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ABSTRACT 

Background 

The transition from adolescence to early adulthood is a critical period in which there is a decline in 

physical activity. College and university students make up a large segment of this age group. 

Smartphones may be used to promote and support physical activity. The purpose of this qualitative 

study was to explore Dutch students’ preferences regarding a physical activity application for 

smartphones. 

Methods 

Thirty Dutch students (aged 18–25 years) used a physical activity app for three weeks and subsequently 

attended a focus group discussion (k = 5). To streamline the discussion, a discussion guide was 

developed covering seven main topics, including general app usage, usage and appreciation of the 

physical activity app, appreciation of and preferences for its features and the sharing of physical 

activity accomplishments through social media. The discussions were audio and video recorded, 

transcribed and analyzed according to conventional content analysis. 

Results 

The participants, aged 21 ± 2 years, were primarily female (67 percent). Several themes emerged: app 

usage, technical aspects, physical activity assessment, coaching aspects and sharing through social 

media. Participants most often used social networking apps (e.g. Facebook or Twitter), communication 

apps (e.g. WhatsApp) and content apps (e.g. news reports or weather forecasts). They preferred a 

simple and structured layout without unnecessary features. 

Ideally, the physical activity app should enable users to tailor it to their personal preferences by 

including the ability to hide features. Participants preferred a companion website for detailed 

information about their accomplishments and progress, and they liked tracking their workout using 

GPS. They preferred physical activity apps that coached and motivated them and provided tailored 

feedback toward personally set goals. They appreciated physical activity apps that enabled 

competition with friends by ranking or earning rewards, but only if the reward system was transparent. 

They were not willing to share their regular physical activity accomplishments through social media 

unless they were exceptionally positive. 

Conclusions 

Participants prefer physical activity apps that coach and motivate them, that provide tailored feedback 

toward personally set goals and that allow competition with friends. 

 

 

 

BACKGROUND 

The positive effects of regular physical activity are well known, yet many people do not comply with 

physical activity guidelines.44, 46 Sixty-four percent of Dutch young adults (aged 18–34 years) meet the 

guidelines for being physically active at a moderate intensity for at least 30 minutes per day and at 

least 5 days per week.78 The transition from adolescence to adulthood and the period of early 

adulthood itself is a critical period during the life course where the decline of physical activity appears 

to accelerate.79, 80 Previous studies indicate that the rate at which physical activity decreases varies 

between men and women, and men who transition into a university are more likely to adopt a less 

physically-active lifestyle.79 In the Netherlands, many students who enter university move away from 

home, start to live on their own or in student housing communities and combine their study obligations 

with part-time jobs and social commitments. This may result in a reduction in free time that was 

previously available for physical activities.81 

Smartphones and smartphone applications (apps) are popular, especially among highly educated 

young adults 82 and offer new possibilities for promoting physical activity. The rapidly growing number 

of fitness apps that are publicly available indicate their popularity.69 However, recent studies and a 

systematic review show that most of them are minimally based on established behavior change 

theories and techniques.36, 37, 60, 70 The review by Middelweerd et al. 70 further demonstrates that when 

established behavior change techniques are included, self-monitoring (e.g. GPS, diary, or 

accelerometer), goal-setting features and social support by connecting with social networking sites 

(e.g. Facebook or Twitter) were applied most frequently. 

A small number of studies examine the usability and effectiveness of physical activity apps to increase 

physical activity in healthy (young) adults.83-87 Glynn et al. 84 report significant increases (1029 steps) in 

daily step activity in the intervention group using an app that offered feedback graphs and continuous 

feedback. Kirwan et al. 83 conclude that a smartphone app in addition to website-delivered intervention 

could enhance engagement and increase levels of physical activity. Thus far, physical activity app 

interventions are commonly used as supplemental tools, complementing the primary goal of keeping 

track of personal goals 83, 86, making ecological momentary assessments 87 or providing feedback for 

current behavior.88 Yet, little is known about the preferences of young adults for specific behavior 

change techniques applied in a physical activity app that stands on its own. 

Social networking sites such as Facebook and Twitter are popular among Dutch young adults: 98 

percent use Facebook and/or Twitter 82. Many physical activity apps offer the possibility of sharing 

one’s activities through social media. However, little is known about whether Dutch students like the 
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possibility of sharing physical activity app-based tracking of their activities through social media and if 

they actually share their results. 

Developing a theory-based, effective and engaging physical activity app that is also based on user 

preferences and opinions is a complex process, as are all thoroughly-developed theory- and evidence-

based interventions 89. A recent review identifies key features that facilitate physical activity 

engagement: real-time feedback, social networking, expert consultations and goal setting. In addition, 

disruptive prompts, text messaging and competition-based strategies reportedly limit engagement in 

physical activity.74 However, little is known about the usage, appreciation and preferences of students 

(aged 18–25 years) for various features in such apps. Understanding their needs, expectations and 

preferences is the first step in designing more effective physical activity apps. 

 This study aimed to gain insight into the role, usability and appreciation of an existing physical activity 

app that allows sharing of activities through social media, called Nexercise.90 Three research questions 

were addressed: (1) How do Dutch bachelor’s and master’s students (aged 18–25 years) use and 

appreciate the various features of an existing physical activity app? (2) What are the preferences of 

Dutch bachelor’s and master’s students regarding a new physical activity app? (3) How do Dutch 

bachelor’s and master’s students use and appreciate the option to share accomplishments through 

social media? 

METHODS 

Design 

A qualitative design was used to explore respondents’ preferences, attitudes and experiences 

regarding physical activity apps; for this reason, focus group discussions were the chosen format.91 To 

ensure meaningful focus group discussions, participants must have had some experience with a 

physical activity app. They were asked to download the Nexercise app (version 2.2.3; 

www.nexercise.com) 90 and then use it during the three weeks preceding the discussions. The 

Nexercise app is a GPS fitness tracker that can be used for a variety of sports activities such as fitness, 

running and, horseback riding, and contains multiple options such as GPS tracking, activity log book, 

earning points, a competition feature, chat features and linking with social media. This physical activity 

app was selected because (1) it was found to include behavior change theories and techniques in a 

recent review, such as prompting goal setting, prompting self-monitoring, providing feedback on 

performance, providing rewards and planning social support 70; (2) it was freely available from both 

iTunes and Google Play and thus was compatible with both iPhones and Android smartphones; (3) it 

enabled tracking a variety of physical activity behaviors, so it was not focused on only one sport or 

activity; and (4) the app consisted of multiple features, including GPS tracking, rewarding, ranking, chat 

 

 

 

and the possibility of sharing results. Participants were asked to use the app when engaging in physical 

activity and to post their accomplishments on their social media pages. Use of the app and sharing was 

completely voluntary, and participants were informed that they could participate in the focus group 

discussions whether or not they used the app. 

The study was approved by the Medical Ethical Committee of the VU Medical Centre, Amsterdam. 

Recruitment 

This study was conducted using Dutch bachelor’s and master’s students at the VU University, 

Amsterdam between April and June 2013. Eligibility required the participants be current students 

(bachelor’s or master’s) aged between 18 and 25 years, healthy and without contraindications for 

sports participation, own a smartphone with internet access, be a member of Facebook or Twitter, and 

have mastery of the Dutch language. The recruitment took place in person by distributing flyers and 

through online social media advertisements, and eligible persons were informed that they could 

receive an incentive for their participation (i.e. an arm holder for a smartphone and voucher for free 

entrance to the university sports center). An effort was made to include participants who were at 

various physical activity levels because this might affect their preferences for specific features of a 

physical activity app. Participants were divided based on whether or not they met the Dutch physical 

activity guidelines. The physical activity levels were assessed using the Dutch short version of the 

International Physical Activity Questionnaire (IPAQ).92 Participants were considered to meet the Dutch 

physical activity guidelines if they reported at least 30 minutes of moderately intense physical activity 

daily for at least five days per week or at least 20 minutes of vigorous activity daily for at least three 

days per week.78 An effort was made to create homogenous focus groups based on the participants’ 

physical activity levels according to the IPAQ, resulting in three groups comprising participants who 

met the guidelines and two groups comprising participants who did not meet the guidelines. 

Procedures 

To streamline the focus group discussions, a discussion guide was developed which included open-

ended questions and prompts (statements) to encourage participants to share their opinions. The 

prompts aimed to provoke discussion about topics that were not yet covered and were used at the 

end of each discussion. Three prompts were used: 1) “I enjoy using a smartphone app during my sports 

activities, but only a couple of times. After a while I do not use the app anymore.” 2) “Positive feedback 

on my physical activity achievements from my friends encourages me to be more physically active.” 3) 

“It really annoys me when my friends on Facebook post their sports activities on their timeline.” Table 

3.1 provides an overview of the topics included in the discussion guide. An example of an open-ended 

question is, “When do you usually use the app and for what kinds of activities?” 
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Table 3.1 - Main topics of the focus group discussion guide 

Number Topics 
1 General smartphone application usage 

2 General impression of Nexercisea 

3 Usage and appreciation of Nexercisea 

4 Usage and appreciation of various features 

5 Preferences for various features 

6 Social support through an application 

7 Sharing through social media (e.g. Facebook or Twitter) 

a Nexercise = fun and weight loss: physical activity smartphone application for iOS and Android 

To obtain demographic characteristics, participants were asked to complete a short online 

questionnaire prior to the focus group discussion. The first page of this questionnaire contained 

information about the study and included an informed consent for the questionnaire, ensuring 

anonymity and confidentiality, and which required the participant’s signature before the remainder of 

the questionnaire could be completed. 

Written informed consents for the focus group discussions were obtained prior to the discussions, 

which spanned one hour each and were led by a trained moderator (DMvdL) who was an age peer of 

the participants. Prior to the first focus group discussion, the moderator attended a workshop on 

qualitative research and pilot-tested the discussion guide under the supervision of a qualitative 

research expert (MS). During the discussions, the moderator assured that participants were aware of 

the purpose and procedures, noted that they were audio and video recorded and ensured 

confidentiality and anonymous transcriptions. Two additional researchers (TV and AM, TV and MMvS 

or TV and JSM) assisted with the discussions by acting as practical assistants and observers and took 

the opportunity to ask the participants questions, clarifying any remaining concerns at the end of the 

discussions. At the close of each discussion, participants were given forms thanking them for 

participating and asking for written comments and then were awarded with the incentive. The 

comments could include issues they wanted to share but did not mention during the discussion and 

any comments regarding the topics that were discussed or topics they thought should have been 

discussed. The members of the research team attending the discussion evaluated it by sharing first 

impressions and assessing the role of the moderator. 

Data management and analysis 

The recordings were transcribed verbatim (DMvdL) with pseudonyms for each respondent. The 

transcripts were checked for quality and completeness by another researcher (TV) and were analyzed 

according to conventional content analysis, generally used when little research has been done in the 

subject area and little is known.91 Atlas.ti 6.0, software for qualitative analysis, was used to perform 

the analyses. First, the transcripts were read verbatim independently by two researchers (DMvdL and 

 

 

 

TV) to select relevant fragments based on the discussion guide. Various codes and sub codes were 

created with these fragments. Second, the codes were reviewed and split, combined, added or 

removed (DMvdL) if overlapping codes or better coding names were discovered. Third, the codes and 

sub codes were clustered and sorted into general themes (DMvdL), and a tree diagram was composed 

to provide a visual representation of the codes. Several meetings of the research team (TV, SJtV, 

MMvS, JSM, MS) were arranged so that consensus could be reached. All fragments were split according 

to the focus group discussion, which implies splitting data based on physical activity level (whether or 

not the participants met physical activity guidelines). This was done with the aim of finding remarkable 

differences between the groups. Once these differences were found and described, the data were 

combined for analysis as one dataset. 

RESULTS 

General characteristics 

Fifty-seven participants agreed to participate, yet 30 (53 percent) attended the focus group 

discussions. Figure 3.1 shows a flow chart of participant dropouts and reasons. 

The participants (n = 30) were aged 21 ± 2 years and were primarily female (67 percent) living in 

Amsterdam (50 percent) and did not meet physical activity guidelines (57 percent). The focus groups 

ranged from 4 to 7 members each. Participant characteristics are listed in Table 3.2. Within the groups 

comprising participants with higher physical activity levels, four participants (two male) were very 

active, reporting vigorously activity for at least 20 minutes 5 to 9 times weekly. 
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Figure 3.1 - Flowchart of the study procedure, drop-out rates and reasons 
Note. Overview of the number of participants initially agreeing to participate and drop-outs at various stages, 

resulting in 53% attending focus group discussions. 

*Reasons for not completing the study included: no response (n = 12), lack of time or commitment (n = 6), 

technical problems with the Nexercise application or smartphone (n = 2) and schedule conflicts for attending the 

focus group discussions (n = 7). 

