likelihood of attempting to quit
[45].
Subsequently, in the contextual interview, we collected data on
the process of searching and selecting apps for smoking
cessation. We instructed people to search for an app in the way
they normally would if we were not present and gave no further
instructions on where to start or how to go about the task. We
told participants that the task would be completed as soon as
one found an app that they considered good, adding that deciding
there were no good apps and downloading nothing was also a
valid option. We asked the participants to tell us aloud what
they were doing, thinking, and feeling. We also asked questions
about the task during the search, such as “what is your feeling,
when you look at this app?” or “why did you go back to the
search results?” (Multimedia Appendix 1 [36,45,46]).
After the participants made their final choice for an app, we
jointly created a summary of the entire search process. Doing
this together with the participant served as a means of checking
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our interpretations. By sharing our interpretations and being
honest about interpersonal cues, we aimed to create a valid
understanding [47]. In addition, questions we did not ask during
the search to not interrupt the participant could be asked here.
Before closing off, we informed the participants about the
follow-up procedure and planned the date for a follow-up phone
interview.
The length of the full sessions (from introduction to completion)
varied from 50 minutes to 2 hours and 40 minutes, with an
average of 1.5 hours (SD 34 minutes). The duration of the actual
searches ranged from 17 minutes to 1 hour and 40 minutes
(average 46, SD 26 minutes). It is important to note that this
does not necessarily reflect pure search time, as, during the
search, participants frequently explained their choices and
voiced their ideas and thoughts. Therefore, search time is more
related to the verbosity of the participant rather than to, for
example, the number of apps that were reviewed.

Follow-up Phone Interviews
After 2 weeks from the contextual inquiry, we called the
participants over the phone for a final, short semistructured
interview. The researcher called the participant at the
agreed-upon time. Before starting the interview, we once again
asked permission to record the conversation. To do this, we
used a digital voice recorder and an Olympus Telephone Pick-up
Microphone. Again, we used an interview guide for the topics
we wanted to address. Telephone interviews lasted between 10
and 34 (average 19, SD 9) minutes.
In the follow-up interviews, we collected data on the realization
of expectations about the chosen app. Some topics we touched
upon were as follows: did the participant use the app, and did
the app meet the expectations of the participant, given what the
participant had learned about the app during the search? In
addition, we asked participants whether they had quit smoking
(for topics, see Multimedia Appendix 2). Finally, we used the
follow-up interview as an opportunity to come back to things
participants had said or done during the contextual inquiry,
which needed further clarification.
Afterward, all participants received a €15 (US $16.35) gift
voucher via mail as a token of gratitude for their participation.

Data Analysis
Audio recordings of the interviews and the phone interviews
were transcribed verbatim using the f4 transcription software.
We used Microsoft PowerPoint to create the so-called process
charts in which we combined corresponding screenshots and
participant quotes. These visualizations enabled us to link
images on the participants’ screens to what people said at that
moment (Multimedia Appendix 3). A particular strength of
these visualizations was the possibility of seeing that sometimes
participants misread or misinterpreted information on their
screens. Quantifiable information, such as the number of apps
that participants looked at and the scores on the motivation
rulers for smoking cessation, was transferred to Microsoft Excel
sheets. From there, we translated some data into categories. For
instance, we converted information about the number of
cigarettes smoked per day into three categories: light smokers
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(does not smoke daily), moderate smokers (<20 cigarettes/day),
and heavy smokers (≥20 cigarettes/day) [48].

Hendriks et al
Thematic analysis [49] was used to analyze the transcripts
(Textbox 1) and was supported by the use of qualitative data
analysis software (Atlas.ti 8 [ATLAS.ti Scientific Software
Development GmbH]) and process charts.

Textbox 1. Description of steps in data analysis.
Stage and description
•

Familiarization with the data: YH transcribed data, read and reread every transcript while listening to the recordings, and created extensive notes
and memos on everything that attracted attention. We created, for instance, a memo about the observation that during the search, multiple
participants wondered whether certain app features were suitable for them and whether they could see themselves using them.

•

Generating initial codes: YH marked all possibly relevant text fragments to condense the data and clear out noise. In this step, YH also
complemented memos and created new ones. The first transcript was coded independently by both SP and YH. The 2 versions were discussed
in detail, and agreement was reached on what and how to code. A final single coded version was created. The remaining transcripts were coded
by the first author (YH) while regularly conferring with the second author (SP).

•

Searching for themes: YH and SP identified the initial main themes, such as starting situation of participants, navigational patterns, and use of
information cues to structure the remainder of the analysis process.

•

Reviewing themes: YH reviewed the initial themes by going through every transcript and process chart, one theme at a time, selecting text snippets
and systematically creating headings and ordering fragments under the headings (open coding [50]).

•

Defining and naming themes: In this step, to refine ideas about the themes and the narrative of the data, YH rearranged the headings, reorganized
the text fragments, and reduced the number of headings (axial coding [50]).

•

Producing the report: YH created the arrangement of the report using the themes on the final classification as headings. The final data analysis
was interwoven with the writing process, meaning that we continuously alternated between writing, checking data, adjusting paragraphs, rearranging
text, and selecting vivid and appropriate extracts to clarify the report of the results. Multiple iterations of the report were shared, discussed, and
refined by all authors. For full, transparent reporting of this study, we used the Standards for Reporting Qualitative Research [51] (Multimedia
Appendix 4, [51,52]).

Ethical Approval
Ethical approval for the study was obtained from the institutional
review board of the YH’s university—the ethics review board
of the Tilburg School of Social and Behavioral Science
(reference EC-2018.92).

Results
Overview
By analyzing the data from the interviews and contextual
inquiries, we identified several facets that play a role in the
search for smoking cessation apps (Textbox 2). For the sake of
readability and clarity, the report in the Results section is
structured according to the process steps, and the themes or
subthemes are addressed in the description of the process step
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they relate to. Furthermore, the Principal Findings section
contains a descriptive overview and summary of the themes or
subthemes.
The remainder of the Results section is organized as follows:
we start with a description of our participants, their experience
with attempts to quit smoking in the past, as well as their
previous experiences with smoking cessation aids and eHealth
in general. Then, we describe the identified steps of the search
process and search thoroughness. Next, we describe the results
per process step, focusing on, among others, participants’
information needs, actions, decisions, the reasons for those
decisions, and participants’ search experience. We then describe
the transformation of knowledge, wishes and requirements, and
confidence in smoking cessation apps throughout the search
and across the process steps.
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Textbox 2. Facets of searching for a smoking cessation app: themes and subthemes.
Major themes and subthemes
•

•

•

•

Search process
•

Extensiveness and thoroughness

•

Decision moments

•

Differences and similarities between process steps

Information needs
•

Information cue use

•

Functioning of apps

•

Trustworthiness and personal relevance of the information

•

Availability of information

Information processing and decision-making
•

Activities, cognitive processes, and cognitive load

•

Availability of information

•

Errors in information (processing)

Transformations
•

Knowledge

•

Wishes and requirements

•

Confidence in apps

Sample Descriptive
The average age of the 10 participants was 41.2 (SD 8.7; range
26-59) years; 6 (60%) were women, and 4 (40%) were men. Of
the 10 participants, 4 (40%) had higher education, 4 (40%) had
middle education, and 2 (20%) had lower education. Every
participant had started smoking as a teenager, at an average age
of 16 (SD 1.8; range 13-18) years. This means that the
participants had been smoking for 10 to 45 (mean 25, SD 9.3)
years. Our sample of 10 participants comprised 4 (40%) heavy
smokers, 5 (50%) moderate smokers, and 1 (10%) light smoker.
Half of the participants mentioned stress relief as their main
reason for smoking. Other reasons were having something to
do at certain moments, enjoyment of the taste or the act of
smoking, and regarding being a smoker as something positive
(self-image). Most said that they probably kept smoking as it
was a habit and an addiction.

Quitting Smoking
All 10 participants had made serious attempts to quit smoking
in the past: 5 (50%) participants made one attempt, 4 (40%)
participants made between 2 and 6 attempts, and 1 (10%)
participant reported trying 20 times. Some memories of quitting
attempts in the past were positive. For example, one of the
participants recalled the freedom she felt to be independent of
tobacco. Another remembered the fun, game-like aspect of no
one noticing that he had quit. However, most recollections of
quitting attempts in the past were negative. People remembered
how hard it was to quit, how ill-tempered and irritated they felt,
and the guilt and shame when the quitting attempt eventually
https://humanfactors.jmir.org/2022/2/e32628
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failed. Some participants specifically mentioned losing faith in
their own capability to quit and being afraid of trying again:
I sooooo want to quit smoking, If I had to give it a
number it would be a 10, but I am terrified to fail
again. [participant 5]
Reasons for wanting to quit again were health (10/10, 100%),
the sake of the children (5/10, 50%), and general negative
aspects of smoking such as costs, bad smell, and social
disapproval. For most participants, the health reason was merely
a rational, calculated consideration, as most of the participants
did not experience any health problems at the time of the
interview:
Yes, you see, if I continue smoking the chance of
diseases and such is big, so then...But right now I’m
fit and healthy. So in the short term that is not a
motivation, but in the long run it is. [participant 7]
On the motivation rulers, the participants scored an average of
7.5 (SD 1.35; range 5-10) on the importance of quitting smoking,
an average of 6.8 (SD 2.08; range 4-10) on the readiness to quit,
and an average of 5.7 (SD 3.55; range 0-10) on being confident
that they will quit in the next attempt.

Experience With Smoking Cessation Aids and Apps
Almost every participant had tried some form of smoking
cessation aid in the past, ranging from hypnotherapy,
acupuncture, and laser therapy to medication, chewing gum,
and nicotine patches. Overall, 6 participants had used a smoking
cessation app on previous quitting attempts. All participants
had fairly low expectations of the benefits of all these aids.
JMIR Hum Factors 2022 | vol. 9 | iss. 2 | e32628 | p. 6
(page number not for citation purposes)

JMIR HUMAN FACTORS

Hendriks et al

Everyone seemed to feel that quitting is something you need to
do by yourself, that it is going to be hard no matter what, and
that these aids can be a helping hand at most. This sentiment
also applied to apps for smoking cessation. Although people
found certain functions in smoking cessation apps somewhat
useful or motivating, there were more comments on negative
aspects, such as the inability of the app to engage them, having
to pay to get access to more content, and a lack of interesting
functions.

Search and App Selection Process
Overview
The basic steps in the search process were the same for all
participants (Figure 1): every search started with entering a
search query, which led to a set of results. The next step was to
choose a result to obtain detailed information. Subsequently,
participants decided to either return to one of the earlier steps
or move on to downloading an app. Every participant opened
the downloaded apps before deciding to either choose the app
or continue the search. All searches ended with participants
choosing at least one app they intended to use during their quit
attempts.