General themes 

Five general themes emerged in all focus group discussions: general app usage, technical aspects, 

physical activity assessment, coaching aspects and sharing through social media. Figure 3.2 provides 

an overview of the themes and subthemes. In general, the same topics were discussed, and similar 

themes emerged in all groups. 

 

 

 

 

Figure 3.2 - Overview of the themes and sub-themes discussed in all focus groups 
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an overview of the themes and subthemes. In general, the same topics were discussed, and similar 

themes emerged in all groups. 

 

 

 

 

Figure 3.2 - Overview of the themes and sub-themes discussed in all focus groups 
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App usage 

App use in general 

The types of smartphone apps most often used by the participants were social networking apps such 

as Facebook and Twitter, communication apps (e.g. WhatsApp) and content apps (e.g. news reports, 

weather forecasts or public transport information). Game apps were not very popular; respondents 

stated that such apps were amusing or pleasant for short-term use only. Some participants, primarily 

those meeting the physical activity guidelines, already used a comparable physical activity app such as 

RunKeeper, Endomondo or Strava. 

Use of the Nexercise app 

In all focus group discussions except that of Group 4, the participants had a positive attitude toward 

physical activity apps. Group 4 comprised participants with lower levels of physical activity, and these 

participants stated they did not need such an app. Participants with higher physical activity levels 

clearly believed that the Nexercise app would be useful for inactive people, to raise awareness that 

they need to be more physically active, for example. However, they perceived the Nexercise app to be 

less useful for themselves. Self-reported app use revealed that all participants used the Nexercise app 

at least once with one exception. On average, it was used 8 times (range 0–29). 

The frequency of Nexercise app use varied among participants. For some, it became routine to start 

the tracking feature when they intended to exercise. “When the app was still working on my phone, it 

became natural to use the app.” (male who did not meet physical activity guidelines). “For me the app 

usage decreased over time. I used to be a fanatical user by always starting the app, but after a while I 

couldn’t care anymore.” (male who did not meet physical activity guidelines). For others, it was 

something they would easily forget. Often, the preceding mind-set appeared to determine the 

frequency of use (e.g. participants who found the app unnecessary, time consuming and not useful 

beforehand did not use it often or at all). Some participants mentioned that they exercised only for 

themselves and they did not require the support of a smartphone app. 

The majority of the participants reported becoming more aware of their physical activity level, such as 

their activity patterns and duration of their activities. They also saw that short distances could make a 

difference. “I became more aware of the fact that I am actually pretty active. I thought that I was doing 

nothing, but afterwards I was not that bad as I thought I was.” (female who did not meet physical 

activity guidelines). 

During all focus group discussions, the participants were presented with the following statement at 

the end of the discussion: “I enjoy using a smartphone app for a short period, but after that I do not 

use the app anymore.” Almost all participants agreed with this statement, saying they experienced this 

 

 

 

feeling with almost all smartphone apps they used. At some point, the novelty disappeared, and when 

they experienced a problem with the app, such as a stuttering mobile phone, lack of storage or battery 

problems, they often stopped using it. “It does not personally add anything for me… so you will quit 

using it, you can see it as useless and something you want to get rid of.” (male who did not meet 

physical activity guidelines). Participants mentioned that if the app was more tailored to their needs 

and if they gained added value from it, they would probably still use it. 

Technical aspects 

Design 

In general, the participants preferred to have a simple and well-ordered app design. They wanted to 

have a structured layout with only a few important features which could easily and effortlessly log 

activities and obtain a clear overview of the results. Some participants wanted to customize it 

themselves. “Maybe you could adapt the starting page of the application and choose a quick forward 

button, so you could easily go to the option you prefer… with the possibility to add or remove additional 

options .” (male who did not meet physical activity guidelines). 

Most participants appreciated the enormous list of activities included in the Nexercise app, but they 

found the list to be rather limited for some activities, such as fitness trainings. 

Calendar 

Participants with higher levels of physical activity liked the idea of a calendar within the app, providing 

them with an overview of their accomplishments. Some participants did not need such a schedule 

because they could use their own agenda. “I used it most often to log afterwards,… like trips to school 

and stuff like that…”(male who met physical activity guidelines). “What I like as well is the calendar…. 

I don’t work out on a regular basis, so if you look back you have an overview on which days you did 

what kind of sports…”(male who met physical activity guidelines). “But I usually write it down in my 

regular agenda, thus it is twice as much work to keep that diary as well.” (female who met physical 

activity guidelines). “Those agendas should be merged.” (male who did not meet physical activity 

guidelines). “Yes.” (female who met physical activity guidelines). The participants who did not meet 

guidelines thought of the app in terms of replacement for a coach telling them what to do. Thus, they 

wanted the calendar function to make a training schedule and to set tasks for them. 

Reminders 

Most of the participants who had lower levels of physical activity perceived the reminders as annoying. 

One reason for this was the feeling that they were able to decide for themselves when they wanted to 

exercise. Another reason was the potential feeling of guilt that did not work for them; a third was that 

they did not want to be bothered with notifications reminding them to exercise. However, participants 
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App usage 

App use in general 

The types of smartphone apps most often used by the participants were social networking apps such 

as Facebook and Twitter, communication apps (e.g. WhatsApp) and content apps (e.g. news reports, 

weather forecasts or public transport information). Game apps were not very popular; respondents 

stated that such apps were amusing or pleasant for short-term use only. Some participants, primarily 

those meeting the physical activity guidelines, already used a comparable physical activity app such as 

RunKeeper, Endomondo or Strava. 

Use of the Nexercise app 

In all focus group discussions except that of Group 4, the participants had a positive attitude toward 

physical activity apps. Group 4 comprised participants with lower levels of physical activity, and these 

participants stated they did not need such an app. Participants with higher physical activity levels 

clearly believed that the Nexercise app would be useful for inactive people, to raise awareness that 

they need to be more physically active, for example. However, they perceived the Nexercise app to be 

less useful for themselves. Self-reported app use revealed that all participants used the Nexercise app 

at least once with one exception. On average, it was used 8 times (range 0–29). 

The frequency of Nexercise app use varied among participants. For some, it became routine to start 

the tracking feature when they intended to exercise. “When the app was still working on my phone, it 

became natural to use the app.” (male who did not meet physical activity guidelines). “For me the app 

usage decreased over time. I used to be a fanatical user by always starting the app, but after a while I 

couldn’t care anymore.” (male who did not meet physical activity guidelines). For others, it was 

something they would easily forget. Often, the preceding mind-set appeared to determine the 

frequency of use (e.g. participants who found the app unnecessary, time consuming and not useful 

beforehand did not use it often or at all). Some participants mentioned that they exercised only for 

themselves and they did not require the support of a smartphone app. 

The majority of the participants reported becoming more aware of their physical activity level, such as 

their activity patterns and duration of their activities. They also saw that short distances could make a 

difference. “I became more aware of the fact that I am actually pretty active. I thought that I was doing 

nothing, but afterwards I was not that bad as I thought I was.” (female who did not meet physical 

activity guidelines). 

During all focus group discussions, the participants were presented with the following statement at 

the end of the discussion: “I enjoy using a smartphone app for a short period, but after that I do not 

use the app anymore.” Almost all participants agreed with this statement, saying they experienced this 

 

 

 

feeling with almost all smartphone apps they used. At some point, the novelty disappeared, and when 

they experienced a problem with the app, such as a stuttering mobile phone, lack of storage or battery 

problems, they often stopped using it. “It does not personally add anything for me… so you will quit 

using it, you can see it as useless and something you want to get rid of.” (male who did not meet 

physical activity guidelines). Participants mentioned that if the app was more tailored to their needs 

and if they gained added value from it, they would probably still use it. 

Technical aspects 

Design 

In general, the participants preferred to have a simple and well-ordered app design. They wanted to 

have a structured layout with only a few important features which could easily and effortlessly log 

activities and obtain a clear overview of the results. Some participants wanted to customize it 

themselves. “Maybe you could adapt the starting page of the application and choose a quick forward 

button, so you could easily go to the option you prefer… with the possibility to add or remove additional 

options .” (male who did not meet physical activity guidelines). 

Most participants appreciated the enormous list of activities included in the Nexercise app, but they 

found the list to be rather limited for some activities, such as fitness trainings. 

Calendar 

Participants with higher levels of physical activity liked the idea of a calendar within the app, providing 

them with an overview of their accomplishments. Some participants did not need such a schedule 

because they could use their own agenda. “I used it most often to log afterwards,… like trips to school 

and stuff like that…”(male who met physical activity guidelines). “What I like as well is the calendar…. 

I don’t work out on a regular basis, so if you look back you have an overview on which days you did 

what kind of sports…”(male who met physical activity guidelines). “But I usually write it down in my 

regular agenda, thus it is twice as much work to keep that diary as well.” (female who met physical 

activity guidelines). “Those agendas should be merged.” (male who did not meet physical activity 

guidelines). “Yes.” (female who met physical activity guidelines). The participants who did not meet 

guidelines thought of the app in terms of replacement for a coach telling them what to do. Thus, they 

wanted the calendar function to make a training schedule and to set tasks for them. 

Reminders 

Most of the participants who had lower levels of physical activity perceived the reminders as annoying. 

One reason for this was the feeling that they were able to decide for themselves when they wanted to 

exercise. Another reason was the potential feeling of guilt that did not work for them; a third was that 

they did not want to be bothered with notifications reminding them to exercise. However, participants 
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with higher levels of physical activity more often appreciated the reminders, although they also 

highlighted that they did not always come at appropriate moments. For instance, they came after 

recent physical activity or when it was late in the evening. Some participants reported that the 

reminders were tools that triggered them to make time to exercise or to fill out more activity results. 

“For me it was more like a reminder,… I need to fill in my diary today,… that I really got the feeling I 

need to work out tonight.” (male who met physical activity guidelines). 

Companion website 

Almost all participants preferred having an account on a website in addition to the app. Reasons for 

this were that they could add data more easily and that it could present much more information about 

their activities, such as progress bars, activity schedules, graphics, maps and routes. “…that it finds a 

route…; I want 5 km and then the website tells you which route.” (male who did not meet physical 

activity guidelines). Instructional videos, tips and forums came up in the discussions only among those 

with lower levels of physical activity. They indicated that such a website should be an additional 

support system where they could access more detailed and in-depth information and tips on how to 

perform a workout. In contrast, the participants with higher levels of physical activity preferred a 

website that presented additional and more detailed information about their workout (e.g. average 

speed and heart rate) and their progress. A few participants noted that such a website could be a 

barrier for use of the app. “Yes, an additional website for support with the option to set a goal and to 

reach it. But it is an additional barrier to go and visit the website.” (female who did not meet physical 

activity guidelines). 

Physical activity assessment 

GPS tracking vs. activity logging 

Nexercise provided various options for logging activities. Some participants consistently logged their 

activities after exercise because they knew the exact information they needed or because it was not 

possible to track their activities with GPS. Examples of such activities are swimming or playing soccer. 

“Actually, I only logged my activity afterwards and once I took it for a run, but for everything else like 

spinning I wouldn’t take it with me.” (male who met physical activity guidelines). Additionally, some 

participants admitted that they often forgot to start the tracking feature, so they could log recent 

activities only. For others, it became routine to log activities at the end of the day. A small number 

found it very annoying to carry their smartphones with them during exercise. It was often mentioned 

that because tracking with GPS consumes battery power, participants felt they had no choice and 

would log activities only after exercise. Some found it unnecessary to log activities because they had 

already completed their exercise. Some found it was more convenient to track their activities with GPS 

 

 

 

because the application automatically measured detailed information about speed and distance and 

showed real-time data. However, they reported that they often forgot to start the GPS tracking. 

 Intensity and satisfaction 

Participants highlighted the importance of reporting the intensity of their activities afterwards: they 

found a big difference between having a training session or a match and doing an exercise just for fun. 

The intensity also had to be taken into account when calculating the points that could be earned. “You 

should fill out the intensity…; when I am following a spinning lesson, then a specific amount of points 

are rated for that activity, but I can exercise to the maximum or I can exercise at ease.” (male who met 

physical activity guidelines). 

Participants who did not meet physical activity guidelines wanted to be able to add information after 

completing their activities, such as how they felt during the activity. “Maybe when you have finished 

running, you could indicate with a smiley how you felt during the exercise.” (female who did not meet 

physical activity guidelines). 

Extra device 

A couple of participants wanted to use the app in combination with another device, such as a 

pedometer or heart rate monitor. Most who mentioned this functionality were already physically 

active. Others found it unnecessary and were not willing to pay extra for such a device. 

Coaching aspects 

Coach 

A coaching feature generally was seen as a huge advantage in a physical activity smartphone app. Some 

participants preferred the attention from a live personal coach or the support of friends during their 

activities. However, they recognized that if this was not possible, a coaching feature in an app is the 

second-best option. Opinions differed as to whether this coaching feature should provide support 

during or after physical activity. Some said they would find it annoying to hear a coach during their 

activities, primarily because they felt a device should not speak to them. However, most preferred to 

hear a motivating and enthusiastic voice giving information about their speed, distance or progress 

and making encouraging statements during physical activity. “A coach who really encourages you, who 

is saying that you are doing a good job and who tells you to see you the next time, that is really nice.” 

(female who did not meet physical activity guidelines). 

All participants liked the idea of a coaching feature, but depending on whether they met physical 

activity guidelines, they wanted it presented in a slightly different way. Those who did not meet 

physical activity guidelines wanted a coaching feature that would stimulate them to reach their goals, 
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reminders were tools that triggered them to make time to exercise or to fill out more activity results. 

“For me it was more like a reminder,… I need to fill in my diary today,… that I really got the feeling I 

need to work out tonight.” (male who met physical activity guidelines). 

Companion website 

Almost all participants preferred having an account on a website in addition to the app. Reasons for 

this were that they could add data more easily and that it could present much more information about 

their activities, such as progress bars, activity schedules, graphics, maps and routes. “…that it finds a 

route…; I want 5 km and then the website tells you which route.” (male who did not meet physical 

activity guidelines). Instructional videos, tips and forums came up in the discussions only among those 

with lower levels of physical activity. They indicated that such a website should be an additional 

support system where they could access more detailed and in-depth information and tips on how to 

perform a workout. In contrast, the participants with higher levels of physical activity preferred a 

website that presented additional and more detailed information about their workout (e.g. average 

speed and heart rate) and their progress. A few participants noted that such a website could be a 

barrier for use of the app. “Yes, an additional website for support with the option to set a goal and to 

reach it. But it is an additional barrier to go and visit the website.” (female who did not meet physical 

activity guidelines). 

Physical activity assessment 

GPS tracking vs. activity logging 

Nexercise provided various options for logging activities. Some participants consistently logged their 

activities after exercise because they knew the exact information they needed or because it was not 

possible to track their activities with GPS. Examples of such activities are swimming or playing soccer. 

“Actually, I only logged my activity afterwards and once I took it for a run, but for everything else like 

spinning I wouldn’t take it with me.” (male who met physical activity guidelines). Additionally, some 

participants admitted that they often forgot to start the tracking feature, so they could log recent 

activities only. For others, it became routine to log activities at the end of the day. A small number 

found it very annoying to carry their smartphones with them during exercise. It was often mentioned 

that because tracking with GPS consumes battery power, participants felt they had no choice and 

would log activities only after exercise. Some found it unnecessary to log activities because they had 

already completed their exercise. Some found it was more convenient to track their activities with GPS 

 

 

 

because the application automatically measured detailed information about speed and distance and 

showed real-time data. However, they reported that they often forgot to start the GPS tracking. 

 Intensity and satisfaction 

Participants highlighted the importance of reporting the intensity of their activities afterwards: they 

found a big difference between having a training session or a match and doing an exercise just for fun. 

The intensity also had to be taken into account when calculating the points that could be earned. “You 

should fill out the intensity…; when I am following a spinning lesson, then a specific amount of points 

are rated for that activity, but I can exercise to the maximum or I can exercise at ease.” (male who met 

physical activity guidelines). 

Participants who did not meet physical activity guidelines wanted to be able to add information after 

completing their activities, such as how they felt during the activity. “Maybe when you have finished 

running, you could indicate with a smiley how you felt during the exercise.” (female who did not meet 

physical activity guidelines). 

Extra device 

A couple of participants wanted to use the app in combination with another device, such as a 

pedometer or heart rate monitor. Most who mentioned this functionality were already physically 

active. Others found it unnecessary and were not willing to pay extra for such a device. 

Coaching aspects 

Coach 

A coaching feature generally was seen as a huge advantage in a physical activity smartphone app. Some 

participants preferred the attention from a live personal coach or the support of friends during their 

activities. However, they recognized that if this was not possible, a coaching feature in an app is the 

second-best option. Opinions differed as to whether this coaching feature should provide support 

during or after physical activity. Some said they would find it annoying to hear a coach during their 

activities, primarily because they felt a device should not speak to them. However, most preferred to 

hear a motivating and enthusiastic voice giving information about their speed, distance or progress 

and making encouraging statements during physical activity. “A coach who really encourages you, who 

is saying that you are doing a good job and who tells you to see you the next time, that is really nice.” 

(female who did not meet physical activity guidelines). 

All participants liked the idea of a coaching feature, but depending on whether they met physical 

activity guidelines, they wanted it presented in a slightly different way. Those who did not meet 

physical activity guidelines wanted a coaching feature that would stimulate them to reach their goals, 
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encourage them to keep going and provide them with tips about healthy exercising. Those who met 

physical activity guidelines wanted a coaching feature that would give detailed information about their 

workouts and tips on how to intensify the exercise as well as information about sporting events in the 

neighborhood. 

Goal-setting 

Almost all participants preferred a coach in combination with goal-setting. Most preferred to set goals 

when using the app. They wanted to choose between different goals or to be able to make a new goal, 

such as losing weight, improving fitness or keeping up with a specific activity schedule. They highlighted 

that if they could set a goal, they wanted the app to work as a coach by reminding them to exercise or 

to tell them what their progress was. It was very important to them to make a schedule, to set a task 

and to work toward reaching goals. Those who did not meet physical activity guidelines, in particular, 

preferred a goal-setting feature. They highlighted that they really needed to set goals and to be guided 

in reaching these goals. “It is very important for me to set goals… with a graphic representation, like a 

bar, for example, you have a guideline to exercise a specific amount of hours per week, then it would 

be very good to see, ‘oh right now I am in the red zone or the orange zone,’ and when I am progressing, 

‘I am in the green zone.” (female who did not meet physical activity guidelines). Those who met 

physical activity the guidelines reported that goal-setting was unnecessary. 

Feedback and motivational features 

Most participants would have liked to have some personal feedback from a coach after completing 

their activities. Examples of such personal feedback included compliments, reporting their progress 

and helping them with their schedule and reaching their goals. Adding tips to the app about how to 

reach goals, how to make activities more fun, how to exercise safely and when it is best to exercise 

would be desirable assets, according to the participants. 

In addition, most reported a desire to add more information about themselves before using the app, 

such as their motivation level, experience level, desired goals and weights and heights. “Maybe you 

could first fill out something about yourself, for instance how motivated you are and whether you are 

feeling good at the moment.” (female who did not meet physical activity guidelines). 

In addition, they wanted to receive more detailed information about their activities afterwards. For 

instance, graphic visualizations of their progress, burned calories, a map of the route taken and speed 

and distance information. The group of participants who did not meet physical activity guidelines, in 

particular, preferred information about the number of calories burned during a workout. Information 

about the environment, such as operating hours of sports facilities, was identified as less important 

because they already knew it or could search for that type of information on the Internet. Opinions as 

 

 

 

to whether the app should offer information about the weather were diverse: for some, it would be 

helpful if the app could take the weather forecast into account when scheduling activities, but for 

others, it made the application less clear, and they could use the Internet just as easily. Some stressed 

that information about sporting events in their neighborhood was appreciated. 

Some participants suggested a music feature during their activities that could be interrupted by the 

coach. When doing a good job, this music feature could reward them with a ‘power song’, motivating 

them to keep going. 

Competition 

Most participants found the ranking feature interesting and motivating. They experienced this ranking 

as a match in which they did not want to be inferior to their friends. “Yes it is a little bit shocking when 

you noticed that your friends did a good job.” (female who did not meet physical activity guidelines). 

“Haha, I would go for a workout because it is confronting and because I want to be physically active…” 

(female who did not meet physical activity guidelines). “Yes, it encourages me. A friend of mine is 

jogging quite often, so when I see she did some exercise, it motivates me to go exercising again.” 

(female who did not meet physical activity guidelines). 

A few participants reported the ranking feature as unimportant and something they did not need. They 

found it only interesting to compare their results with themselves and not with others. Additionally, 

because of their lack of time, they wanted to focus only on exercising and not on playing a game. Some 

participants who did not meet physical activity guidelines found it confrontational, leading to either a 

decrease or increase in physical activity. 

A couple participants intended to continue using the app after this study. Their reasons were that (1) 

they started a competition with their friends that they wanted to continue or (2) they used the app to 

document their exercise progress. 

Rewards 

Most participants liked earning points according to their exercise. Receiving an award was perceived 

as motivational and as input for a competition with friends. “But it motivates me to log my activity, if 

you are going to the next level when you are filling in your activities. …Yes, I like that.” (male who met 

physical activity guidelines). 

For some of the participants, it was unnecessary to get rewarded with points for being physically active. 

“Yes, it doesn’t mean anything to me.” (female who met physical activity guidelines). 

What bothered most participants was that if they were rewarded with points, it was unclear how these 

points were calculated. They preferred that the number of points represent the type and intensity of 
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encourage them to keep going and provide them with tips about healthy exercising. Those who met 

physical activity guidelines wanted a coaching feature that would give detailed information about their 

workouts and tips on how to intensify the exercise as well as information about sporting events in the 

neighborhood. 

Goal-setting 

Almost all participants preferred a coach in combination with goal-setting. Most preferred to set goals 

when using the app. They wanted to choose between different goals or to be able to make a new goal, 

such as losing weight, improving fitness or keeping up with a specific activity schedule. They highlighted 

that if they could set a goal, they wanted the app to work as a coach by reminding them to exercise or 

to tell them what their progress was. It was very important to them to make a schedule, to set a task 

and to work toward reaching goals. Those who did not meet physical activity guidelines, in particular, 

preferred a goal-setting feature. They highlighted that they really needed to set goals and to be guided 

in reaching these goals. “It is very important for me to set goals… with a graphic representation, like a 

bar, for example, you have a guideline to exercise a specific amount of hours per week, then it would 

be very good to see, ‘oh right now I am in the red zone or the orange zone,’ and when I am progressing, 

‘I am in the green zone.” (female who did not meet physical activity guidelines). Those who met 

physical activity the guidelines reported that goal-setting was unnecessary. 

Feedback and motivational features 

Most participants would have liked to have some personal feedback from a coach after completing 

their activities. Examples of such personal feedback included compliments, reporting their progress 

and helping them with their schedule and reaching their goals. Adding tips to the app about how to 

reach goals, how to make activities more fun, how to exercise safely and when it is best to exercise 

would be desirable assets, according to the participants. 

In addition, most reported a desire to add more information about themselves before using the app, 

such as their motivation level, experience level, desired goals and weights and heights. “Maybe you 

could first fill out something about yourself, for instance how motivated you are and whether you are 

feeling good at the moment.” (female who did not meet physical activity guidelines). 

In addition, they wanted to receive more detailed information about their activities afterwards. For 

instance, graphic visualizations of their progress, burned calories, a map of the route taken and speed 

and distance information. The group of participants who did not meet physical activity guidelines, in 

particular, preferred information about the number of calories burned during a workout. Information 

about the environment, such as operating hours of sports facilities, was identified as less important 

because they already knew it or could search for that type of information on the Internet. Opinions as 

 

 

 

to whether the app should offer information about the weather were diverse: for some, it would be 

helpful if the app could take the weather forecast into account when scheduling activities, but for 

others, it made the application less clear, and they could use the Internet just as easily. Some stressed 

that information about sporting events in their neighborhood was appreciated. 

Some participants suggested a music feature during their activities that could be interrupted by the 

coach. When doing a good job, this music feature could reward them with a ‘power song’, motivating 

them to keep going. 

Competition 

Most participants found the ranking feature interesting and motivating. They experienced this ranking 

as a match in which they did not want to be inferior to their friends. “Yes it is a little bit shocking when 

you noticed that your friends did a good job.” (female who did not meet physical activity guidelines). 

“Haha, I would go for a workout because it is confronting and because I want to be physically active…” 

(female who did not meet physical activity guidelines). “Yes, it encourages me. A friend of mine is 

jogging quite often, so when I see she did some exercise, it motivates me to go exercising again.” 

(female who did not meet physical activity guidelines). 

A few participants reported the ranking feature as unimportant and something they did not need. They 

found it only interesting to compare their results with themselves and not with others. Additionally, 

because of their lack of time, they wanted to focus only on exercising and not on playing a game. Some 

participants who did not meet physical activity guidelines found it confrontational, leading to either a 

decrease or increase in physical activity. 

A couple participants intended to continue using the app after this study. Their reasons were that (1) 

they started a competition with their friends that they wanted to continue or (2) they used the app to 

document their exercise progress. 

Rewards 

Most participants liked earning points according to their exercise. Receiving an award was perceived 

as motivational and as input for a competition with friends. “But it motivates me to log my activity, if 

you are going to the next level when you are filling in your activities. …Yes, I like that.” (male who met 

physical activity guidelines). 

For some of the participants, it was unnecessary to get rewarded with points for being physically active. 

“Yes, it doesn’t mean anything to me.” (female who met physical activity guidelines). 