Although every participant’s search fitted this general process,
we also saw some differences. First, we could discern 2 levels
of complexity in search flows. Of the 10 participants, 6 showed
a simple linear flow. They went from search queries to results,
inspected between 2 and 7 different detailed app information
screens, and subsequently chose 1 or 2 apps to use. The
remaining 4 participants showed a more complex, elaborate
flow, with more loops back to the previous process steps, using
more search queries, exploring more app information screens,
and downloading and discarding more than one app (Table 1).
In addition to the difference in the complexity of the process
flow, participants differed from each other in search
thoroughness. Some participants (2/10) only scrolled a
maximum of 10 apps down in the search results list, whereas
other participants (3/10) examined apps in the top 20, and half
(5/10) scrolled down even further, sometimes as far as 90 apps
down the list. In addition, some participants (7/10) went back
to an information screen they had already seen to gain new
insights, whereas others (3/10) never revisited app information
screens (Table 1).

Figure 1. App selection process flow for smoking cessation apps. Thicker lines indicate more common occurrences.

Table 1. Differences in search and app selection process among participants (N=10)a.
Number

a

Process
flow

Process flow

Search thoroughness

Number of different search queries

App information
Apps downloaded and Apps chosen for
screens (n=85), n (%) opened (n=19), n (%) use (n=12), n (%)

Rank of app
scrolled to

Revisiting information screens

1

Complex

3

10 (12)

3 (16)

1 (8)

9

Yes

2

Linear

1

2 (2)

1 (5)

1 (8)

12

No

3

Linear

1

6 (7)

1 (5)

1 (8)

12

Yes

4

Linear

1

5 (6)

1 (5)

1 (8)

60

No

5

Complex

4

25 (29)

1 (5)

1 (8)

92

Yes

6

Complex

4

9 (11)

2 (11)

2 (17)

21

Yes

7

Linear

1

7 (8)

2 (11)

2 (17)

28

No

8

Complex

3

11 (13)

6 (32)

1 (8)

16

Yes

9

Linear

1

5 (6)

1 (5)

1 (8)

96

Yes

10

Linear

2

5 (6)

1 (5)

1 (8)

10

Yes

App store could be either the Google Play Store (2, 4, 6, 9, and 10) or the Apple App Store (1, 3, 5, 7, and 8).
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Start of Search
The start of the search differed among participants in 2 ways.
First, the participants used different devices for the search. Of
the 10 participants, 1 started the search on a laptop (switching
to a smartphone later on), 2 used a tablet, and the remaining
participants searched for an app on a smartphone. Participants
starting the search on a laptop or tablet indicated that they
thought a bigger screen was somewhat easier for searching and
reading.
The second difference was related to the place where the
participants started their search. Most participants (8/10) went
straight to the app store, whereas some (2/10) participants started
their journey in a web browser, using a search engine to visit
≥1 website to gain information about apps for smoking cessation
before going to an app store:
Because I don’t know what I’m looking for, it’s nice
to spend some time online reading. That gives me
some “language”, some inkling of what to think of,
and after that, I go on to the list of apps. [participant
6]

Search Field
Every participant began by using a search function (either an
app store search field or a search engine such as Google). Of
the 10 participants, 9 started the search with a Dutch query, and
1 initially used English terms (Multimedia Appendix 5). Seven
participants clicked on a query offered by the autosuggestion.
Four participants returned to the search function later in the
process to use another query (using different terms or switching
to English or Dutch) in an attempt to filter the search results
(eg, on free or skin) or to search directly for a specific app (by
name).

Search Results
After entering a search query, users received a number of results.
All participants who searched the Google Play Store and those
who searched the Apple App Store with an English search term
received only smoking cessation apps in the results. However,
Apple users who used a Dutch query received a mix of smoking
cessation apps and other unrelated apps, such as Stop Motion
apps. One of the participants scrolled down to the 32nd app in
the search results list; of the 32 apps, 17 (53%) were not
smoking cessation apps.
The information per app in the list of search results in the
Google Play Store was limited to a logo, title, rating (number
of stars), price (if applicable), and developer name. The Apple
App Store additionally provided screenshots but omitted the
developer’s name. Some participants (4/10) indicated that they
thought the information was scarce. For example, they stated
that all the ratings were basically the same, and thus unhelpful,
and that the other information was hardly useful for making a
proper choice. In addition, some remarked that a small text
about the functionality of the apps and a means of filtering the
results on price were lacking.
The decision people made in this process step was to click or
skip an app in the search results list. Most participants (8/10)
mentioned that they based their decision on ≥1 available
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information cue. People most commonly used screenshots (only
in the Apple App Store), ratings, price, and the name of apps;
however, click-or-skip decisions were also based on logos and
developer names. Some participants (2/10) systematically
opened app detail pages by first clicking the first app, then the
second app, and so on. Hence, these participants did not use
any information cues for their click-or-skip decisions.
For the participants who explicitly mentioned using the
information cues, we discerned 3 main reasons for clicking or
skipping apps. The first was a positive or negative evaluation
of some aspects of the app that was reflected directly in the
information cues. For example, this was an evaluation of the
design of the app based on screenshots, the popularity of the
app based on rating, or the trustworthiness of the developer
based on developer name (ie, Trimbos Institute). Sometimes,
screenshots and app names provided some information about
the functionality of an app, on which people based a
click-or-skip decision. For example, the term audiobook in app
names could attract or put off participants. Overall, people
clicked an app when the evaluation was positive (design
attractive, developer a trustworthy party, rating high, and
desirable functionality) and skipped apps when the evaluation
was negative (app costs money, design unattractive, rating low
compared with other apps, and functionality undesired).
The second reason to click on apps was to check something.
For example, several participants clicked on apps to check
whether the app was, in fact, a smoking cessation app. In
addition, half of the participants indicated some confusion over
whether they had already opened detailed information for certain
apps at some point during the search. To check this, they clicked
or reclicked an app in the search results. Furthermore, one of
the participants clicked apps out of curiosity and a wish to check
what an app was about (triggered by such things as hypnosis in
the app name, a combination of a trustworthy source and low
rating, or a funny name or concept). Finally, one of the
participants clicked some apps because of a personal conviction
that “one has to check something out to judge it” (participant
10), although the information in the search results did not trigger
a particularly positive evaluation of the app.
The third reason for clicking or skipping an app was based on
the participant’s imagined idea about the working of the app.
On the basis of the available information, some participants
immediately formed a picture of how the app would work and
subsequently clicked on the apps they thought were right for
them and skipped the apps they evaluated negatively. In some
cases, this interpretation of information led to a decision to skip
based on nothing more than a logo, app, or developer name:
The little man here, this one, the green one, kicking
his cigarette...I would click that one sooner than this
woman with “Quit Buddy”. [...] She’s going to ask
you nicely all the time, I think, or in any case, [she is
going to tell you] “well done” all the time. All the
time these motivational things. I couldn’t take that
very well, I think. But that’s my first insight. Yeah, I
don’t know, that [other] one kicks your ass, I guess.
[participant 4]
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Here: “David Crane, PhD”. Somehow that has a
weird, nasty...[...] somehow I don’t really trust that.
Like: here comes [...] mister PhD who will tell us...,
He is being paid to promote this. [...] In my head that
just turns into something negative. Yeah, that’s a
personal thing, that I think “what an exaggerated
fuss”. But, I was like...I have three more to choose
from, so I’m just not going to look at this one.
[participant 10]