What bothered most participants was that if they were rewarded with points, it was unclear how these 

points were calculated. They preferred that the number of points represent the type and intensity of 
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the activity. Most wanted to receive real rewards instead of virtual rewards, such as discount vouchers 

for sporting goods stores, gift cards or tickets to sporting events. Some wanted to earn points that 

reflected their burned calories. 

Chat 

Participants were clear about whether the app should have a chat feature. “The idea is okay, but 

nobody uses it, so, yes, you don’t need it.” (female who did not meet physical activity guidelines). They 

were unanimous that the chat function was a needless feature and a waste of time. They highlighted 

that if they wanted to chat, they would use other apps. 

Sharing through social media 

Reason for sharing through social media 

Some participants reported that they occasionally shared their physical activity achievements through 

social media (primarily Facebook). The main reasons for sharing their results were that they were 

proud of their accomplishments or that they wanted to share information about, for example, their 

running or cycling routes with friends. The perceptions of their feelings if posts were liked or responded 

to were diverse. Some reported that it would motivate or support them, while others reported that it 

would not make a difference. Those who did not meet physical activity guidelines, in particular, 

acknowledged that they liked getting Facebook likes for their achievements, and they stated it would 

make a difference in their physical activity behaviors. 

If participants shared their achievements through social media, they preferred doing so with personally 

typed messages, maps of their routes or photos. They also highlighted that sharing their achievements 

via the app seemed unnecessary, because they could share it via Facebook themselves. 

Though some participants shared some of their achievements through social media using other 

smartphone apps, almost nobody shared them via the Nexercise app. In each focus group discussion, 

there was strong agreement that people should post only exceptional results, such as winning a match, 

becoming a champion, participating in a marathon or reaching a desired goal. The main reason for this 

preference was their annoyance at people who post all types of information (e.g. training results or 

walking to the bus stop), and they did not want to be perceived as that type of person. “Yes indeed, 

why do others need to know,… it is like, oh I did some sports… It is a little bit stupid. That’s when I think 

to myself, nobody needs to know…” (female who did not meeting physical activity guidelines). 

Other reasons included being physically active for oneself, being embarrassed by the results, feeling it 

was not worth mentioning and feeling it was just as easy to tell friends that type of information in 

person. 

 

 

 

Private community 

Many participants reported that they found most posts of others in their social media communities as 

annoying and something they were not interested in. They highlighted that this feeling depended on 

who shared the information (e.g. close friends or training buddies). They also reported that 

information shared by others about an exceptional accomplishment or reaching a goal was seen as 

something interesting to read. Therefore, in almost every focus group discussion, sharing 

achievements in a private community through social media was raised. Almost all participants reacted 

quite positively to the idea, and they were willing to form such a group with their closest friends, 

friends who were interested, people with the same goals, people using the same application, people 

with the same fitness level, people from the same sports club or people from their area of study. They 

envisioned that they would receive social support when part of a community with similar interests. 

DISCUSSION 

This study explored the use and appreciation of and the preferences for various features of a physical 

activity app by Dutch students (aged 18–25 years). As expected, based on the popularity of health and 

fitness apps, participants expressed positive attitudes toward a physical activity app. In general, they 

liked the idea of a physical activity app. Those who met physical activity guidelines thought that it was 

more useful to others than to themselves, stating that physical activity apps such as Nexercise could 

raise awareness for those who are not physically active, but that they are not suitable for themselves. 

Those who did not meet physical activity guidelines highlighted a desire for a personal coach function 

to help them achieve their self-determined goals, whereas those who met the guidelines preferred 

detailed training information, such as how to intensify their training sessions. Almost all participants 

preferred a companion website that could give detailed and general information about their behaviors. 

The preferences for motivational features agree with those found in previous research; participants 

preferred self-monitoring and goal-setting features. Ehlers and Huberty 93 note that middle-aged 

women (mean age, 40.7 years; SD, 10.3 years) prefer a smartphone app that includes features to track 

their behavior and to set goals; however, these women are less interested in motivational features or 

features to overcome barriers. Rabin and Bock 75 report similar results based on their study of fourteen 

adults (aged 23–60 years) who used three physical activity apps and felt that the ideal app should apply 

to different types of activities, be easy to use, track activity automatically and set goals. Features that 

target self-regulatory principles (e.g. self-monitoring, goal setting, behavioral feedback and problem 

solving features to overcome barriers) have been used successfully in physical activity promotion 

interventions. King and colleagues 94 demonstrate in a small study population that an app using self-

regulatory principles is able to increase overall moderate-vigorous physical activity in aging adults. 
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the activity. Most wanted to receive real rewards instead of virtual rewards, such as discount vouchers 

for sporting goods stores, gift cards or tickets to sporting events. Some wanted to earn points that 

reflected their burned calories. 

Chat 

Participants were clear about whether the app should have a chat feature. “The idea is okay, but 

nobody uses it, so, yes, you don’t need it.” (female who did not meet physical activity guidelines). They 

were unanimous that the chat function was a needless feature and a waste of time. They highlighted 

that if they wanted to chat, they would use other apps. 

Sharing through social media 

Reason for sharing through social media 

Some participants reported that they occasionally shared their physical activity achievements through 

social media (primarily Facebook). The main reasons for sharing their results were that they were 

proud of their accomplishments or that they wanted to share information about, for example, their 

running or cycling routes with friends. The perceptions of their feelings if posts were liked or responded 

to were diverse. Some reported that it would motivate or support them, while others reported that it 

would not make a difference. Those who did not meet physical activity guidelines, in particular, 

acknowledged that they liked getting Facebook likes for their achievements, and they stated it would 

make a difference in their physical activity behaviors. 

If participants shared their achievements through social media, they preferred doing so with personally 

typed messages, maps of their routes or photos. They also highlighted that sharing their achievements 

via the app seemed unnecessary, because they could share it via Facebook themselves. 

Though some participants shared some of their achievements through social media using other 

smartphone apps, almost nobody shared them via the Nexercise app. In each focus group discussion, 

there was strong agreement that people should post only exceptional results, such as winning a match, 

becoming a champion, participating in a marathon or reaching a desired goal. The main reason for this 

preference was their annoyance at people who post all types of information (e.g. training results or 

walking to the bus stop), and they did not want to be perceived as that type of person. “Yes indeed, 

why do others need to know,… it is like, oh I did some sports… It is a little bit stupid. That’s when I think 

to myself, nobody needs to know…” (female who did not meeting physical activity guidelines). 

Other reasons included being physically active for oneself, being embarrassed by the results, feeling it 

was not worth mentioning and feeling it was just as easy to tell friends that type of information in 

person. 

 

 

 

Private community 

Many participants reported that they found most posts of others in their social media communities as 

annoying and something they were not interested in. They highlighted that this feeling depended on 

who shared the information (e.g. close friends or training buddies). They also reported that 

information shared by others about an exceptional accomplishment or reaching a goal was seen as 

something interesting to read. Therefore, in almost every focus group discussion, sharing 

achievements in a private community through social media was raised. Almost all participants reacted 

quite positively to the idea, and they were willing to form such a group with their closest friends, 

friends who were interested, people with the same goals, people using the same application, people 

with the same fitness level, people from the same sports club or people from their area of study. They 

envisioned that they would receive social support when part of a community with similar interests. 

DISCUSSION 

This study explored the use and appreciation of and the preferences for various features of a physical 

activity app by Dutch students (aged 18–25 years). As expected, based on the popularity of health and 

fitness apps, participants expressed positive attitudes toward a physical activity app. In general, they 

liked the idea of a physical activity app. Those who met physical activity guidelines thought that it was 

more useful to others than to themselves, stating that physical activity apps such as Nexercise could 

raise awareness for those who are not physically active, but that they are not suitable for themselves. 

Those who did not meet physical activity guidelines highlighted a desire for a personal coach function 

to help them achieve their self-determined goals, whereas those who met the guidelines preferred 

detailed training information, such as how to intensify their training sessions. Almost all participants 

preferred a companion website that could give detailed and general information about their behaviors. 

The preferences for motivational features agree with those found in previous research; participants 

preferred self-monitoring and goal-setting features. Ehlers and Huberty 93 note that middle-aged 

women (mean age, 40.7 years; SD, 10.3 years) prefer a smartphone app that includes features to track 

their behavior and to set goals; however, these women are less interested in motivational features or 

features to overcome barriers. Rabin and Bock 75 report similar results based on their study of fourteen 

adults (aged 23–60 years) who used three physical activity apps and felt that the ideal app should apply 

to different types of activities, be easy to use, track activity automatically and set goals. Features that 

target self-regulatory principles (e.g. self-monitoring, goal setting, behavioral feedback and problem 

solving features to overcome barriers) have been used successfully in physical activity promotion 

interventions. King and colleagues 94 demonstrate in a small study population that an app using self-

regulatory principles is able to increase overall moderate-vigorous physical activity in aging adults. 



Chapter 3

74

 

 

 

Kirwan and colleagues.83 These results suggest that a physical activity app that uses self-regulatory 

principles could successfully increase physical activity in young adults. 

Although 98 percent of Dutch young adults (aged 18–25 years) actively use social media 82, our study 

participants were not willing to share all their accomplishments on Facebook, suggesting that linking 

to social networking sites should not be a primary feature in physical activity app interventions. These 

results agree with those of Cavallo and colleagues 95, who conclude that their intervention among 

students aiming to increase social support for physical activity with online social networking did not 

improve perceptions of social support. Our participants reported that Facebook is not an appropriate 

platform to share their achievements because everybody is able to read their status updates. A private 

community could offer the possibility of sharing goals and achievements with peers. Further research 

is needed to explore whether such private social media communities could enhance social support, 

therefore enhancing the effects of physical activity apps in young adults. 

Implications for future interventions 

This study suggests the need for an app in the form of a virtual coach to guide users who do not meet 

physical activity guidelines and to help them to overcome barriers, reach self-determined goals or 

monitor their progress. Feedback that is normally provided face-to-face by a personal coach should be 

integrated into the virtual coach. Besides the personalized and tailored feedback, the feedback should 

be rated as credible and trustworthy. Translating face-to-face feedback into a virtual coach requires a 

highly detailed diagnostic assessment for translating the information in a series of “if-then” messages 

that are linked to feedback messages and techniques for increasing physical activity. 

In addition to an initial diagnostic assessment, the participants preferred ongoing assessments to 

adjust the feedback messages over time. The initial diagnostic assessment should be based on self-

reported data to assess physical activity level, to identify barriers and to assess daily emotions. 

However, it should also be based on objective measures to assess the behaviors using GPS and/or an 

accelerometer. For future interventions, researchers and programmers will be challenged to build an 

appealing and engaging app that includes a diagnostic assessment able to gain detailed information 

with minimal burden on the participant and that will be used over a long period of time. However, 

because the majority of participants perceived the app to be enjoyable for a short period of time, more 

research is needed to examine whether a physical activity app alone is a promising tool for achieving 

long-term behavior change or if it should be combined with other channels, such as a face-to-face 

program. 

All participants identified features that would enhance the attractiveness of a physical activity app, 

such as self-monitoring features, competition features and goal-setting features. Competition may 

 

 

 

have been less-preferred by those who did not meet physical activity guidelines because it was 

perceived as confrontational by some. Therefore, when intervention designers add a competition 

feature, they should consider who would participate in the competition, so that the competition will 

be motivational and not frustrating. 

Strengths and limitations 

A strength of this qualitative study is its ability to explore the students’ opinions, beliefs and 

experiences regarding physical activity apps. To our knowledge, this was the first to explore students’ 

appreciations and preferences, and therefore provides valuable information for future app-based 

interventions. 

A limitation, also related to its qualitative explorative character, is that findings cannot be generalized, 

certainly not beyond the population of Dutch university students. To increase the generalizability to 

the Dutch young adult population, research should examine these appreciations and preferences 

among young adults in other groups within this age range. Furthermore, quantitative observational 

research and interventional studies in larger samples of young adults should be conducted to test our 

findings, including objectively measuring app usage. This study included a small sample size because 

of a high drop-out rate (47.4 percent) which may have created selection bias. A more representative 

sample may have led to different results, thus the app features we found to be desirable may not meet 

the needs for all potential app users. However, given that no new information was retrieved from the 

last focus group discussion, data saturation most likely was reached at least for the population of Dutch 

university students. 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSIONS 

In conclusion, this study provides explorative insights into the preferences of students regarding a 

physical activity app. Apps aiming to increase physical activity in young adults should provide 

personalized and tailored feedback and include a coaching function. A well-oriented and easy-to-use 

design must be developed, with the option to customize the application. Preferred features to be 

included in an application are ranking features, a coaching feature through which users are motivated 

during the exercise and receive feedback afterwards, and the possibility to set goals and to work with 

a schedule. In addition, participants prefer a website that accompanies the app to provide overviews 

of their results and progress. There is little need for a sharing feature to post results through social 

media. 
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Kirwan and colleagues.83 These results suggest that a physical activity app that uses self-regulatory 

principles could successfully increase physical activity in young adults. 

Although 98 percent of Dutch young adults (aged 18–25 years) actively use social media 82, our study 

participants were not willing to share all their accomplishments on Facebook, suggesting that linking 

to social networking sites should not be a primary feature in physical activity app interventions. These 

results agree with those of Cavallo and colleagues 95, who conclude that their intervention among 

students aiming to increase social support for physical activity with online social networking did not 

improve perceptions of social support. Our participants reported that Facebook is not an appropriate 

platform to share their achievements because everybody is able to read their status updates. A private 

community could offer the possibility of sharing goals and achievements with peers. Further research 

is needed to explore whether such private social media communities could enhance social support, 

therefore enhancing the effects of physical activity apps in young adults. 

Implications for future interventions 

This study suggests the need for an app in the form of a virtual coach to guide users who do not meet 

physical activity guidelines and to help them to overcome barriers, reach self-determined goals or 

monitor their progress. Feedback that is normally provided face-to-face by a personal coach should be 

integrated into the virtual coach. Besides the personalized and tailored feedback, the feedback should 

be rated as credible and trustworthy. Translating face-to-face feedback into a virtual coach requires a 

highly detailed diagnostic assessment for translating the information in a series of “if-then” messages 

that are linked to feedback messages and techniques for increasing physical activity. 

In addition to an initial diagnostic assessment, the participants preferred ongoing assessments to 

adjust the feedback messages over time. The initial diagnostic assessment should be based on self-

reported data to assess physical activity level, to identify barriers and to assess daily emotions. 

However, it should also be based on objective measures to assess the behaviors using GPS and/or an 

accelerometer. For future interventions, researchers and programmers will be challenged to build an 

appealing and engaging app that includes a diagnostic assessment able to gain detailed information 

with minimal burden on the participant and that will be used over a long period of time. However, 

because the majority of participants perceived the app to be enjoyable for a short period of time, more 

research is needed to examine whether a physical activity app alone is a promising tool for achieving 

long-term behavior change or if it should be combined with other channels, such as a face-to-face 

program. 

All participants identified features that would enhance the attractiveness of a physical activity app, 

such as self-monitoring features, competition features and goal-setting features. Competition may 

 

 

 

have been less-preferred by those who did not meet physical activity guidelines because it was 

perceived as confrontational by some. Therefore, when intervention designers add a competition 

feature, they should consider who would participate in the competition, so that the competition will 

be motivational and not frustrating. 

Strengths and limitations 

A strength of this qualitative study is its ability to explore the students’ opinions, beliefs and 

experiences regarding physical activity apps. To our knowledge, this was the first to explore students’ 

appreciations and preferences, and therefore provides valuable information for future app-based 
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A limitation, also related to its qualitative explorative character, is that findings cannot be generalized, 

certainly not beyond the population of Dutch university students. To increase the generalizability to 
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among young adults in other groups within this age range. Furthermore, quantitative observational 

research and interventional studies in larger samples of young adults should be conducted to test our 

findings, including objectively measuring app usage. This study included a small sample size because 

of a high drop-out rate (47.4 percent) which may have created selection bias. A more representative 

sample may have led to different results, thus the app features we found to be desirable may not meet 

the needs for all potential app users. However, given that no new information was retrieved from the 

last focus group discussion, data saturation most likely was reached at least for the population of Dutch 

university students. 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSIONS 

In conclusion, this study provides explorative insights into the preferences of students regarding a 

physical activity app. Apps aiming to increase physical activity in young adults should provide 

personalized and tailored feedback and include a coaching function. A well-oriented and easy-to-use 

design must be developed, with the option to customize the application. Preferred features to be 

included in an application are ranking features, a coaching feature through which users are motivated 

during the exercise and receive feedback afterwards, and the possibility to set goals and to work with 

a schedule. In addition, participants prefer a website that accompanies the app to provide overviews 

of their results and progress. There is little need for a sharing feature to post results through social 

media. 
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ABSTRACT 

Background 

Interventions delivered through new device technology, including mobile phone apps, appear to be an 

effective method to reach young adults. Previous research indicates that self-efficacy and social 

support for physical activity and self-regulating behavior change techniques (BCT), such as goal setting, 

providing feedback, and self-monitoring, are important for promoting physical activity; however, little 

is known about evaluations by the target population of BCTs applied to physical activity apps and 

whether these preferences are associated with individual personality characteristics. 

Objective 

This study aimed to explore young adults’ opinions regarding BCTs (including self-regulation 

techniques) applied in mobile phone physical activity apps, and to examine associations between 

personality characteristics and ratings of BCTs applied in physical activity apps. 

Methods  

We conducted a cross-sectional online survey among healthy 18 to 30-year-old adults (N=179). Data 

on participants’ gender, age, height, weight, current education level, living situation, mobile phone 

use, personality traits, exercise self-efficacy, exercise self-identity, total physical activity level, and 

whether participants met Dutch physical activity guidelines were collected. Items for rating BCTs 

applied in physical activity apps were selected from a hierarchical taxonomy for BCTs, and were 

clustered into three BCT categories according to factor analysis: “goal setting and goal reviewing,” 

“feedback and self-monitoring,” and “social support and social comparison.” 

Results 

Most participants were female (n=146), highly educated (n=169), physically active, and had high levels 

of self-efficacy. In general, we observed high ratings of BCTs aimed to increase “goal setting and goal 

reviewing” and “feedback and self-monitoring,” but not for BCTs addressing “social support and social 

comparison.” Only 3 (out of 16 tested) significant associations between personality characteristics and 

BCTs were observed: “agreeableness” was related to more positive ratings of BCTs addressing “goal 

setting and goal reviewing” (OR 1.61, 95% CI 1.06-2.41), “neuroticism” was related to BCTs addressing 

“feedback and self-monitoring” (OR 0.76, 95% CI 0.58-1.00), and “exercise self-efficacy” was related to 

a high rating of BCTs addressing “feedback and self-monitoring” (OR 1.06, 95% CI 1.02-1.11). No 

associations were observed between personality characteristics (i.e. personality, exercise self-efficacy, 

exercise self-identity) and participants’ ratings of BCTs addressing “social support and social 

comparison.” 

 

 

 

 

Conclusions 

Young Dutch physically active adults rate self-regulation techniques positively and techniques 

addressing social support less positively among mobile phone apps that aim to promote physical 

activity. Such ratings of BCTs differ according to personality traits and exercise self-efficacy. Future 

research should focus on which behavior change techniques in app-based interventions are most 

effective to increase physical activity. 

INTRODUCTION 

Despite its well-known benefits, 31 percent of adults worldwide and 40 percent of Dutch adults do not 

engage in sufficient physical activity 13, 96, 97. In early adulthood (18-30 years of age), levels of physical 

activity often decline from childhood levels 79, 81, 98. Therefore, widely available, effective, and 

affordable public health interventions are needed to promote physical activity in this age group. 

In 2013, 59 percent of Dutch young adults owned a smartphone 99. As ownership and utilization of 

smartphones increase, more people are accepting the use of mobile health apps and the popularity of 

physical activity apps is increasing 37, 100. In January 2015, the iTunes and Google Play stores contained 

40,868 and 43,092 health and fitness apps, respectively 47, 101; such apps may be useful for promoting 

physical activity. 

There is, however, limited evidence on the effectiveness of app-based interventions; previous research 

shows that Web-based interventions grounded in behavior change theory are more likely to be 

effective 5, but most presently available apps aiming to promote physical activity are not theory-based 

and do not address the most important behavioral determinants 37, 70, 71. Previous research also 

indicates that self-efficacy and social support are both associated with physical activity and should be 

addressed when aiming to increase physical activity behavior 57. Furthermore, previous research 

suggests that individually tailored health messages may be more effective than nontailored generic 

messages 52, 102-104. 

Behavior change techniques (BCTs) are systematic procedures included as an active component of an 

intervention designed to change behavior 105, 106. BCTs aim to address behavioral determinants such as 

self-efficacy. Michie et al 107 developed the Behavior Change Technique Taxonomy (v1) of 93 

Hierarchically Clustered Techniques; they reported that self-regulation techniques (e.g. self-

monitoring, action planning, providing instruction, reinforcing effort toward behavior, goal setting, 

goal reviewing, and providing feedback on behavior) and planning social support or social change 21, 56, 

108, 109 appear to be mainly important to increase self-efficacy and social support for physical activity in 

individual, group, or community-based interventions. Middelweerd and colleagues 70 observed that 
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the BCTs most frequently used in apps were self-regulation techniques (e.g. goal setting, self-

monitoring, and feedback on performance); furthermore, Direito et al 71 reported similar results. 

To design tailored and targeted app-based interventions, insight into the preferences of the target 

population for certain BCTs applied in physical activity apps is of importance. Dennison et al 110 

conducted focus group discussions with young adults and found that mobile phone features to track 

behavior, set goals, review progress, and receive feedback were positively evaluated. Moreover, 

Middelweerd et al 76 found that students prefer apps that motivate them and provide tailored feedback 

to achieve their personal exercise goals. Rabin et al 75 combined a quantitative survey with qualitative 

interviews among adults and found that adults preferred automatic tracking of physical activity and 

receiving feedback on exercise achievements. However, these three studies were mainly qualitative 

and conducted with small samples. Ehlers and Huberty 111 took a more quantitative approach and also 

identified self-regulation techniques as valued features, but in a sample of middle-aged women; thus, 

quantitative information on BCT ratings in young adults is currently lacking. 

Thus far, studies have mainly focused on general preferences for BCTs. Because BCTs are targeting 

determinants of behavior, it is interesting to examine whether preferences for specific BCTs are 

associated with these determinants, such as self-efficacy. Furthermore, Verkooijen and De Bruijn 

reported 112 that the association between social comparison and physical activity is partly mediated by 

exercise self-identity in young adult women. Because social comparison is a BCT, the preference for 

this specific BCT and for other techniques might be associated with exercise self-identity. Moreover, 

Middelweerd et al 76 reported differences in preferences for goal setting and coaching features among 

participants meeting physical activity guidelines and those who did not meet guidelines. These results 

suggest that these preferences are associated with levels of physical activity. Lastly, personality traits 

are associated with physical activity 113, 114, and this relationship may be mediated by behavioral 

determinants proposed in social cognitive models (e.g. self-efficacy). As BCTs are techniques aimed at 

effectively changing behavioral determinants and subsequent behavior, it may be that personality 

influences the effectiveness of BCTs, probably due to differences in preferences and use of BCTs. 

Therefore, we explored the hypothesis that preferences for specific BCTs are associated with 

personality traits. 

The aim of this paper is to explore young adults’ ratings of BCTs applied in a mobile phone physical 

activity app targeting self-efficacy and social support as important correlates of physical activity, and 

to explore whether these ratings are associated with personality characteristics (i.e. personality, 

exercise self-efficacy, and exercise self-identity) and levels of physical activity. 

 

 

 

METHODS 

Design and Recruitment 

Apparently healthy (in this case, narrowly defined as the absence of physical impairments) young 

adults, aged 18-30 years, were recruited to voluntarily complete an open online cross-sectional survey 

via email, Web-based advertising (e.g. websites, social media, notification via the Vrije Universiteit 

Amsterdam [VU University] online communication platform), printed flyers with a link to the 

questionnaire (e.g. universities, fitness centers, cafes), and personal approaches (e.g. asking 

participants personally to complete the questionnaire) at both VU University and several secondary 

vocational education schools. Participants were informed that they would receive an incentive for their 

participation (i.e. an activity tracker worth 90 Euros). Participants were eligible for inclusion if they met 

the age criteria (18-30 years) and if they did not report physical impairments that limited their physical 

activity (e.g. a doctor’s order to not participate in any sports or physical activities); incomplete surveys 

(n=78) were excluded (Figure 3.3). A total of 260 individuals agreed to participate, but only 182 

completed the survey in April 2014 (a completion rate of 70 percent). Data for 3 participants who had 

physical impairments were removed as this most likely influenced their amount of physical activity, 

leaving data for 179 eligible participants for analyses. The Medical Ethical Committee of VU University 

Medical Center approved the study. All participants gave informed consent. Seventy-eight participants 

did not complete the questionnaire, probably due to time constraints or technical issues. 
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Figure 3.3 - Flow chart 
Note. A total of 260 participants agreed to participate but only 182 participants completed the survey in April 
2014 (a completion rate of 70 percent). Participants who had physical impairments were removed from analysis, 
as this most likely influenced participant’s amount of physical activity. This excluded three participants, leaving 
179 eligible participants for analyses. 

Procedures 

The questionnaire was primarily based on existing validated instruments115-118. When no Dutch version 

of a questionnaire existed, it was translated into Dutch and back-translated into English by different 

translators to ensure correct interpretation of questions. The survey was pilot tested among 10 

master’s students at VU University who met the inclusion criteria of the study. The online survey was 

administered through Survey Monkey 119 and data were downloaded to SPSS 20.0 (IBM) and filtered 

for survey completion and eligibility criteria, according to the protocol for online questionnaires 

(Checklist for Reporting Results of Internet E-Surveys, CHERRIES) 120. Personal data were deleted to 

prevent unauthorized access and to ensure privacy. 