Detailed Information (App Information Screens)
Clicking an app in the list of search results led to a screen with
detailed information about a specific app. The information on
these screens was far more elaborate than the information in
the search results list, containing, among others, screenshots, a
description, reviews and additional information about the
developer, version, and permissions.
Participants used between 3 and 12 different information cues
to gather information about apps. The main sources of
information were descriptions, screenshots, reviews, and ratings;
however, some participants also considered, for example, the
ratio between the number of reviews and ratings, date of the
last update, and developer response to reviews. A few
participants paid attention to the number of installations (only
Google Play Store), and none looked at information about
permissions. Some participants showed a clear preference for
textual information, others for visual information, and most
used both. Most of the time, participants browsed the
information; however, sometimes, they went in active search
of particular information about, for example, costs or
user-friendliness.
While going through the detailed app information screens,
participants performed several actions. The most important
actions were as follows: (1) they explored information about
the functioning of smoking cessation apps, (2) some participants
tried to assess the trustworthiness and personal relevance of the
information itself, (3) participants formed opinions about diverse
functions and characteristics, (4) some participants also
imagined what using certain functions would be like for them
in practice, and (5) everyone eventually decided to either
download an app or leave the detailed app information screen
and continue the search. We describe each action in more detail
in the following sections.
The primary action on the detailed app information screens was
exploring the information about the functioning of smoking
cessation apps to create a mental image of smoking cessation
apps in general and of specific apps in particular. First and
foremost, all participants paid attention to what these apps do
and how they work by focusing on information about the
specific functions of apps, such as time, cigarette, and money
counters; challenges; badges; and chat functions. Furthermore,
most participants tried to determine whether apps functioned
well technically and whether other users were positive or
negative about the apps in general and about certain functions
in particular. Another important information need was the price
of a free app. Many participants wanted to know what hidden
costs were associated with the free apps. These participants
were looking for information about the difference between free
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and paid versions of the same app; whether one had to start
paying over time; and whether paying for an upgrade would get
them extra functionality, quality, or just the elimination of
annoying advertisements and pop-ups offering upgrades. Finally,
several participants looked for information about the quality
and professionalism of apps to estimate their trustworthiness.
Cues for a trustworthy app could be the name of the developer
(known institutions and familiar names generally inspired trust),
beautiful design of the app, mention of a scientific foundation,
or reactions by the developer to reviews:
There’s always a reaction [from developer to reviews]
too, right. They always give a...That’s definitely
positive. Professional. Like, at least he’s involved in
his own app and taking it seriously. [participant 1]
For some participants, a second action while examining the
detailed app information screens was trying to assess the
reliability of information itself. Half of the participants were
engaged in estimating reliability to some degree, which was
particularly complicated for reviews:
But then again, I don’t really know how that works
[...] actually, with apps and with reviews. [...] Yes,
[I don’t find it credible] that there are so many. [...]
I don’t really believe that all of that is true, what it
says there. Of course, it’s also just that it could be
someone from Vietnam, who gets paid to write reviews
there. I think so. Or, I don’t know from which
country... [participant 4]
Furthermore, at some point, half of the participants tried to
estimate whether the information was relevant to them in their
search for an app:
“I made a back-up and put it back.” [...] Oh, that’s
just someone who doesn’t know how to [...] transfer
that to their new phone...That is not applicable to me.
She was actually more critical of her inability to
install a new phone than of the app itself. [...] That’s
not a review of the app. Yeah, so then I think, yes, I
can sit and read all that nonsense, but it comes down
to how it ultimately feels and pleases me in terms of
use. [participant 10]
Third, while examining the detailed app information screens,
all participants formulated opinions about functions and
characteristics. These opinions varied from person to person.
There was consensus on some functions: the counters and badges
were positively regarded by many participants, and the inability
to choose one’s own quitting date, even if it were in the future,
was regarded negatively by most participants. Opinions varied
greatly regarding some functions or characteristics:
I’m more one for shock therapy, like: “Stop, stop
now! You’re getting cancer!”, like that. [...] seeing
a rotten toe, or something, you know, getting eye
cancer from it, that sort of stuff. That impresses me,
you know [...] So you have to motivate me, or yeah,
punish me, motivate me with my health. [participant
9]
Yeah, you know what the crazy thing is? Yeah, that
sounds terrible, I don’t know if you’ve heard it before,
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but you know the heart attacks and the lungs, yeah,
that doesn’t motivate me. Is that bad? [...] This is a
very threatening one, with the number of deaths since
you stopped smoking and...But that’s not my
motivation. [...] they’ve gone out of their way here to
make you very afraid in any case, but that doesn’t
work for me. [participant 5]
Paying for apps was a topic on which all but one of the
participants gave their opinion. Of the 10 participants, 4 (40%)
were prepared to pay for an app but only if it bought them the
extra functionality they desired or if it was a guarantee for a
high-quality app; 3 (30%) were not strictly unwilling to pay for
an app but thought the free ones would do just fine; and for 2
(20%) participants, paying for smoking cessation apps was an
absolute no go.
Fourth, next to exploring functions, assessing the reliability and
relevance of information, and forming opinions, a number of
participants imagined what using certain functions would be
like in practice. They tried to imagine how and in which
situation they would use a specific function:
“Track your cravings and learn how they can get
better over time”. So apparently, I can register when
I’m craving a cigarette. That’s kind of interesting
because then I can measure it for myself...I know
where my weaknesses lie, but [...] I find it interesting
because I do think it is fun to do self-examination [...]
I do think it’s a nice feature, but...I dont think I will
make very active use of it, if it’s, like, half past one
in the morning and I think “I feel like having a
cigarette”, I don’t think I will grab my phone and
think, “Half past one in the morning, I’m sitting here
on a terrace [...], a glass of wine in my hands and I
feel like having a cigarette now. Ohh...” I don’t think
I’m going to do that. [participant 8]
Finally, at some point in the search, every participant had to
decide to either leave the detailed app information screen or
download the app. This choice was the result of the four
abovementioned actions: exploring and imagining resulted in
a mental image of smoking cessation apps; opinions about the
functions, characteristics, and trustworthiness of the apps; and
an assessment of the reliability and personal relevance of
information, resulting, in turn, in decisions to either download
the app or leave the screen.
In total, the 10 participants opened and left 85 information
screens (range 2-25). In some cases, the reason for leaving a
detailed app information screen would be practical, such as
wanting to see more apps, comparing some apps with others,
or an app turning out not to be a smoking cessation app.
However, most of the time, people left these screens as the
assessment of (some aspects of) the app came out negative. The
most common reason for appraising an app negatively was
finding a particular function or feature in the app unappealing,
unhelpful, or not in accordance with (developing) wishes or
requirements. In addition, doubts about the reliability of the app
or a certain approach played a role in the negative assessment.
Furthermore, bad reviews from others or a small number of
reviews and ratings often caused participants to assess an app
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negatively and leave the detailed app information screen. For
half of the participants, the presentation of information in itself
played a role at some point. For the participants, language and
spelling errors, poor (automated) translations, and a perceived
cluttered structure of text or screenshots were the reasons for
leaving a detailed app information screen and continuing the
search.
At some point, every participant chose to download an app. The
first app was downloaded after participants had viewed, on
average, 5 detailed app information screens (range 1-9). Overall,
4 participants downloaded ≥1 app (Table 1). Overall, 2 of them
(participants 1 and 8) downloaded multiple apps (3 and 6 apps,
respectively) to find a specific desired requirement. One of the
participants (participant 7) downloaded 2 apps wanting to view
them both live and then decide which one to keep. One of the
participants (participant 6) downloaded an app that he wanted
to listen to just for fun in preparation in addition to the one he
planned to use during the quit attempt. Most participants
indicated that they were downloading apps as part of the search
process to explore the apps to see what they were like in
practice.

The App
All participants opened the apps that they downloaded. Two
participants (participants 3 and 6) decided, immediately after
opening them, not to explore the chosen apps on the spot. One
of them wanted to enter data privately after the interview, and
the other did not want to start the trial period at that particular
moment. The remaining 8 of participants explored their
downloads.
All participants started exploring by clicking on the menu
options and buttons to see (and discover) what the app did, how
it worked, and what the possibilities were. Exploring the apps
resembled the exploration of the information on the detailed
app information screens, in the sense that participants stated
what they liked or not and what they thought would be helpful.
Similarly, the participants imagined whether and how they could
potentially use certain functions in practice. In addition to
exploring, a number of participants actively sought the functions
or features they desired.
Exploring the first download led to the decision to either keep
or discard the app. Of the 8 participants, 5 remained (or became
more) enthusiastic about their first download after exploration
and chose to keep the apps (participants 2, 4, 7, 9, and 10). One
participant (participant 5) ran into an Upgrade to Premium
pop-up, which discouraged proper exploration of the app and
made her continue the search without discarding the app. This
participant went back to the app store and looked at 17 more
detailed app information screens before returning to the initial
download and exploring it more thoroughly. After the second
exploration, the participant concluded that the app was truly the
best one she had encountered and that it actually met her wish
or requirement. Of the 8 participants, 2 (participants 1 and 8)
discovered something they really disliked about their first app
during the exploration and decided to discard the app and
continue their search:
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I don’t even get to choose tomorrow! Or do I have
to...? It says here: “Last year.” So I can go into the
past, but I MUST stay in the now. [...] I don’t have a
choice. I can’t say I want to stop next week because
I’m starting medication now for example. [...] They
just assume...I want to download the app and they
just assume “now you don’t smoke anymore”. Yes,
now I’m already inclined to...I’m curious how that
works in the other apps. Whether they also just say
“bam”...[...] Well, what irritates me most, or bothers
me, is that I am not allowed to choose when I want
to stop. [...] I’m just going to find another one.
[participant 1]
From that point on, these 2 participants (participants 1 and 8)
changed their way of searching. They had chosen their first
downloads as, based on the information they had viewed on the
detailed app information screens, they found certain features
fun and attractive, could imagine them as helpful, and found
the design appealing. After they came across the aspects in their
first downloads that were so objectionable (the setting of the
quit date in the future and the costs of the app), their search
turned into a hunt, really only paying attention to that one
requirement. Both decided to keep a downloaded app as soon
as they found one that met the requirements.
Choosing to keep an app (and thus stopping the search) was
related, in the first place, to satisfaction with certain
characteristics and functions but also to a sense of saturation.
Half of the participants indicated that they felt they had explored
enough apps. For some Apple users, this meant that they felt
they had viewed the full range of products as the app store
returned a limited number of relevant results for a Dutch search
query. For a few participants, saturation occurred as their search
had taken quite some time, and they had viewed a lot of
information. One of the participants was saturated after
reviewing a self-pronounced delimited set of the first 10 apps
in the search results list.
For a number of participants, in addition to satisfaction with
the functions and features and saturation, feeling certain
emotions played a role in choosing and discarding an app.
Several participants were simply excited enough about the app
they had downloaded, opened, and explored to stop searching.
One of the participants was surprised to have eventually found
exactly what she was looking for. Two participants were tired
of searching; 2 others were extremely frustrated during the
search and were so relieved when they had finally found
something that met their needs that they immediately ended the
search:
Whaa! Help. What frustrations...My god. [...] Uhm
so no, now I’m like...[...] But what I’ll try one more
time is to enter “quit smoking” now instead of...See
if I get completely different results now. [...] We’ve
already seen this one, we’ve also seen that one, we’ve
also seen that one...Not this one. [...] [I]m not seeing
anything annoying yet, so. I have my health things, I
have my milestones. And apparently this is free so
then...great. Okay, well, we have an app. And I don’t
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want to think about it any further now [laughs].
[participant 8]

End of Search
Eventually, every participant ended the search with at least one
app and the intention to use it during the next cessation attempt.
More than half of the participants felt that they could not still
properly judge the app and its usefulness before using it for
some time. Several participants indicated that if through use,
they would discover that they did not like the chosen app after
all, they would have no problem getting rid of the app, switching
to another app, or starting to look for other support tools (such
as medication or e-cigarettes) for the cessation attempt. This
low threshold for discarding the app seemed to be related to the
apps being free.
Looking over the process as a whole, across the separate process
steps, we observed additional factors that played a role in the
choices people made, such as ranking and rating, feelings, and
errors in information processing. We describe each factor in
more detail in the following sections.
First, the roles of both ranking and rating in making choices
were somewhat ambiguous. Apart from one participant, none
literally named ranking as important information in their search.
Moreover, half of the participants scrolled down further than
rank 20 in the search results, and approximately a quarter of the
viewed detailed app information screens were those of apps
with a ranking >20 (maximum 94). Thus, during the search
process, ranking did not seem to play a role for our participants.
However, the apps that the participants ultimately chose to use
were all in the top 10 in terms of ranking; therefore, ranking
did seem to be of influence on the outcome. Similarly, for rating,
although many participants also viewed information screens of
apps with very low ratings (range 2.3-5) and of apps with no
rating (because of too few reviews), for some participants, we
observed that rating played an important role in the choice of
clicking or skipping apps in the search results overview.
Moreover, the average rating of the chosen apps was 4.5 (range
3.9-4.8) stars, whereas the average rating of all viewed apps
(that had ratings) was 4.3. Once participants arrived on the
detailed app information screens, rating seemed less important
for some as their focus was drawn to functionalities, design, or
other features that excited them or that they considered
important.
Second, in addition to rational arguments for choosing to click
or skip, leave a detailed information screen, or download or
discard an app, almost every participant indicated somewhere
in the process that they made a certain decision as something
did or did not feel right. For example, one of the participants
did not have a good feeling about a particular app while reading
the information in the search results and on the detailed
information screen. He associated the developer’s name with a
treatment for alcohol addiction, the app came across as
American (“not my favorite...um, people, in terms of attitude
and behavior and such” [participant 10]), and he found the use
of the word PhD in the developer’s name annoying, as well as
the mix of Dutch and English in the description. Strictly
speaking, none of these things had anything to do with the
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content or quality of the app; however, nonetheless, they
discouraged him from choosing the app.
Finally, we observed the influence of errors in information and
information processing on the decisions participants made
throughout the process. For all participants, somewhere in the
search process, something went wrong. It could be that people
missed something in the information, did not read it properly,
misinterpreted it, or misremembered it. In addition, the
information itself was sometimes unclear, incomplete, or hard
to find. As a result, people occasionally drew wrong conclusions
and made wrong assumptions. A number of times, we observed
that choices (click, skip, download, or discard) were based on
a judgment that was formed on information that was misread,
misinterpreted, misunderstood, or misremembered or as
information could not be found.
In many cases, these kinds of decisions did not necessarily have
any kind of impact. For example, one of the participants
(participant 3) mixed up all kinds of information she had seen
and read. After making the choice, she mentioned that she
thought usability was important, as well as the large number of
reviews (as to her, that was an indication of many downloads
and, thus, popularity, which she considered important). She
remembered reading in the reviews of the app she chose that
the app was user-friendly. However, the recorded images
showed that none of the reviews said anything about
user-friendliness. She also remembered that one of the apps she
had not chosen had very few reviews. However, the images
showed that, of the 6 apps this participant reviewed, the one
she referred to was one of the apps that had the most reviews,
and the app she had chosen turned out to be one of the apps
with the fewest reviews. Thus, it seemed that this participant
had misremembered that negative features belonged to apps she
did not choose, and features she found positive belonged to her
chosen app.
In some cases, errors in information (processing) led to a
profoundly negative experience or an inferior choice of app.
For instance, one of the participants (participant 8) had a very
frustrating search caused by not reading carefully and as certain
information was hard to find. She mistakenly wrote off several
apps that were fully compliant with her requirement for a free
app with certain basic functionality. Another participant
(participant 10) who did not have a good feeling about a
particular app wrongfully assumed the things that made him
feel bad about the app (the app was not American but British,
eg, and the mix of Dutch and English in the description was
caused by an app store functionality and not chosen by the
developer). If the participant had not made these errors in
information processing and had not written off the app for these
reasons, he would have had a higher quality app in this one than
the one he ultimately chose.
Thus, over the whole process of ranking and rating, feelings
and errors in information processing had some influence on the
choices people made. On the other hand, we observed that
privacy-related information was not important for any of the
participants anywhere in the process. None of the participants
viewed the information about permissions on the detailed app
information screens. After opening the downloaded apps, almost
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all participants instantly agreed with their privacy policies,
terms, and conditions. A total of 2 participants first quickly
scrolled through the text before giving consent but also
immediately indicated the futility of that action:
Yes, actually I always just “agree” [laughs]. I don’t
quite feel like reading all the way through, that ehh.
[...] I just think, it’ll be fine. [participant 4]
I did read for a while, but then I couldn’t choose
anything there. I mean, that was it, so yes, I couldn’t
do anything else there except click on it because
otherwise I couldn’t continue. [participant 9]

After 2 Weeks
After 2 weeks from choosing an app, of the 10 participants, 6
(60%) had used the app to some extent, of whom 4 (67%) had
also quit smoking (Figure 2). Alternatively, one of the
participants had quit smoking without using the app. Finally, 3
participants had not used the app and had not quit. Of these 3
participants, 2 had already indicated at the end of the interview
that, because of personal circumstances, they were not confident
that they would actually start their quit attempt right after the
interview (both scored 1 on the confidence ruler), and 1 had not
managed to start the quitting attempt, although she was rather
enthusiastic about the app and had been moderately motivated
to quit during the interview (score of 5 on the confidence ruler).
The 6 participants who had actually used their app had enjoyed
occasionally using some functions in the app (the distraction
game and the motivation cards) or viewing certain information
(the counters and health information). Of the 6 participants, 5
had only used a small number of functions and to a limited
extent, and 3 of them indicated that the app could not do much
other than count days, cigarettes, and money; however, these
participants also immediately admitted that they had not actually
explored the app thoroughly. They realized that there might be
more functionality available in the apps. For these participants,
the app had not played an important role in quitting. However,
of the 6 participants, 1 had used the app more extensively and
indicated that the app had supported him in his quitting attempt.
In retrospect, what the participants remembered most about
finding an app for smoking cessation was that many apps, more
or less, offered the same functions and looked similar, making
it hard to distinguish among them. We also saw this at times
during the search when participants tried to remember the
features of a particular app. At such times, it appeared that
people mixed up (information about) apps and, in some cases,
did not remember whether the app had already been viewed or
even downloaded. Combined with hard to find, limited, or absent
information, sometimes, the only way to find out about
something was to download the app. Consequently, a number
of participants indicated that they thought it actually takes (too)
much time, effort, and energy (in some cases because of negative
emotions) to really look for an app properly. For some, the
frustration of the search was still fresh in their minds:
Going back to look for another app? No, no, I found
that process só tedious, already after 5 minutes. I’m
really not going to do that again, no. Haha, no, I
found searching for those apps, oh my god...Those
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frustrations all the time, no, oh no, no. [participant
8]
The participants who had used the app intended to leave it on
their phones for now, mainly for the counters. Participants who
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had not yet used their apps intended to save them for their next
quit attempt. Thus, no one expressed any intention of going
back to the app store or looking for another app.

Figure 2. App use and quitting success after 2 weeks.

Transformations
From the start of the search until 2 weeks after searching and
selecting and, in some cases, using the app, we observed
transformations in 3 distinct areas. Over time, participants
gained knowledge of the workings of smoking cessation apps
and simultaneously developed clearer ideas about their personal
wishes and requirements for an app. However, confidence and
trust in the ability of these apps to really help while quitting
remained quite low or even decreased. We describe the changes
in each area in more detail in the following sections.
Before starting the search, every participant could think of at
least one or two basic functions (eg, counters and notifications),
remembering these from earlier experiences with smoking
cessation apps or from stories they had heard from other people.
However, none of the participants, including those who used
an app in the past, had any knowledge of what currently
available smoking cessation apps were able to do and offer.
During the search, every participant recognized the basic
functions and also discovered new functions and features in
smoking cessation apps they had not known or realized existed
beforehand. After the search, all participants felt they had a
more complete picture of the range of smoking cessation apps,
what they can do, and what the landscape looks like.
For all participants, learning about functions and features went
hand in hand with forming ideas about what they wanted and
did not want from an app. While gaining knowledge, participants
developed ideas about what they would like, enjoy, or (on the
contrary) find irritating and annoying about an app (wishes), as
well as what they thought would or would not help them and,
thus, be important in an app (requirements).
The development of wishes and requirements could even
continue after choosing an app. The functions and features
participants had liked during the 2 weeks of using the apps were
often things they had already noticed during the search.
However, in some cases, participants were surprised by the fun
aspects that they had not seen information about while searching.
Notably, a few participants were surprised to find certain
functions in the app that motivated them and changed their
minds about those functions. For example, one of the
https://humanfactors.jmir.org/2022/2/e32628
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participants gave his opinion about a specific feature while
exploring the app during a contextual inquiry:
Well, the way that works, I just find that weird.
Because [...] if you accidentally shake your phone,
another one of those things will appear. I don’t need
that. [participant 10]
After 2 weeks, the same participant said the following:
If you have your phone in your hand and you shake
it too hard, then it automatically gives those quotes
and stuff on the screen, so to speak. Sometimes when
you’re not even [...] engaged with it, and you pick up
your phone, then suddenly there’s this thing on the
screen, so to speak [...] I think that’s a good thing.
You don’t really get the chance to forget about it, or
to let your attention wane, so to speak. So that, yes,
for me that works. [participant 10]
The transformation of confidence in the helpfulness of smoking
cessation apps was slightly more fuzzy, with no clear patterns
or groups (for an impression of the fuzziness in the changes in
confidence, see Figure 3). Generally, confidence was not very
high for any of the participants beforehand. For some
participants, this was because of a mediocre experience with
these types of apps in the past. For almost all participants, low
expectations about the ability of apps to help with quitting
seemed linked to low confidence in the ability of cessation aids
to help during a quitting attempt in general:
Well, it’s certainly not going to be the ultimate
remedy. I’m too stubborn for that anyway and I know
that I, I have to do it myself. And aside from someone
coming and sitting next to me all day and knocking
every cigarette out of my hands...There’s no way the
app is going to do that. [participant 10]
Immediately after choosing an app, participants were asked to
estimate their confidence that the chosen app would actually
help them quit smoking. For some, confidence had increased
slightly compared with the confidence participants indicated
having in smoking cessation apps in general before the search;
for a few, it was similar; and for one, it had dropped
significantly. Although this participant felt that he had chosen
JMIR Hum Factors 2022 | vol. 9 | iss. 2 | e32628 | p. 13
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the best app available, he had become disappointed in the
landscape of these types of apps through the extensive search:
[...] especially telling that during my search, no really
serious things come up. I think that’s a very simple
fact that says a lot. For example, that there doesn’t
seem to be an app that costs 100 euros a year. That
makes the domain serious, that world, that makes that
there is a landscape. That there are things that cost
100 euros, things that are free or a few euros. Then
there would be something of a landscape, and now
there is not. Actually, we have seen 2½ things. 2½
ways of...That is, a very simple counter and an app
that has something of interaction in terms of cravings.
[...] Yeah, the disappointment that I feel now at the
end, like: “yeah, it’s just not there, or something, that
[serious] app.” [participant 6]
For a couple of participants, the disappointment in the chosen
app manifested only after 2 weeks. During the extensive search,
they felt that they had looked at enough apps (sometimes at
everything there is) and had chosen the best app from the range
on offer, only to discover during use that even the best was not
very good:
I did hope [that this app could hold my interest]. I
think, you know, I was going to do a really good
search, and that’s what I did with you at the time, but
no, [...] no. [...] There’s nothing innovative in it. |
[...] Maybe I thought, “well, this is it then” because
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I chose very consciously [...] and didn’t simply take
the first one I could find. Then I think, well, this is
going [...] to be the Columbus’ egg. But it turned out
not to be. [participant 9]
A few participants, who had not had a high opinion of
quit-smoking apps 2 weeks earlier, found their lack of
confidence confirmed during use:
I don’t find the app reliable, because after every day
it says: “you will live 60 minutes longer”. Then I
think: “yeah, bullshit probably”. Or just things where
you think: yeah, I don’t know...this is probably just
not true. Anyway, it’s kind of funny to see [...] [but]
I don’t take it very seriously. [participant 8]
For most participants, even for those who were enthusiastic
about certain aspects of the app, confidence in the app’s ability
to help them quit smoking did not increase after 2 weeks
compared with the confidence they had immediately after
searching. Again, most participants indicated that quitting
smoking is simply hard and a matter of perseverance and
discipline and that no app in the world can do anything to make
it easier:
I do adjust the grade down a bit, to a six [instead of
an eight] in the sense that it really helps to stop
smoking. [...] you can’t stop smoking just by using
an app. I mean, there’s more to it. But there’s nothing
the app can do about that. [participant 2]

Figure 3. Confidence in the helpfulness of smoking cessation apps per participant at 3 points in the search process.