Measures 

The 108-item questionnaire assessed demographics, personality traits 115, exercise self-efficacy 117, 

social support for physical activity 121, exercise self-identity 122-124, and physical activity levels 118. 

Questions were included to indicate participants’ ratings of BCTs applied in a mobile phone physical 

activity app according to the 93-item taxonomy107. 

 

 

 

Behavior Change Techniques 

Potentially effective BCTs to enhance self-efficacy and social support for physical activity were selected 

from the BCT taxonomy of Michie et al 107 and recent literature on potential effective BCTs 21, 55, 56, 108, 

109, 125, 126. 

First, participants were asked to indicate their general preference for functionalities of an app: a 

personal coach, self-monitoring of physical activity, both, or neither. Second, ratings of specific BCTs 

were measured on a 5-point Likert scale (Table 3.3), for which stronger agreement meant a more 

positive rating of the BCT. Exploratory factor analysis—principal components analysis with orthogonal 

rotation—confirmed that the 16 BCTs could be grouped into 3 categories: “goal setting and goal 

reviewing” (goal setting for behavior, problem solving, goal setting for the outcome of behavior, action 

planning, reviewing behavior goals, discrepancies between current behaviors and goals, reviewing 

outcomes of goals, and graded tasks, with factor loadings ranging from .510 to .786), “feedback and 

self-monitoring” (feedback on behavior and the outcome of behavior, self-monitoring of behavior, and 

the outcome of behavior, with factor loadings ranging from .635 to .811), and “social support and social 

comparison” (unspecified practical and emotional social support and social comparison, with factor 

loadings ranging from .508 to .921). The Cronbach alphas of the newly created scales showed good 

internal consistency (.86, .81, and .83 for “goal setting and goal reviewing,” “feedback and self-

monitoring,” and “social support and social comparison,” respectively). Furthermore, Harman’s single-

factor test showed that a single factor did not account for the majority of the covariance, indicating 

that it was not necessary to adjust for bias due to common method variance. Multimedia Appendix 

3.1 & 3.2 shows details of the factor analysis and Harman’s single-factor test. Because of a skewed 

distribution, the variables “goal setting and goal reviewing” and “feedback and self-monitoring” were 

dichotomized at the second tertile. 
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Table 3.3 - Selected behavior change techniques (BCTs) included in the online survey 

Selected BCTa Question included in the survey 

Goal setting (behavior) 
It is important to me that I can set short-term goals in a physical activity 
app 

Problem solving  
It is important to me that I can solve a problem that holds me back from 
exercising in a physical activity app 

Goal setting (outcome) 
It is important to me that I can set long-term goals in a physical activity 
app 

Action planning  
It is important to me that I can plan my exercise activities in a physical 
activity app 

Reviewing behavior goal(s)  
It is important to me that I have an overview of my exercise goals to 
improve my physical activity in the short-term and can review my 
progress in a physical activity app 

Discrepancies between current 
behaviors and goal(s) 

It is important to me that I can see the difference between my current 
exercise behavior and my goals in a physical activity app 

Reviewing outcome goal(s) 
It is important to me that I have an overview of my long-term physical 
activity goal and can review my long-term goal progress in a physical 
activity app 

Graded tasks 
It is important to me that I can start with easy tasks and gradually make 
the exercise tasks more difficult in a physical activity app 

Feedback on behavior 
It is important to me that I get feedback on my level of physical activity 
in a physical activity app 

Self-monitoring of behavior 
It is important to me that I can monitor my exercise activities in a 
physical activity app 

Self-monitoring of the outcome(s) 
of behavior 

It is important to me that I can monitor my long-term results in a physical 
activity app 

Feedback on the outcome(s) of 
behavior 

It is important to me that I get feedback on my long-term results in a 
physical activity app 

Social support (unspecified) 
It is important to me that I can receive advice or support from friends, 
family, or colleagues in a physical activity app to exercise more 

Social support (practical) 
It is important to me that I can receive practical advice from friends, 
family, or colleagues in a physical activity app to exercise more 

Social support (emotional) 
It is important to me that I can be encouraged by friends, family, or 
colleagues in a physical activity app to exercise more 

Social comparison 
It is important to me that I can compare my exercise activities with that 
of others in a physical activity app 

a Behavior change techniques (BCTs) based on the 93-taxonomy of Michie et al 107. 

Personality 

Personality traits were measured with the Dutch version of the 10-item short form of the Big Five 

Inventory (BFI) and the Ten-Item Personality Inventory (TIPI). The original TIPI 127 was translated from 

the English language, back-translated to confirm the translation, and validated among Dutch university 

students by Hofmans et al 115. We measured the five tendencies of personality traits: extraversion (E), 

agreeableness (A), conscientiousness (C), neuroticism (N), and openness (O) 116 using a 7-point Likert 

scale (1= totally disagree, 7= totally agree) 115, 116. Each TIPI subscale includes 2 items representing 

opposite poles of each Big Five personality trait and each has a subscale score ranging from 1 to 7 115. 

 

 

 

Exercise Self-Efficacy 

Exercise self-efficacy was measured with 12 questions on a 5-point Likert scale (1=I know I cannot, 5=I 

know I can) based on the Self-efficacy for Exercise Scale 117. Test-retest reliability for this scale was 

reported as .68 117. Moreover, this study also showed good internal consistency (Cronbach alpha of 

.90). 

 Exercise Self-Identity 

Exercise self-identity was measured with 4 questions on a 7-point Likert scale (1=totally disagree, 

7=totally agree): “Engaging in sufficient exercise is something that fits the way I want to live,” 

“Engaging in sufficient exercise is something that fits who I am,” “I see myself as someone who engages 

in sufficient exercise,” and “I am a typical person who engages in sufficient exercise” 115, 123, 124. A sum 

score of these constructs was constructed (i.e. range 4-28) and showed good internal consistency 

(Cronbach alpha of .88). 

Physical Activity 

Physical activity was assessed with the SQUASH (i.e. Short QUestionnaire to ASsess Health-enhancing 

physical activity), a validated Dutch questionnaire that measures different types and intensity of 

physical activity 118. A test-retest analysis (5-week period) showed reproducibility of .58 (95% CI 0.36-

0.74), with better reproducibility for high-intensity activities, such as active commuting and leisure 

time sports, than low-intensity activities, indicating that the SQUASH is a fairly reliable measure 118. 

Moreover, the validity of the SQUASH was fair to good, as indicated by a correlation of .45 (95% CI 

0.17-0.66) between the SQUASH and activity counts derived from activity monitors 119. Physical activity 

at work or school was assessed in hours/day instead of hours/week and subsequently transformed to 

scores per week. The scores that were used from the SQUASH questionnaire were total physical activity 

(min/week) and meeting the Dutch physical activity recommendation (yes or no). 

Mobile Phone and App Use 

Items were included to measure mobile phone use (“Do you use a mobile phone?” [yes or no]), past 

mobile phone app use (“Did you use mobile phone apps in the past?” [yes or no]), current mobile 

phone app use (“Do you use mobile phone apps at the moment?” [yes or no]), and physical activity 

app use (“Do you use mobile phone apps focused on sports and exercise?” [yes, often; yes, sometimes; 

yes, seldom; or no]). 

Demographics 

Age, gender, nationality (i.e. Dutch or non-Dutch), current level of education (i.e. secondary vocational 

education, higher education, university, other), current residence, study city, living situation (i.e. own 
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Table 3.3 - Selected behavior change techniques (BCTs) included in the online survey 

Selected BCTa Question included in the survey 

Goal setting (behavior) 
It is important to me that I can set short-term goals in a physical activity 
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It is important to me that I can set long-term goals in a physical activity 
app 
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It is important to me that I can plan my exercise activities in a physical 
activity app 
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It is important to me that I have an overview of my exercise goals to 
improve my physical activity in the short-term and can review my 
progress in a physical activity app 

Discrepancies between current 
behaviors and goal(s) 

It is important to me that I can see the difference between my current 
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activity app 
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It is important to me that I get feedback on my level of physical activity 
in a physical activity app 

Self-monitoring of behavior 
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physical activity app 

Self-monitoring of the outcome(s) 
of behavior 

It is important to me that I can monitor my long-term results in a physical 
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behavior 
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physical activity app 
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It is important to me that I can receive practical advice from friends, 
family, or colleagues in a physical activity app to exercise more 

Social support (emotional) 
It is important to me that I can be encouraged by friends, family, or 
colleagues in a physical activity app to exercise more 

Social comparison 
It is important to me that I can compare my exercise activities with that 
of others in a physical activity app 

a Behavior change techniques (BCTs) based on the 93-taxonomy of Michie et al 107. 
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scale (1= totally disagree, 7= totally agree) 115, 116. Each TIPI subscale includes 2 items representing 

opposite poles of each Big Five personality trait and each has a subscale score ranging from 1 to 7 115. 
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Moreover, the validity of the SQUASH was fair to good, as indicated by a correlation of .45 (95% CI 

0.17-0.66) between the SQUASH and activity counts derived from activity monitors 119. Physical activity 

at work or school was assessed in hours/day instead of hours/week and subsequently transformed to 

scores per week. The scores that were used from the SQUASH questionnaire were total physical activity 

(min/week) and meeting the Dutch physical activity recommendation (yes or no). 

Mobile Phone and App Use 

Items were included to measure mobile phone use (“Do you use a mobile phone?” [yes or no]), past 

mobile phone app use (“Did you use mobile phone apps in the past?” [yes or no]), current mobile 

phone app use (“Do you use mobile phone apps at the moment?” [yes or no]), and physical activity 

app use (“Do you use mobile phone apps focused on sports and exercise?” [yes, often; yes, sometimes; 

yes, seldom; or no]). 
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Age, gender, nationality (i.e. Dutch or non-Dutch), current level of education (i.e. secondary vocational 

education, higher education, university, other), current residence, study city, living situation (i.e. own 
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place or with parents/family), ability to exercise (i.e. yes, yes despite physical activity impairments, no), 

height (m), and weight (kg) were collected. 

Statistical Analyses 

Multiple binary logistic regression analyses were used to estimate the association between the 

different personality characteristics (personality traits, exercise self-efficacy, exercise self-identity, and 

meeting the Dutch physical activity guidelines) and positive ratings (no, yes) of BCTs addressing “goal 

setting and goal reviewing” and “feedback and self-monitoring.” Multiple linear regression analyses 

were used to explore the association between personality characteristics and the preference for the 

BCTs addressing “social support and social comparison.” Potential effect moderation was evaluated 

for meeting the Dutch physical activity guidelines. The models were evaluated for potential confounds 

of total physical activity (min/week) and body mass index (BMI, kg/m2). For all associations, P≤.05 

indicated a statistically significant association, except for the interaction terms, which were considered 

significant at P≤.10. 

RESULTS 

Participant Characteristics 

Sample characteristics and mean scores of the independent and dependent variables for the total 

study population are presented in Table 3.4. Overall, most participants were female, highly educated, 

and physically active. Table 3.5 describes preferences for BCTs in physical activity apps, and Figure 3.4 

describes the physical activity app functionalities desired by participants. 