Discussion
Principal Findings
This study set out to explore the process of searching and
selecting apps for smoking cessation and map the range of
actions and the reasons for those actions during the search,
focusing on both the information needs and experiences of those
who aim to find an app. The empirical findings in this study
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have expanded our knowledge of the process, information needs,
information
processing
and
decision-making,
and
transformations that occur when searching and selecting apps
for smoking cessation.
With regard to the process, we found that participants
thoroughly searched for an app that they expected to contribute
to smoking cessation. All participants were actively involved
in exploring, evaluating, imagining, comparing, searching,
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assessing, choosing, and navigating. The comprehensiveness
of the search was reflected in several aspects. Many participants
continued to look at app information screens and download apps
to find something they were somewhat confident in, even if
they were fed up or frustrated. The most extensive searches
involved using multiple search terms and going back to
previously viewed app information screens to discover more
and compare apps. Participants viewed many detailed app
information screens and scrolled far down the list of search
results. No one used a Take the First heuristic [30]; one of the
participants chose an app after viewing 2 detailed app
information screens; however, otherwise, everyone viewed ≥5
screens. Many participants read texts thoroughly. Only 1
participant hardly read at all and chose to download apps based
on heuristic cues such as ratings and pictures. Most participants
also explored the downloaded app as part of the search process.
Searches took quite some energy: although there was laughter
and participants were generally happy to be looking for an app,
for some, the whole process caused negative emotions such as
frustration, irritation, and disappointment. Furthermore, several
participants indicated fatigue at the end of the search. Overall,
it appeared that although confidence in the helpfulness of
smoking cessation apps was low, everyone made a real effort
to find the best possible app.
The search process of our participants was far more extensive
than we had expected based on one of the few studies on
choosing apps [30]. In that study, only 16% of the participants
used a strategy of viewing >1 detailed app information screen
before making a choice when choosing (among others) a running
app. This former study was conducted in a laboratory setting,
used special research devices, and was conducted with
participants who did not necessarily have use for a running app.
Our participants may have been more invested as they were
looking for an app they actually intended to use on their own
devices and in their own personal context. It was also notable
that all 10 of our respondents chose and downloaded an app
with the intent of using it, whereas uptake was found to be far
lower in other studies [35]. This result may also be related to
the level of investment. Alternatively, it may have been the
formulation of the task (to search for an app like you would do
if I were not present). Although we took care to tell the
participants that deciding not to download an app was also an
option, emphasizing that choosing an app was certainly not
required to end the task, the task may have been leading.
Another result we did not expect was the extent to which
participants scrolled down the list of search results. It is
well-known from research on internet searches that people never
scroll down further than the third page [53,54]. However, what
is consistent with research in this field is that the first and second
results were viewed most often.
Second, with regard to information needs, our findings show
that participants mainly paid attention to and went in search of
information about the functioning of smoking cessation apps.
In doing so, they mostly paid attention to what these apps do
and how they work, whether apps functioned well technically,
whether other users were positive or negative about the apps
and their functions, the price of a free app, and quality and
professionalism of apps. In addition, some participants tried to
https://humanfactors.jmir.org/2022/2/e32628

XSL• FO
RenderX

Hendriks et al
assess the trustworthiness and personal relevance of information
itself.
Information about the functionalities included in an app (eg,
counters, community, Facebook, and coaching) and what
features the app has (ie, design and price) was easily found by
most participants and could be obtained from descriptions,
screenshots, and reviews and by exploring downloaded apps.
Information about the content and technical quality of apps
could not be gleaned directly from descriptions and screenshots
and was, therefore, more difficult to find. Some participants
dug deep to assess whether app developers had proper expertise,
whether the intervention was good and reliable, and whether it
was based on a scientific foundation but often could not find
any information about it despite the extensive search.
Information about the true costs of free apps was equally hard
to find.
Nearly everything we have observed in terms of information
needs is consistent with previous research. As in previous
research, our participants paid attention to features such as
monitoring, feedback, goal setting, rewards, reminders and
prompts, progress sharing on social media, coping games, health
and statistical information, communication style, and ease of
use [31-33]. Recently, a study by Szinay et al [35] showed that
people also primarily pay attention to these potentially engaging
characteristics when searching for health apps. In addition,
similar to participants in other studies, our participants also paid
attention to immediate look and feel, design, other people’s star
ratings or reviews of apps (social proof), and costs during the
search [31,35]. However, the considerable focus on the hidden
costs of free apps (eg, whether paying for an upgrade would get
you extra functionality, quality, or just the elimination of
annoying advertisements and pop-ups offering upgrades) is
something we have not seen in other studies. This insight is an
addition to the factors that people consider important during
the uptake of apps for smoking cessation.
Furthermore, this study brings nuances to existing insights from
the literature regarding the importance of ranking and rating.
Previous research [28,29] has shown that apps with (among
other things) high rankings and high ratings are downloaded
most often. Although the apps chosen in this study all have high
ratings and rankings, this was not what participants paid the
most attention to during their search. Participants mainly wanted
information about the features of the apps that they expected to
be fun or helpful. Individuals looked for specific characteristics
of an app (eg, functionality, appearance, and price) and simply
started at the top of the search results. Therefore, although
ranking was seen by a few participants as a useful source of
information for selecting apps, the influence of ranking is clearly
noticeable, as starting a search at the top of the list is simply
convenient and obvious. This leads to the fact that in the Google
Play Store, for example, a few dozen apps at the top of the
ranking account for almost half of all downloads [54]. More
than 85% of all health apps are found much less often, rarely,
or never [55]. This is potentially a loss, as that 85% of apps may
contain exactly the functionalities and features that someone is
looking for.
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Third, in our results regarding information processing and
decision-making, we observed that participants had to make
several decisions during the entire process. In addition to smaller
ones, such as choosing search terms, every participant chose to
click on or skip apps in the list of search results; leave a detailed
information screen or download an app; and finally, after
downloading, keep or discard it. To make these decisions,
participants needed to understand, interpret, and remember
information, form a mental picture of smoking cessation apps,
and continually adjust that picture based on new information.
Furthermore, choosing an app involved thinking about wishes
and requirements and formulating opinions about the functions
and features of apps. Some participants also imagined what
using certain functions would be like for them in practice.
Overall, this seemed to be quite a cognitive load, as without the
participants realizing it, they often made mistakes in information
processing. A number of times, we observed that choices (click,
skip, download, or discard) were based on a judgment formed
on information that was misread, misinterpreted, misunderstood,
or misremembered, ultimately affecting the final choice for an
app. These findings are in line with the known deficiencies in
human thinking and decision-making [56,57], including, among
others, restricted capacity and forgetting [58]. To the best of
our knowledge, the influence of errors in information processing
on choosing health apps has previously not been explored and
recognized in other studies in this field.
Finally, during searching and selecting, we observed
transformations in the areas of knowledge, wishes and
requirements, and confidence in apps. Knowledge increased
from knowing 1 or 2 basic functions before starting the search
to participants feeling they had a full picture of what smoking
cessation apps can do and offer. While gaining knowledge,
participants developed ideas about wishes (likes or dislikes)
and requirements, which were eventually important in deciding
which apps to download, discard, or keep. Notwithstanding this
development of knowledge, wishes, and requirements,
confidence in smoking cessation apps did not vary much if we
compare the participants’ estimations before, immediately after,
and 2 weeks after the search. For some, confidence was slightly
higher immediately after the search, leaving participants rather
optimistic. However, that rise was nullified after the 2 weeks
of use, with confidence returning to the level before the search
or even lower. For some participants, confidence in smoking
cessation apps as useful aids had already decreased immediately
after the search.
Although it is fully expected that people go through a
transformation in knowledge, wishes, and requirements during
the decision process [59], to the best of our knowledge, this has
not been reported before as an essential part of the search for
health apps. We reflect on this in the Suggestions for Further
Research section. With regard to trust in smoking cessation
apps, we confirmed what the study by Regmi et al [60] put
forward as a potential threat to smoking cessation apps. In an
analysis of strengths, weaknesses, opportunities, and threats,
they postulated the loss of trust from users because of the
incongruence of perceived app abilities and actual
functionalities.
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Strengths and Limitations
This study’s additions to the literature are primarily the result
of our application of contextual inquiry, a method that is not
often used in comparable studies. By using contextual inquiries,
we were able to study the act of choosing an app in a situation
as naturally as possible. Participants could search on their own
devices at a place and time that was most convenient for them.
This may have increased the likelihood that participants would
feel at ease, be honest and open, and understand and accurately
remember information, which, in turn, would contribute to data
quality [61]. Furthermore, the mindset created by the contextual
inquiry’s specific basic principles of apprenticeship and
partnership facilitated curiosity, humility, interest in, and respect
for the respondent, which are generally seen as success factors
in conducting interviews [62]. Moreover, close collaboration
with participants throughout the research process is thought to
produce credible data [63].
We extended our contextual inquiries by video recording the
screens of the participants’ mobile devices and audio recording
their comments. This allowed us to detect that there is often a
discrepancy between what people think they see, read,
understand, and remember and what actually is on the screens.
These double recordings also enabled us to observe that choices
are frequently based on the faulty processing of information.
We also consider the inclusion criteria for our participants as a
strength of this study. The inclusion of participants in the study
who wanted to search for an app to actually stop smoking caused
the respondents to be more invested in the task and made the
task less artificial. Making observations of actual, realistic
behavior in a natural context may have contributed to the
ecological validity of the research [64].
Notwithstanding the strengths of the methodology, our chosen
approach also has some drawbacks, which create a number of
limitations. First, it has been hypothesized that a good rapport
between the interviewer and respondent also has downsides and
could result in response bias as it causes respondents to
ingratiate themselves with interviewers [61]. This could explain
why some of our participants indicated that the search during
the contextual inquiry was somewhat different from how they
would normally search for an app. At the end of the search, 3
participants (participants 3, 4, and 9) indicated that they had
chosen more consciously than they normally would have as
they had to state aloud why they made certain choices. Three
participants (participants 4, 5, and 9) indicated that they had
searched a bit more extensively and thoroughly. For 3
participants (participants 2, 7, and 8), the way they had searched
for a smoking cessation app was completely different, as
normally they would never browse but just go to the app store
for a direct search based on an app name. Lastly, 3 participants
(participants 1, 6, and 10) searched and found their app in much
the same way they would normally do.
In addition, during analyses of the data, we reached saturation
[65] when we got to the point where further data collection
would not necessarily add anything to the overall story [66].
Even before the analysis of the tenth and last inquiry, we found
no new variants of expressions in behavior within the themes
or subthemes. The decision to stop further recruitment was
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reinforced by the consideration of time investment in recruitment
and the chosen methodology. Nevertheless, it is conceivable
that studying more people could lead to an even richer
description of the search process, people’s actions, and their
motivations. For example, one of the participants was diagnosed
with Pervasive Developmental Disorder-Not Otherwise
Specified (PDD-NOS) and surprised us by looking at the
information in a completely different way than the other
participants.
A further limitation concerns the composition of our sample.
As the aim of the study was to better understand the process of
choosing a smoking cessation app, recruitment was not about
getting a representative sample but about composing a group
of people in such a way that we could gain different
perspectives. By purposive sampling on factors that could
theoretically influence the app choice, such as gender [67-69],
age [70], and education level [71], we tried to do just that.
However, it is thinkable that different cultural backgrounds or
other personal characteristics could provide different, new
insights.

Suggestions for Further Research
This study raises several new questions. During the search,
participants gained knowledge about smoking cessation apps
and developed wishes and requirements. This finding implies
that the search process in itself plays a role in the uptake of
apps. This raises entirely new questions about the influence of
these transformations on the outcome of the search process,
selecting an app: how do gaining knowledge and developing
wishes and requirements shape the decisions people make, is it
an important part of the decision process, does it lead to different
outcomes than a search in which no transformations would take
place, do these transformations also occur in less active and
thorough searches, and what underlying mechanisms are at
play? For instance, as all our participants chose an app with the
intention of using it, an active and thorough search may have
contributed to more satisfaction with the choice [72] and lower
uncertainty and thus have increased the intention of using the
app [73].
Another potentially interesting question is one regarding the
effect of the number of presented search results. The Apple
users who used a Dutch search term were presented with
significantly less relevant results than those who used an English
search term or those who searched the Google Play Store. On
average, participants who used Apple explored more app
information screens than Android users (mean 11.6 vs mean
5.2) and downloaded more apps (mean 2.6 vs mean 1.2). A
number of participants indicated that they liked the fact that
there were not so many results but were concurrently puzzled
by the limited results and presentation of irrelevant apps.
Experimental research with more respondents might explore
differences in experiences, feelings, considerations, and
decisions among various numbers of search results.
Finally, the matter of initial use is intriguing. Much research in
the field has focused on understanding the factors that influence
uptake, such as what people find engaging. The goal of many
of these studies is to increase uptake by helping users to, for
example, obtain information about things that are potentially
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engaging [32,33,74,75]. In this study, we saw that participants
searched for the functions and features they liked or found useful
and that uptake in the sense of downloads was high—every
participant ended the search with an app and the intention to
use it. However, after 2 weeks, we saw that some of the
participants had not even opened the app. Despite successful
uptake based on expected engaging functions, initial use was
thus not guaranteed, let alone actual engagement and continued
use. We suggest that it may be worthwhile to investigate what
happens between uptake and initial use. It could be useful if
further research takes into account the extra step of initial use
between uptake and continued use.

Implications for Practice
The results of this study indicate the need to work on the forms
of decision support in app stores. We propose a number of
suggestions for the design of three obvious solutions to support
people in searching and selecting a fitting app for smoking
cessation: advanced filters, recommender systems [76], and
curated portals [35].
The first solution involves advanced options to filter the search
results. In an immense supply, where people want information
that is not easy to find, if done properly, filters can make a
difference in terms of time, energy, and positive search
experience [77]. Choices based on popularity and others’
opinions can be made relatively easily by people themselves.
Therefore, filters should focus on the content of apps, taking
into account the functions and characteristics of the app. With
the help of technologies such as natural language processing
[78], text analytics [79], and machine learning [80], it is possible
to analyze apps in terms of content and identify the
characteristics present in the app. Filters and other tools based
on the identified characteristics can easily be included in the
user interface of an app store, with terms that are relevant,
useful, and recognizable to the user, to help the user choose an
app that is valuable to them.
The second solution is recommender systems. In this study, we
have seen that participants put much effort into figuring out
what functions and features they expect will really help them
and that they actually find that very difficult to do. Most
participants seemed quite unaware of what they needed to
support them in their behavior change. Thus, many choices in
our study (click or skip, click or download, or keep or discard)
ended up being based purely on a feeling or on what participants
found fun, attractive, or funny. However, there can be a
discrepancy between what people indicate to prefer and what
actually works well for them [81-83]. The possibility of
matching apps and participants with a recommender system
could theoretically go beyond matching based on what
participants like. Recommender systems could be trained with
delayed feedback on the effectiveness of the app on the health
behavior change, in this case: smoking cessation. Through this
training, the system gradually learns which (functions in which)
apps work for whom, optimizing the systems’ recommendations
on the expected effectiveness of an app, ultimately helping
people to find an app that they not only like but that may also
work effectively for them.
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A solution in the form of curated portals adds value in yet
another way when supporting people in choosing an app. First,
we have seen that several participants wanted to find a
professional, evidence-based app founded on scientific insights.
However, information about the quality of apps is almost
impossible to find in the app stores. From earlier studies, we
know that high-quality apps are scarce to begin with
[22,60,84,85] and, therefore, difficult to find in enormous
supply. People for whom quality is a criterion would be helped
by reliable assistance in choosing. There are reliable sites that
users also trust [31,35], such as the GGD App Store in the
Netherlands [86]; however, these are not found by users, as this
study and previous research have shown [31,35]. An
easy-to-find, well-curated site could also help keep people from
giving up after a first tried app. It can be a safe and orderly
collection where people can return to try a new app if they do
not like the first one.
The second argument in favor of curated app portals is data and
privacy protection. As in previous studies [35], we also observed
that participants hardly glanced at permissions, privacy terms,
and conditions. Although people regularly indicate that privacy
and data protection are important to them [31,32], in practice,
for most, it is not feasible to process and understand this type
of information [87]. Even if consumers were to read the
incomprehensible terms and conditions, information could be
incomplete [88]. Moreover, it has been found that many apps,
both free and paid versions, display dismal privacy practices
[89,90]. As the use of apps depends on the acceptance of the
conditions, and many people are not (or cannot be) aware of
the risks [87,88], a reliable, independent party that monitors
privacy and data conditions is of great importance.
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Conclusions
The empirical findings in this study add insights into the
literature on the process, information needs, information
processing, and decision-making and transformations in
knowledge, wishes and requirements, and confidence and trust
that occur when searching and selecting apps for smoking
cessation. Currently, finding an app that contains functions and
features you expect to help you quit smoking takes considerable
time and energy and can even be a negative experience. At
present, app stores do not appear tailored to finding suitable
smoking cessation apps, and consequently, people who want to
quit smoking need to process a lot of information and make a
multitude of choices. In this entire process, errors in information
processing creep into and affect decisions. Furthermore,
although every participant downloaded an app with the intention
of using it (uptake), initial use was lower, and subsequent
continued use and engagement were even lower. As such, our
findings highlight the need for further research into the factors
that affect initial use and into the relationship between active,
thorough searches and uptake and initial and continued use.
Furthermore, our findings stress the importance of developing
helpful tools to guide users through the immense supply of
health apps, such as advanced filters, recommender systems,
and curated health app portals. Among other things, we suggest
the creation of filters and recommendations based on app
functionalities and curated portals to guide people to
high-quality and trustworthy apps. These solutions could make
the search process easier, faster, and more enjoyable for people
who wish to find an app that is valuable to them and ultimately
effective.

Acknowledgments
The authors would like to thank the participants for their time, energy, and candid participation in this study. In addition, they
would like to acknowledge the use of DeepL Translator (free version) for translating parts of the text.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Example interview guide contextual inquiry.
[PDF File (Adobe PDF File), 205 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Example interview guide follow-up interview.
[PDF File (Adobe PDF File), 154 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Example process chart.
[PDF File (Adobe PDF File), 2889 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Checklist Standards for Reporting Qualitative Research.
[PDF File (Adobe PDF File), 142 KB-Multimedia Appendix 4]

https://humanfactors.jmir.org/2022/2/e32628

XSL• FO
RenderX

JMIR Hum Factors 2022 | vol. 9 | iss. 2 | e32628 | p. 18
(page number not for citation purposes)

JMIR HUMAN FACTORS

Hendriks et al

Multimedia Appendix 5
Search queries.
[PDF File (Adobe PDF File), 120 KB-Multimedia Appendix 5]

References
1.
2.
3.
4.
5.

6.
7.
8.

9.

10.
11.
12.
13.

14.

15.

16.

17.
18.
19.

20.

21.

Shahab L, West R. Smoking. In: French D, Vedhara K, Kaptein A, Weinman J, editors. Health Psychology. Hoboken, New
Jersey, United States: John Wiley & Sons; 2010:33-46.
Tobacco. World Health Organization. 2020. URL: https://www.who.int/news-room/fact-sheets/detail/tobacco [accessed
2020-07-29]
Støvring N, Avlund K, Schultz-Larsen K, Schroll M. The cumulative effect of smoking at age 50, 60, and 70 on functional
ability at age 75. Scand J Public Health 2004;32(4):296-302. [doi: 10.1080/14034940410024176] [Medline: 15370770]
Jha P. The hazards of smoking and the benefits of cessation: a critical summation of the epidemiological evidence in
high-income countries. Elife 2020 Mar 24;9:e49979 [FREE Full text] [doi: 10.7554/eLife.49979] [Medline: 32207405]
Peto R, Darby S, Deo H, Silcocks P, Whitley E, Doll R. Smoking, smoking cessation, and lung cancer in the UK since
1950: combination of national statistics with two case-control studies. Br Med J 2000 Aug 05;321(7257):323-329 [FREE
Full text] [doi: 10.1136/bmj.321.7257.323] [Medline: 10926586]
West R, Shahab L. Smoking cessation interventions. In: Killoran A, Kelly MP, editors. Evidence-based Public Health:
Effectiveness and efficiency. Oxfordshire, UK: Oxford University Press; 2010:215-232.
Tobacco: Health benefits of smoking cessation. World Health Organization. 2020. URL: https://www.who.int/news-room/
q-a-detail/tobacco-health-benefits-of-smoking-cessation [accessed 2020-08-03]
Griffiths F, Lindenmeyer A, Powell J, Lowe P, Thorogood M. Why are health care interventions delivered over the internet?
A systematic review of the published literature. J Med Internet Res 2006;8(2):e10 [FREE Full text] [doi: 10.2196/jmir.8.2.e10]
[Medline: 16867965]
Crutzen R, van der Vaart R, Evers A, Bode C. Public health, behavioural medicine and eHealth technology. In: Gemert-Pijnen
L, Kelders SM, Kip H, Sanderman R, editors. eHealth Research, Theory and Development. Milton Park, Abingdon,
Oxfordshire: Routledge; 2018:111-127.
Shahab L, McEwen A. Online support for smoking cessation: a systematic review of the literature. Addiction 2009
Nov;104(11):1792-1804. [doi: 10.1111/j.1360-0443.2009.02710.x] [Medline: 19832783]
Taylor GM, Dalili MN, Semwal M, Civljak M, Sheikh A, Car J. Internet-based interventions for smoking cessation. Cochrane
Database Syst Rev 2017 Sep 04;9:CD007078. [doi: 10.1002/14651858.CD007078.pub5] [Medline: 28869775]
Fogg BJ. Persuasive Technology: Using Computers to Change What We Think and Do. San Francisco: Morgan Kaufmann;
2003.
Oyebode O, Ndulue C, Alhasani M, Orji R. Persuasive mobile apps for health and wellness: a comparative systematic
review. In: Proceedings of the International Conference on Persuasive Technology. 2020 Presented at: International
Conference on Persuasive Technology; April 20-23, 2020; Aalborg, Denmark p. 163-181. [doi:
10.1007/978-3-030-45712-9_13]
Carolus A, Binder JF, Muench R, Schmidt C, Schneider F, Buglass SL. Smartphones as digital companions: characterizing
the relationship between users and their phones. New Media Society 2018 Dec 12;21(4):914-938. [doi:
10.1177/1461444818817074]
Nguyen MH, van Weert JC, Bol N, Loos EF, Tytgat KM, van de Ven AW, et al. Tailoring the mode of information
presentation: effects on younger and older adults' attention and recall of online information. Hum Commun Res 2016 Oct
21;43(1):102-126. [doi: 10.1111/hcre.12097]
Ubhi HK, Michie S, Kotz D, van Schayck OC, Selladurai A, West R. Characterising smoking cessation smartphone
applications in terms of behaviour change techniques, engagement and ease-of-use features. Transl Behav Med 2016
Sep;6(3):410-417 [FREE Full text] [doi: 10.1007/s13142-015-0352-x] [Medline: 27528530]
Oinas-Kukkonen H, Harjumaa M. Persuasive systems design: key issues, process model, and system features. Commun
Assoc Inform Syst 2009;24. [doi: 10.17705/1CAIS.02428]
Marcus A. Mobile Persuasion Design: Changing Behaviour by Combining Persuasion Design with Information Design.
New York: Springer; 2015.
Thornton L, Quinn C, Birrell L, Guillaumier A, Shaw B, Forbes E, et al. Free smoking cessation mobile apps available in
Australia: a quality review and content analysis. Aust N Z J Public Health 2017 Dec;41(6):625-630. [doi:
10.1111/1753-6405.12688] [Medline: 28749591]
Robinson CD, Seaman EL, Grenen E, Montgomery L, Yockey RA, Coa K, et al. A content analysis of smartphone apps
for adolescent smoking cessation. Transl Behav Med 2020 Feb 03;10(1):302-309. [doi: 10.1093/tbm/iby113] [Medline:
30476293]
Abroms LC, Lee Westmaas J, Bontemps-Jones J, Ramani R, Mellerson J. A content analysis of popular smartphone apps
for smoking cessation. Am J Prev Med 2013 Dec;45(6):732-736 [FREE Full text] [doi: 10.1016/j.amepre.2013.07.008]
[Medline: 24237915]