  

 

 

 

Table 3.4 - Characteristics of participants 

Demographic characteristics N = 179 
Gender, male, n (%) 33 (18.4%) 
Age (years), mean (SD) 24.33 (±2.76) 
Body mass index (kg/m2), mean (SD) 22.05 (±2.62) 
Dutch nationality, n (%) 152 (84.9%) 
Current level of education, n (%)  

Secondary vocational education 5 (2.8%) 
Higher education 33 (18.4%) 
University 136 (76.0%) 
Other 5 (2.8%) 

Student, n (%) 118 (65.9%) 
Living situation, on their own, n (%) 150 (83.8%) 
Mobile phone use, yes, n (%) 173 (96.6%) 
Past mobile phone app use, yes, n (%) 171 (95.5%) 
Current mobile phone app use, yes, n (%) 168 (93.9%) 
Physical activity app use, n (%)  

Yes, often 35 (19.6%) 
Yes, sometimes 56 (31.3%) 
Yes, seldom 25 (14.0%) 
No 63 (35.2%) 

Preference for BCTsa  
Goal setting, goal reviewing (range 8-40), mean (SD) 31.12 (±6.18) 
Feedback, self-monitoring (range 4-20), mean (SD) 16.60 (±2.75) 
Social support, social comparison (range 4-20), mean (SD) 10.65 (±3.95) 

Meet the Dutch physical activity recommendation of at least 30 minutes of moderate 
physical activity 5 days/week, n (%) 

144 (80.4%) 

Physical activity hours/week, mean (SD)  
Total 48.03 (±21.57) 
Moderate to vigorous 16.60 (±17.64) 

Exercise self-efficacy (range 12-60), mean (SD)  44.74 (±8.79) 
Exercise self-identity (range 4-28), mean (SD)  21.64 (±5.00) 
Personality (range 1-7), mean (SD)  

Extraversion (E)  4.74 (±1.47) 
Agreeableness (A)  5.49 (±0.84) 
Conscientiousness (C)  4.86 (±1.40) 
Neuroticism (N)  3.05 (±1.24) 
Openness (O)  4.88 (±1.24) 

a Behavior Change Technique. 
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Figure 3.4 - Functionalities that the participants (N=179) wanted to see in a physical activity app 

Table 3.5 - Mean preferences for behavior change techniques (BCTs) in a physical activity app a 

BCT  Mean (±SD) 
Goal setting and goal reviewing   
 Goal setting for behavior 3.84 (±1.13) 
 Problem solving 3.46 (±1.31) 
 Goal setting for the outcome of behavior 4.18 (±0.93) 
 Action planning 3.55 (±1.20) 
 Review of behavior goals 3.85 (±1.01) 
 Discrepancy between current behavior/goal 4.12 (±1.02) 
 Review of the outcome of behavior goals 4.04 (±1.01) 
 Graded tasks 4.07 (±0.98) 
Feedback and self-monitoring   
 Feedback on behavior 3.93 (±0.95) 
 Self-monitoring of behavior  4.41 (±0.75) 
 Self-monitoring of the outcome of behavior 4.22 (±0.83) 
 Feedback on the outcome of behavior 4.03 (±0.90) 
Social support and social comparison  
 Social support unspecified 2.37 (±1.11) 
 Social support practical 2.52 (±1.18) 
 Social support emotional 2.63 (±1.30) 
 Social comparison 3.13 (±1.26) 

a Rated on a scale from 1 (strongly disagree) to 5 (strongly agree). 

Associations With Ratings of BCTs Addressing Goal Setting and Goal Reviewing 

Table 3.6 shows that few personality characteristics were significantly associated with high ratings of the 

BCTs addressing goal setting and goal reviewing. Meeting the Dutch physical activity guidelines did not 

significantly moderate the association. “Agreeableness” was significantly positively associated with high 

ratings of the BCTs addressing goal setting and goal reviewing (OR 1.60, 95% CI 1.06-2.41), indicating 

 

 

 

that respondents who scored 1 point higher on agreeableness (range 1-7) were 1.60 times more likely 

to rate this BCT category as important. 

Table 3.6 - Association between personality traits and a high preference for behavior change 
techniques addressing goal setting and goal reviewing a 

Characteristic Unadjusted odds 
ratio (95% CI) 

Nagelkerke R2 Adjusted odds 
ratio (95% CI) 

Nagelkerke R2 

Personality traits     
Extraversion (E) 1.08 (0.86-1.36) 

.066 

1.06 (0.84-1.34)b 

.066 
Agreeableness (A) 1.61 (1.07-2.43) 1.60 (1.06-2.41)b 
Conscientiousness (C) 0.86 (0.68-1.08) 0.86 (0.68-1.10)b 
Neuroticism (N) 1.07 (0.82-1.39) 1.04 (0.80-1.37)b 
Openness (O) 1.09 (0.84-1.42) 1.09 (0.84-1.43)b 

Exercise self-efficacy 1.00 (0.96-1.03) <.001 1.00 (0.96-1.03)b .007 
Exercise self-identity 0.99 (0.93-1.05) .002 0.99 (0.93-1.06)b .007 
Meeting the Dutch 
physical activity guidelines 

0.83 (0.39-1.78) .002 0.88 (0.40-1.92)c .006 

a Categorized on the 2nd tertile (sum score of 8 questions on a 5-point Likert scale; 8-33 considered low and 34-
40 considered high preference). 
b Adjusted for total physical activity (min/week) and body mass index (kg/m2) 
c Adjusted for body mass index (kg/m2) 

Associations With Ratings of BCTs Addressing Feedback and Self-Monitoring 

No significant associations were found between BCT feedback and self-monitoring and exercise self-

identity and meeting Dutch physical activity guidelines (Table 3.7). A significant negative association 

was found with “neuroticism” (OR 0.76, 95% CI 0.58-1.00) and a significant positive association was 

found with exercise self-efficacy (OR 1.06, 95% CI 1.02-1.11), indicating that respondents who scored 

1 point higher on neuroticism (range 1-7) were 1.3 times less likely to rate this BCT category as 

important, and respondents who scored 1 point higher on the 60-point exercise self-efficacy scale were 

1.1 times more likely to rate “feedback and self-monitoring” as important BCTs. Meeting the Dutch 

physical activity guidelines did not moderate the associations.  
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that respondents who scored 1 point higher on agreeableness (range 1-7) were 1.60 times more likely 
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techniques addressing goal setting and goal reviewing a 

Characteristic Unadjusted odds 
ratio (95% CI) 

Nagelkerke R2 Adjusted odds 
ratio (95% CI) 

Nagelkerke R2 

Personality traits     
Extraversion (E) 1.08 (0.86-1.36) 

.066 

1.06 (0.84-1.34)b 
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Agreeableness (A) 1.61 (1.07-2.43) 1.60 (1.06-2.41)b 
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a Categorized on the 2nd tertile (sum score of 8 questions on a 5-point Likert scale; 8-33 considered low and 34-
40 considered high preference). 
b Adjusted for total physical activity (min/week) and body mass index (kg/m2) 
c Adjusted for body mass index (kg/m2) 

Associations With Ratings of BCTs Addressing Feedback and Self-Monitoring 

No significant associations were found between BCT feedback and self-monitoring and exercise self-

identity and meeting Dutch physical activity guidelines (Table 3.7). A significant negative association 

was found with “neuroticism” (OR 0.76, 95% CI 0.58-1.00) and a significant positive association was 

found with exercise self-efficacy (OR 1.06, 95% CI 1.02-1.11), indicating that respondents who scored 

1 point higher on neuroticism (range 1-7) were 1.3 times less likely to rate this BCT category as 

important, and respondents who scored 1 point higher on the 60-point exercise self-efficacy scale were 

1.1 times more likely to rate “feedback and self-monitoring” as important BCTs. Meeting the Dutch 

physical activity guidelines did not moderate the associations.  
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Table 3.7 - Association between personality traits and a high preference for behavior change 
techniques addressing feedback and self-monitoring a 

Characteristic Unadjusted Odds 
Ratio (95% CI) 

Nagelkerke R2 Adjusted Odds Ratio 
(95% CI) 

Nagelkerke R2 

Personality traits     
Extraversion (E) 1.10 (0.88-1.39) 

.061 

1.07 (0.84-1.35)b 

.073 
Agreeableness (A) 1.10 (0.74-1.61) 1.08 (0.73-1.60)b 
Conscientiousness (C) 0.86 (0.69-1.08) 0.84 (0.70-1.06)b 
Neuroticism (N) 0.80 (0.61-1.04) 0.76 (0.58-1.00)b 
Openness (O) 1.12 (0.86-1.46) 1.12 (0.87-1.46)b 

Exercise self-efficacy 1.06 (1.02-1.10)* .071 1.06 (1.02-1.11)c .088 
Exercise self-identity 1.04 (0.98-1.10) .010 1.05 (0.98-1.12)c .029 
Meeting the Dutch  
physical activity 
guidelines 

0.99 (0.46-2.12) <.001 1.07 (0.49-2.32)d .007 

a Categorized on the 2nd tertile (sum score of 4 questions on a 5-point Likert scale, 4-17 low and 18-20 high 
preference). 
b Adjusted for total physical activity (min/week) 
c Adjusted for total physical activity (min/week) and body mass index (kg/height2) 
d Adjusted for body mass index (kg/m2) 

Associations With Ratings of BCTs Addressing Social Support and Social Comparison 

Data obtained from the linear regression analysis between personal characteristics and ratings of BCTs 

addressing social support and social comparison (range 4-20) are presented in Table 3.8. No significant 

associations were found and meeting the Dutch physical activity guidelines was not a significant 

moderator. 

Table 3.8 - Association between personality characteristics and preference for behavior change 
techniques addressing social support and social comparison 

Characteristic Standardized B (95% CI) Adjusted standardized B 
(95% CI) 

Personality traits   
Extraversion (E) 0.08 (-0.08 - 0.23) 0.07 (-0.10 - 0.23)a 
Agreeableness (A) 0.10 (-0.06 - 0.25) 0.09 (-0.06 - 0.24)a 
Conscientiousness (C) -0.13 (-0.28 - 0.02) -0.14 (-0.30 - 0.03)a 
Neuroticism (N) -0.01 (-0.16 - 0.15) -0.02 (-0.18 - 0.14)a 
Openness (O) 0.09 (-0.07 - 0.24) 0.08 (-0.07 - 0.24)a 

Exercise self-efficacy 0.08 (-0.07 - 0.23) 0.09 (-0.06 - 0.24)a 
Exercise self-identity -0.04 (-0.19 - 0.11) -0.03 (-0.18 - 0.12)b 
Meeting the Dutch physical activity guidelines  0.08 (-0.07 - 0.22) 0.09 (-0.06 - 0.24)b 

a Adjusted for total physical activity (min/week) and body mass index (kg/m2) 
b Adjusted for body mass index (kg/m2) 

 

 

 

DISCUSSION 

Principal Findings 

This study examined young adults’ ratings of BCTs applied in a mobile phone physical activity app aimed 

at improving self-efficacy and social support for physical activity. Furthermore, a number of possible 

correlations of such ratings were explored. It should be noted that participants were asked to rate BCTs 

based on their experiences and wishes or requirements of a hypothetical mobile phone physical 

activity app and not of an existing app. In this study, the ratings of all BCTs addressing self-efficacy were 

relatively high, but the BCTs addressing social support were not. Respondents who scored higher on 

agreeableness were more likely to rate BCTs addressing “goal setting and goal reviewing” positively. 

Furthermore, respondents who scored higher on neuroticism were less likely to rate BCTs addressing 

“feedback and self-monitoring” positively, while higher scores on self-efficacy were associated with 

more positive ratings of “feedback and self-monitoring.” 

Ratings of Behavior Change Techniques 

This study’s finding that BCTs addressing “goal setting and goal reviewing” and “feedback and self-

monitoring” were positively rated, is in line with previous research, in which app features for 

(automatic) tracking of behavior, setting goals, monitoring behavior, and receiving feedback were 

evaluated positively in different studies 75, 110. In this study, the most preferred BCTs by young adults 

were “goal setting on the outcome of behavior”, “self-monitoring of behavior”, and “self-monitoring 

of the outcome of behavior”. The study of Ehlers and Huberty 111 supports this finding, by indicating that 

self-regulation techniques (e.g. tracking physical activity, goal setting, and receiving feedback) are 

valuable features of health behavior apps. Middelweerd et al 76 pointed out that participants, overall, 

preferred a combination of a (virtual) coach with goal setting and that participants would like to receive 

personal feedback. This study provides further support for positive ratings of BCTs, including goal 

setting and receiving personal feedback. Earlier findings that social support features were less 

appreciated among middle-aged women were replicated for young adults, based on the lower 

preference for social support techniques in apps found in this study111. It may be that the high physical 

activity and exercise self-efficacy levels of the participants in this study caused them to perceive social 

support as unnecessary. By contrast, about half of the participants preferred a personal coach, which 

could be seen as another form of social support. Additional analyses (not shown) indicated that those 

preferring a personal coach did not significantly differ with respect to their preferences for social 

support from those who did not prefer a personal coach. 



Insights in the preferences of smartphone features of young adults

91

3

 

 

 

Table 3.7 - Association between personality traits and a high preference for behavior change 
techniques addressing feedback and self-monitoring a 

Characteristic Unadjusted Odds 
Ratio (95% CI) 

Nagelkerke R2 Adjusted Odds Ratio 
(95% CI) 

Nagelkerke R2 

Personality traits     
Extraversion (E) 1.10 (0.88-1.39) 

.061 

1.07 (0.84-1.35)b 

.073 
Agreeableness (A) 1.10 (0.74-1.61) 1.08 (0.73-1.60)b 
Conscientiousness (C) 0.86 (0.69-1.08) 0.84 (0.70-1.06)b 
Neuroticism (N) 0.80 (0.61-1.04) 0.76 (0.58-1.00)b 
Openness (O) 1.12 (0.86-1.46) 1.12 (0.87-1.46)b 

Exercise self-efficacy 1.06 (1.02-1.10)* .071 1.06 (1.02-1.11)c .088 
Exercise self-identity 1.04 (0.98-1.10) .010 1.05 (0.98-1.12)c .029 
Meeting the Dutch  
physical activity 
guidelines 

0.99 (0.46-2.12) <.001 1.07 (0.49-2.32)d .007 

a Categorized on the 2nd tertile (sum score of 4 questions on a 5-point Likert scale, 4-17 low and 18-20 high 
preference). 
b Adjusted for total physical activity (min/week) 
c Adjusted for total physical activity (min/week) and body mass index (kg/height2) 
d Adjusted for body mass index (kg/m2) 

Associations With Ratings of BCTs Addressing Social Support and Social Comparison 

Data obtained from the linear regression analysis between personal characteristics and ratings of BCTs 

addressing social support and social comparison (range 4-20) are presented in Table 3.8. No significant 

associations were found and meeting the Dutch physical activity guidelines was not a significant 

moderator. 