https://humanfactors.jmir.org/2022/2/e32628

XSL• FO
RenderX

JMIR Hum Factors 2022 | vol. 9 | iss. 2 | e32628 | p. 19
(page number not for citation purposes)

JMIR HUMAN FACTORS
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.
35.

36.
37.
38.

39.

40.

41.
42.

43.

Hoeppner BB, Hoeppner SS, Seaboyer L, Schick MR, Wu GW, Bergman BG, et al. How smart are smartphone apps for
smoking cessation? A content analysis. Nicotine Tob Res 2016 May;18(5):1025-1031 [FREE Full text] [doi:
10.1093/ntr/ntv117] [Medline: 26045249]
Mobile operating system market share worldwide. StatCounter. 2020. URL: https://gs.statcounter.com/os-market-share/
mobile/worldwide/#monthly-201911-202011T [accessed 2020-12-22]
Google Play vs the iOS app store - store stats for mobile apps. 42matters. 2020. URL: https://42matters.com/stats [accessed
2020-12-22]
Picoto WN, Duarte R, Pinto I. Uncovering top-ranking factors for mobile apps through a multimethod approach. J Busin
Res 2019 Aug;101:668-674. [doi: 10.1016/j.jbusres.2019.01.038]
Lee G, Raghu TS. Determinants of mobile apps' success: evidence from the app store market. J Manag Inform Syst 2014
Dec 07;31(2):133-170. [doi: 10.2753/MIS0742-1222310206]
Helf C, Hlavacs H. Apps for life change: critical review and solution directions. Entertain Comput 2016 May;14:17-22.
[doi: 10.1016/j.entcom.2015.07.001]
Huang H, Bashir M. Users' adoption of mental health apps: examining the impact of information cues. JMIR Mhealth
Uhealth 2017 Jun 28;5(6):e83 [FREE Full text] [doi: 10.2196/mhealth.6827] [Medline: 28659256]
Frick B, Kaimann D. The impact of customer reviews and advertisement efforts on the performance of experience goods
in electronic markets. Appl Econ Lett 2016 Dec 20;24(17):1237-1240. [doi: 10.1080/13504851.2016.1270399]
Dogruel L, Joeckel S, Bowman ND. Choosing the right app: an exploratory perspective on heuristic decision processes for
smartphone app selection. Mobile Media Commun 2014 Dec 29;3(1):125-144. [doi: 10.1177/2050157914557509]
Perski O, Blandford A, Ubhi HK, West R, Michie S. Smokers' and drinkers' choice of smartphone applications and
expectations of engagement: a think aloud and interview study. BMC Med Inform Decis Mak 2017 Feb 28;17(1):25 [FREE
Full text] [doi: 10.1186/s12911-017-0422-8] [Medline: 28241759]
Schueller SM, Neary M, O'Loughlin K, Adkins EC. Discovery of and interest in health apps among those with mental
health needs: survey and focus group study. J Med Internet Res 2018 Jun 11;20(6):e10141 [FREE Full text] [doi:
10.2196/10141] [Medline: 29891468]
Szinay D, Jones A, Chadborn T, Brown J, Naughton F. Influences on the uptake of and engagement with health and
well-being smartphone apps: systematic review. J Med Internet Res 2020 May 29;22(5):e17572 [FREE Full text] [doi:
10.2196/17572] [Medline: 32348255]
Kim H, Kankanhalli A, Lee H. Investigating decision factors in mobile application purchase: a mixed-methods approach.
Inform Manag 2016 Sep;53(6):727-739. [doi: 10.1016/j.im.2016.02.011]
Szinay D, Perski O, Jones A, Chadborn T, Brown J, Naughton F. Influences on the uptake of health and well-being apps
and curated app portals: think-aloud and interview study. JMIR Mhealth Uhealth 2021 Apr 27;9(4):e27173 [FREE Full
text] [doi: 10.2196/27173] [Medline: 33904827]
Beyer H, Holtzblatt K. Contextual Design: Defining Customer-Centered Systems. Amsterdam: Elsevier; 1998.
Holtzblatt K, Beyer H. Field research: data collection and interpretation. In: Contextual Design: Evolved. San Rafael, CA:
Morgan & Claypool; 2014:11-20.
Kaur H, Nori H, Jenkins S, Caruana R, Wallach H, Vaughan JW. Interpreting interpretability: understanding data scientists'
use of interpretability tools for machine learning. In: Proceedings of the 2020 CHI Conference on Human Factors in
Computing Systems. 2020 Presented at: CHI '20: CHI Conference on Human Factors in Computing Systems; April 25 30, 2020; Honolulu HI USA p. 1-14. [doi: 10.1145/3313831.3376219]
Kim K, Kim M, Lee H, Kim J, Moon J. A contextual inquiry of AVEC: power assist wheelchair enhancing communication.
In: Proceedings of the 14th ACM/IEEE International Conference on Human-Robot Interaction (HRI). 2019 Presented at:
14th ACM/IEEE International Conference on Human-Robot Interaction (HRI); March 11-14, 2019; Daegu, Korea (South).
[doi: 10.1109/hri.2019.8673238]
Lee CC, Wu FG. Innovative tourism navigation operation process and decision making. In: Proceedings of the The 2nd
International Conference on Software Engineering and Information Management. 2019 Presented at: ICSIM 2019: The
2nd International Conference on Software Engineering and Information Management; January 10 - 13, 2019; Bali Indonesia
p. 259-263 URL: https://dl.acm.org/doi/10.1145/3305160.3305175 [doi: 10.1145/3305160.3305175]
Kip H, Beerlage-de Jong N, Wentzel J. The contextual inquiry. In: Gemert-Pijnen L, Kelders SM, Kip H, Sanderman R,
editors. eHealth Research, Theory and Development. Oxfordshire, England, UK: Routledge; 2018:167-186.
Sakata J, Zhang M, Pu S, Xing J, Versha K. Beam: a mobile application to improve happiness and mental health. In:
Proceedings of the CHI Conference on Human Factors in Computing Systems. 2014 Presented at: CHI '14: CHI Conference
on Human Factors in Computing Systems; April 26 - May 1, 2014; Toronto Ontario Canada p. 221-226. [doi:
10.1145/2559206.2580931]
Comber R, Hoonhout J, van Halteren A, Moynihan P, Olivier P. Food practices as situated actionxploring and designing
for everyday food practices with households. In: Proceedings of the SIGCHI Conference on Human Factors in Computing
Systems. 2013 Presented at: CHI '13: CHI Conference on Human Factors in Computing Systems; April 27 - May 2, 2013;
Paris France p. 2457-2466. [doi: 10.1145/2470654.2481340]

https://humanfactors.jmir.org/2022/2/e32628

XSL• FO
RenderX

Hendriks et al

JMIR Hum Factors 2022 | vol. 9 | iss. 2 | e32628 | p. 20
(page number not for citation purposes)

JMIR HUMAN FACTORS
44.
45.

46.
47.
48.
49.
50.
51.

52.
53.

54.
55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.

69.
70.

Xu J, Chen P, Uglow S, Scott A, Montague E. Design challenges and guidelines for persuasive technologies that facilitate
healthy lifestyles. Comput Technol Appl 2012;3(2):140-147 [FREE Full text] [Medline: 24855501]
Boudreaux ED, Sullivan A, Abar B, Bernstein SL, Ginde AA, Camargo CA. Motivation rulers for smoking cessation: a
prospective observational examination of construct and predictive validity. Addict Sci Clin Pract 2012 Jun 08;7:8 [FREE
Full text] [doi: 10.1186/1940-0640-7-8] [Medline: 23186265]
Holtzblatt K, Wendell JB, Wood S. The contextual inquiry interview. In: Rapid Contextual Design. San Francisco, CA:
Morgan Kaufmann; 2005:79-100.
Beyer HR, Holtzblatt K. Apprenticing with the customer. Commun ACM 1995 May;38(5):45-52. [doi:
10.1145/203356.203365]
Gezondheidsenquête. CBS. 2017. URL: https://www.cbs.nl/nl-nl/nieuws/2017/37/zware-rokers-leven-gemiddeld -13
-jaar-korter/gezondheidsenquete [accessed 2020-12-22]
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/1478088706qp063oa]
Boeije H. Analysis in Qualitative Research. Thousand Oaks, CA: Sage Publications; 2009.
O'Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative research: a synthesis of
recommendations. Acad Med 2014 Sep;89(9):1245-1251 [FREE Full text] [doi: 10.1097/ACM.0000000000000388]
[Medline: 24979285]
Bunniss S, Kelly D. Research paradigms in medical education research. Med Educ 2010 Apr;44(4):358-366. [doi:
10.1111/j.1365-2923.2009.03611.x] [Medline: 20444071]
Granka L, Joachims T, Gay G. Eye-tracking analysis of user behavior in WWW search. In: Proceedings of the 27th Annual
International ACM SIGIR Conference on Research and Development in Information Retrieval. 2004 Presented at: SIGIR04:
The 27th ACM/SIGIR International Symposium on Information Retrieval 2004; July 25 - 29, 2004; Sheffield United
Kingdom p. 478-479. [doi: 10.1145/1008992.1009079]
Lorigo L, Haridasan M, Brynjarsdóttir H, Xia L, Joachims T, Gay G, et al. Eye tracking and online search: lessons learned
and challenges ahead. J Am Soc Inf Sci 2008 May;59(7):1041-1052. [doi: 10.1002/asi.20794]
Aitken M, Clancy B, Nass D. The growing value of digital health: evidence and impact on human health and the healthcare
system. IQVIA Institute for Human Data Science, Parsippany, USA. 2017. URL: https://www.iqvia.com/insights/
the-iqvia-institute/reports/the-growing-value-of-digital-health [accessed 2022-03-04]
Tversky A, Kahneman D. Judgment under uncertainty: heuristics and biases. Science 1974 Sep 27;185(4157):1124-1131.
[doi: 10.1126/science.185.4157.1124] [Medline: 17835457]
Kahneman D. Thinking, Fast and Slow. New York: Macmillan; 2011.
Dörner D, Schaub H. Errors in planning and decision-making and the nature of human information processing. Appl Psychol
1994 Oct;43(4):433-453. [doi: 10.1111/j.1464-0597.1994.tb00839.x]
Blackwell RD, Miniard PW, Engel JF. Consumer Behavior (10th). Mason, OH: Thomson/South-Western; 2006.
Regmi D, Tobutt C, Shaban S. Quality and use of free smoking cessation apps for smartphones. Int J Technol Assess Health
Care 2018 Jan;34(5):476-480. [doi: 10.1017/S0266462318000521] [Medline: 30226123]
Bell K, Fahmy E, Gordon D. Quantitative conversations: the importance of developing rapport in standardised interviewing.
Qual Quant 2016;50:193-212 [FREE Full text] [doi: 10.1007/s11135-014-0144-2] [Medline: 26792949]
Ritchie J, Lewis J, Nicholls C, Ormston R. Qualitative Research Practice: A Guide for Social Science Students and
Researchers. Thousand Oaks, CA: Sage Publications; 2013.
Creswell JW, Miller DL. Determining validity in qualitative inquiry. Theory Pract 2000 Aug;39(3):124-130. [doi:
10.1207/s15430421tip3903_2]
Lewis-Beck M, Bryman A, Liao T. The SAGE Encyclopedia of Social Science Research Methods. Thousand Oaks, CA:
Sage Publications; 2004.
Saunders B, Sim J, Kingstone T, Baker S, Waterfield J, Bartlam B, et al. Saturation in qualitative research: exploring its
conceptualization and operationalization. Qual Quant 2018;52(4):1893-1907 [FREE Full text] [doi:
10.1007/s11135-017-0574-8] [Medline: 29937585]
Strauss A, Corbin J. Basics of Qualitative Research: Grounded Theory Procedures and Technique. 2nd ed. London: Sage
Publications; 1998.
Lin X, Featherman M, Brooks SL, Hajli N. Exploring gender differences in online consumer purchase decision making:
an online product presentation perspective. Inf Syst Front 2018 Feb 28;21(5):1187-1201. [doi: 10.1007/s10796-018-9831-1]
Bidmon S, Terlutter R. Gender differences in searching for health information on the internet and the virtual patient-physician
relationship in Germany: exploratory results on how men and women differ and why. J Med Internet Res 2015;17(6):e156
[FREE Full text] [doi: 10.2196/jmir.4127] [Medline: 26099325]
Rodgers S, Harris MA. Gender and e-commerce: an exploratory study. J Advert Res 2003 Sep 01;43(3):322-329. [doi:
10.2501/jar-43-3-322-329]
Peek ST, Luijkx KG, Vrijhoef HJ, Nieboer ME, Aarts S, van der Voort CS, et al. Origins and consequences of technology
acquirement by independent-living seniors: towards an integrative model. BMC Geriatr 2017 Aug 22;17(1):189 [FREE
Full text] [doi: 10.1186/s12877-017-0582-5] [Medline: 28830444]

https://humanfactors.jmir.org/2022/2/e32628

XSL• FO
RenderX

Hendriks et al

JMIR Hum Factors 2022 | vol. 9 | iss. 2 | e32628 | p. 21
(page number not for citation purposes)

JMIR HUMAN FACTORS
71.
72.
73.
74.
75.
76.
77.

78.

79.

80.

81.
82.
83.
84.

85.

86.
87.

88.

89.
90.

Hendriks et al

BinDhim NF, McGeechan K, Trevena L. Who uses smoking cessation apps? A feasibility study across three countries via
smartphones. JMIR Mhealth Uhealth 2014;2(1):e4 [FREE Full text] [doi: 10.2196/mhealth.2841] [Medline: 25098439]
Schwartz B. The Paradox of Choice. New York, NY: Harper Collins; 2016.
Tudoran AA, Olsen SO, Dopico DC. Satisfaction strength and intention to purchase a new product. J Consum Behav 2012
May 23;11(5):391-405. [doi: 10.1002/cb.1384]
König LM, Attig C, Franke T, Renner B. Barriers to and facilitators for using nutrition apps: systematic review and conceptual
framework. JMIR Mhealth Uhealth 2021 Apr 01:e20037 [FREE Full text] [doi: 10.2196/20037] [Medline: 34254938]
Russell E, Lloyd-Houldey A, Memon A, Yarker J. Factors influencing uptake and use of a new health information app for
young people. J Technol Hum Serv 2019 Jan 28;36(4):222-240. [doi: 10.1080/15228835.2018.1536911]
Ricci F, Rokach L, Shapira B. Introduction to recommender systems handbook. In: Ricci F, Rokach L, Shapira B, Kantor
PB, editors. Recommender Systems Handbook. Boston, MA: Springer; 2011:1-35.
Bernardi L, Estevez P, Eidis M, Osama E. Recommending accommodation filters with online learning. In: Proceedings of
the ORSUM@ACM RecSys. 2020 Presented at: ORSUM@ACM RecSys 2020; September 25th, 2020; Virtual Event,
Brazil URL: http://ceur-ws.org/Vol-2715/paper3.pdf
Sarro F, Harman M, Jia Y, Zhang Y. Customer rating reactions can be predicted purely using app features. In: Proceedings
of the IEEE 26th International Requirements Engineering Conference (RE). 2018 Presented at: IEEE 26th International
Requirements Engineering Conference (RE); Aug. 20-24, 2018; Banff, AB, Canada. [doi: 10.1109/re.2018.00018]
Paglialonga A, Schiavo M, Caiani EG. Automated characterization of mobile health apps' features by extracting information
from the web: an exploratory study. Am J Audiol 2018 Nov 19;27(3S):482-492 [FREE Full text] [doi:
10.1044/2018_AJA-IMIA3-18-0008] [Medline: 30452752]
Scoccia GL. Automated feature identification for Android apps. In: Proceedings of the International Conference on Software
Engineering and Formal Methods. 2019 Presented at: International Conference on Software Engineering and Formal
Methods; September 18-20, 2019; Oslo, Norway p. 77-84 URL: https://rd.springer.com/chapter/10.1007/978-3-030-57506-9_7
Bassili JN. Meta-judgmental versus operative indexes of psychological attributes: the case of measures of attitude strength.
J Personal Soc Psychol 1996;71(4):637-653. [doi: 10.1037/0022-3514.71.4.637]
Halttu K, Oinas-Kukkonen H. Susceptibility to social influence strategies and persuasive system design: exploring the
relationship. Behav Inform Technol 2021 Jul 08:1-22. [doi: 10.1080/0144929x.2021.1945685]
Kaptein MC. Personalized Persuasion in Ambient Intelligence. Eindhoven: Technische Universiteit Eindhoven; 2012.
Haskins BL, Lesperance D, Gibbons P, Boudreaux ED. A systematic review of smartphone applications for smoking
cessation. Transl Behav Med 2017 Jun;7(2):292-299 [FREE Full text] [doi: 10.1007/s13142-017-0492-2] [Medline:
28527027]
McKay FH, Wright A, Shill J, Stephens H, Uccellini M. Using health and well-being apps for behavior change: a systematic
search and rating of apps. JMIR Mhealth Uhealth 2019 Jul 04;7(7):e11926 [FREE Full text] [doi: 10.2196/11926] [Medline:
31274112]
GGD App Store. URL: https://www.ggdappstore.nl/Appstore/Homepage [accessed 2021-07-13]
Kelley P, Consolvo S, Cranor L, Jung J, Sadeh N, Wetherall D. A conundrum of permissions: installing applications on an
android smartphone. In: Proceedings of the International Conference on Financial Cryptography and Data Security. 2012
Presented at: International Conference on Financial Cryptography and Data Security; February 27 - March 2, 2012;
Kralendijk, Bonaire, Sint Eustatius and Saba p. 68-79. [doi: 10.1007/978-3-642-34638-5_6]
Huckvale K, Torous J, Larsen ME. Assessment of the data sharing and privacy practices of smartphone apps for depression
and smoking cessation. JAMA Netw Open 2019 Apr 05;2(4):e192542 [FREE Full text] [doi:
10.1001/jamanetworkopen.2019.2542] [Medline: 31002321]
Han C, Reyes I, Feal A, Reardon J, Wijesekera P, Vallina-Rodriguez N, et al. The price is (Not) right: comparing privacy
in free and paid apps. Proceedings on Privacy Enhancing Technologies 2020;3:222-242. [doi: 10.2478/popets-2020-0050]
Polykalas SE, Prezerakos GN. When the mobile app is free, the product is your personal data. Digit Pol Regul Govern 2019
Mar 08;21(2):89-101. [doi: 10.1108/dprg-11-2018-0068]

Edited by A Kushniruk; submitted 23.08.21; peer-reviewed by D Szinay, K O'Loughlin; comments to author 26.10.21; revised version
received 24.11.21; accepted 09.01.22; published 14.04.22
Please cite as:
Hendriks Y, Peek S, Kaptein M, Bongers I
Process and Information Needs When Searching for and Selecting Apps for Smoking Cessation: Qualitative Study Using Contextual
Inquiry
JMIR Hum Factors 2022;9(2):e32628
URL: https://humanfactors.jmir.org/2022/2/e32628
doi: 10.2196/32628
PMID:

https://humanfactors.jmir.org/2022/2/e32628

XSL• FO
RenderX

JMIR Hum Factors 2022 | vol. 9 | iss. 2 | e32628 | p. 22
(page number not for citation purposes)

JMIR HUMAN FACTORS

Hendriks et al

©Ylva Hendriks, Sebastiaan Peek, Maurits Kaptein, Inge Bongers. Originally published in JMIR Human Factors
(https://humanfactors.jmir.org), 14.04.2022. 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 Human Factors, is properly cited. The complete bibliographic
information, a link to the original publication on https://humanfactors.jmir.org, as well as this copyright and license information
must be included.

https://humanfactors.jmir.org/2022/2/e32628

XSL• FO
RenderX

JMIR Hum Factors 2022 | vol. 9 | iss. 2 | e32628 | p. 23
(page number not for citation purposes)