Table 3.8 - Association between personality characteristics and preference for behavior change 
techniques addressing social support and social comparison 

Characteristic Standardized B (95% CI) Adjusted standardized B 
(95% CI) 

Personality traits   
Extraversion (E) 0.08 (-0.08 - 0.23) 0.07 (-0.10 - 0.23)a 
Agreeableness (A) 0.10 (-0.06 - 0.25) 0.09 (-0.06 - 0.24)a 
Conscientiousness (C) -0.13 (-0.28 - 0.02) -0.14 (-0.30 - 0.03)a 
Neuroticism (N) -0.01 (-0.16 - 0.15) -0.02 (-0.18 - 0.14)a 
Openness (O) 0.09 (-0.07 - 0.24) 0.08 (-0.07 - 0.24)a 

Exercise self-efficacy 0.08 (-0.07 - 0.23) 0.09 (-0.06 - 0.24)a 
Exercise self-identity -0.04 (-0.19 - 0.11) -0.03 (-0.18 - 0.12)b 
Meeting the Dutch physical activity guidelines  0.08 (-0.07 - 0.22) 0.09 (-0.06 - 0.24)b 

a Adjusted for total physical activity (min/week) and body mass index (kg/m2) 
b Adjusted for body mass index (kg/m2) 

 

 

 

DISCUSSION 

Principal Findings 

This study examined young adults’ ratings of BCTs applied in a mobile phone physical activity app aimed 

at improving self-efficacy and social support for physical activity. Furthermore, a number of possible 

correlations of such ratings were explored. It should be noted that participants were asked to rate BCTs 

based on their experiences and wishes or requirements of a hypothetical mobile phone physical 

activity app and not of an existing app. In this study, the ratings of all BCTs addressing self-efficacy were 

relatively high, but the BCTs addressing social support were not. Respondents who scored higher on 

agreeableness were more likely to rate BCTs addressing “goal setting and goal reviewing” positively. 

Furthermore, respondents who scored higher on neuroticism were less likely to rate BCTs addressing 

“feedback and self-monitoring” positively, while higher scores on self-efficacy were associated with 

more positive ratings of “feedback and self-monitoring.” 

Ratings of Behavior Change Techniques 

This study’s finding that BCTs addressing “goal setting and goal reviewing” and “feedback and self-

monitoring” were positively rated, is in line with previous research, in which app features for 

(automatic) tracking of behavior, setting goals, monitoring behavior, and receiving feedback were 

evaluated positively in different studies 75, 110. In this study, the most preferred BCTs by young adults 

were “goal setting on the outcome of behavior”, “self-monitoring of behavior”, and “self-monitoring 

of the outcome of behavior”. The study of Ehlers and Huberty 111 supports this finding, by indicating that 

self-regulation techniques (e.g. tracking physical activity, goal setting, and receiving feedback) are 

valuable features of health behavior apps. Middelweerd et al 76 pointed out that participants, overall, 

preferred a combination of a (virtual) coach with goal setting and that participants would like to receive 

personal feedback. This study provides further support for positive ratings of BCTs, including goal 

setting and receiving personal feedback. Earlier findings that social support features were less 

appreciated among middle-aged women were replicated for young adults, based on the lower 

preference for social support techniques in apps found in this study111. It may be that the high physical 

activity and exercise self-efficacy levels of the participants in this study caused them to perceive social 

support as unnecessary. By contrast, about half of the participants preferred a personal coach, which 

could be seen as another form of social support. Additional analyses (not shown) indicated that those 

preferring a personal coach did not significantly differ with respect to their preferences for social 

support from those who did not prefer a personal coach. 
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Personal Characteristics and Ratings of Behavior Change Techniques 

The association between personality traits and BCT categories has not been previously reported or 

investigated. This study found a significant positive association for agreeableness and BCTs addressing 

“goal setting and reviewing”. Agreeableness is characterized by having the tendency to be kind, 

cooperative, and trustworthy 118; thus, participants who were categorized as being cooperative and 

trustworthy were more likely to be open to app features like goal setting and goal reviewing. This study 

found an inverse association between neuroticism and BCTs addressing “feedback and self-

monitoring”. Neuroticism is characterized by a negative affect and emotional instability 128. Rhodes and 

Smith 113 noted that avoidance of physical activity or cancelling physical activity plans may be a logical 

extension of this personality trait, which can also make them less likely to use app features like goal 

setting, goal reviewing, receiving feedback, and self-monitoring of physical activity behavior. These 

preliminary results indicate that personality traits could be considered when designing app-based 

interventions. Previous research showed that tailoring advertising messages to respondents’ 

personality traits increased their motivation to use a product. Thus, tailoring BCTs to participants may 

increase the effectiveness of an app-based intervention. However, future research is needed to 

examine how BCTs should be tailored. 

Furthermore, this study found an association between exercise self-efficacy and BCTs addressing 

“feedback and self-monitoring”. It may be that when a person perceives that one can successfully 

engage in physical activity, monitoring physical activity and receiving feedback on physical activities 

affirm and ratify a positive feeling toward physical activity behavior. Moreover, when participants’ 

exercise self-efficacy is low, monitoring their physical activity behavior may elicit unpleasant feelings 

and, therefore, generate less appreciation for self-monitoring app features. This suggests that app 

developers should consider designing app-based interventions tailored to personality and exercise 

self-efficacy. 

Although this study did not find any associations between participants meeting the Dutch physical 

activity guidelines and ratings of potential effective BCTs, Middelweerd and colleagues 76 found some 

differences in ratings of app features between young adults who met and who did not meet these 

guidelines. For example, the latter preferred a goal setting feature and a personal coach, whereas 

participants meeting the physical activity guidelines reported goal setting as unnecessary and 

preferred highly detailed training information 76. Furthermore, differences may also exist between men 

and women, as men appear to have a preference for team-based, competitive activities, while women 

do not 129. The lack of association with participants’ physical activity level could also be explained in 

terms of a high overall level of physical activity in this study, as more than 80 percent of participants 

 

 

 

met the guidelines; thus, this study may not have had sufficient power to detect differences in 

preferences for BCTs between those meeting and not meeting the Dutch guidelines. 

Strengths and Limitations 

This is the first study to explore associations between personality characteristics and ratings of BCTs 

applied in mobile phone physical activity apps. Given the current lack of adequate physical activity and 

preference for apps to support and monitor physical activity, scientific evidence to inform app-based 

interventions is needed. 

Several limitations need to be considered in the interpretation of the findings of this study. The first 

important limitation is the cross-sectional design, so no causal inferences can be made. Second, the 

sample was rather homogeneous in gender, physical activity level, and education level; therefore, the 

results cannot be generalized to more heterogeneous population. The fact that participants were 

highly active and had high levels of self-efficacy may have influenced their preferences for certain BCTs. 

Reasons for the homogenous sample in this study could be that the participants comprised a 

convenience sample, and the study’s topic (physical activity and apps) and the activity tracker incentive 

may have attracted more physically active participants. An additional incentive to participate in the 

study was a prize draw in which one activity tracker could be won. Such an incentive was probably 

more attractive to participants who already were physically active and who may already have had a 

preference for tracking their behavior. This may have influenced their preferences for certain BCTs. 

Consequently, the high levels of preferences for self-monitoring BCTs might be somewhat biased. The 

time and effort needed to complete the survey may have led to lower participation of less educated 

participants 130, despite efforts to actively recruit participants at secondary vocational education 

schools to reach participants with lower education. However, it is well-known that those with lower 

education and who are physically inactive are hard to reach. Furthermore, men are less likely to 

participate in lifestyle-related research 35, 131-134. The fact that our sample was mainly female, with 

higher education, and more likely to be physically active than the general population of Dutch young 

adults may have biased the results, and the BCTs identified may not be reflective of the population at 

large. Furthermore, this study examined a relatively large number of correlations, but only 3 

associations were found to be significant, resulting in increased risk of Type 1 error. These associations 

should, thus, be interpreted with caution and regarded as exploratory findings. Finally, the participants 

were asked to rate BCTs based on a one-sentence description, and not on actual experience. 

Consequently, for some participants, past experiences might have positively or negatively influenced 

their ratings, whereas for others the ratings remained hypothetical. 
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Personal Characteristics and Ratings of Behavior Change Techniques 

The association between personality traits and BCT categories has not been previously reported or 

investigated. This study found a significant positive association for agreeableness and BCTs addressing 

“goal setting and reviewing”. Agreeableness is characterized by having the tendency to be kind, 

cooperative, and trustworthy 118; thus, participants who were categorized as being cooperative and 

trustworthy were more likely to be open to app features like goal setting and goal reviewing. This study 

found an inverse association between neuroticism and BCTs addressing “feedback and self-

monitoring”. Neuroticism is characterized by a negative affect and emotional instability 128. Rhodes and 

Smith 113 noted that avoidance of physical activity or cancelling physical activity plans may be a logical 

extension of this personality trait, which can also make them less likely to use app features like goal 

setting, goal reviewing, receiving feedback, and self-monitoring of physical activity behavior. These 

preliminary results indicate that personality traits could be considered when designing app-based 

interventions. Previous research showed that tailoring advertising messages to respondents’ 

personality traits increased their motivation to use a product. Thus, tailoring BCTs to participants may 

increase the effectiveness of an app-based intervention. However, future research is needed to 

examine how BCTs should be tailored. 

Furthermore, this study found an association between exercise self-efficacy and BCTs addressing 

“feedback and self-monitoring”. It may be that when a person perceives that one can successfully 

engage in physical activity, monitoring physical activity and receiving feedback on physical activities 

affirm and ratify a positive feeling toward physical activity behavior. Moreover, when participants’ 

exercise self-efficacy is low, monitoring their physical activity behavior may elicit unpleasant feelings 

and, therefore, generate less appreciation for self-monitoring app features. This suggests that app 

developers should consider designing app-based interventions tailored to personality and exercise 

self-efficacy. 

Although this study did not find any associations between participants meeting the Dutch physical 

activity guidelines and ratings of potential effective BCTs, Middelweerd and colleagues 76 found some 

differences in ratings of app features between young adults who met and who did not meet these 

guidelines. For example, the latter preferred a goal setting feature and a personal coach, whereas 

participants meeting the physical activity guidelines reported goal setting as unnecessary and 

preferred highly detailed training information 76. Furthermore, differences may also exist between men 

and women, as men appear to have a preference for team-based, competitive activities, while women 

do not 129. The lack of association with participants’ physical activity level could also be explained in 

terms of a high overall level of physical activity in this study, as more than 80 percent of participants 

 

 

 

met the guidelines; thus, this study may not have had sufficient power to detect differences in 

preferences for BCTs between those meeting and not meeting the Dutch guidelines. 

Strengths and Limitations 

This is the first study to explore associations between personality characteristics and ratings of BCTs 

applied in mobile phone physical activity apps. Given the current lack of adequate physical activity and 

preference for apps to support and monitor physical activity, scientific evidence to inform app-based 

interventions is needed. 

Several limitations need to be considered in the interpretation of the findings of this study. The first 

important limitation is the cross-sectional design, so no causal inferences can be made. Second, the 

sample was rather homogeneous in gender, physical activity level, and education level; therefore, the 

results cannot be generalized to more heterogeneous population. The fact that participants were 

highly active and had high levels of self-efficacy may have influenced their preferences for certain BCTs. 

Reasons for the homogenous sample in this study could be that the participants comprised a 

convenience sample, and the study’s topic (physical activity and apps) and the activity tracker incentive 

may have attracted more physically active participants. An additional incentive to participate in the 

study was a prize draw in which one activity tracker could be won. Such an incentive was probably 

more attractive to participants who already were physically active and who may already have had a 

preference for tracking their behavior. This may have influenced their preferences for certain BCTs. 

Consequently, the high levels of preferences for self-monitoring BCTs might be somewhat biased. The 

time and effort needed to complete the survey may have led to lower participation of less educated 

participants 130, despite efforts to actively recruit participants at secondary vocational education 

schools to reach participants with lower education. However, it is well-known that those with lower 

education and who are physically inactive are hard to reach. Furthermore, men are less likely to 

participate in lifestyle-related research 35, 131-134. The fact that our sample was mainly female, with 

higher education, and more likely to be physically active than the general population of Dutch young 

adults may have biased the results, and the BCTs identified may not be reflective of the population at 

large. Furthermore, this study examined a relatively large number of correlations, but only 3 

associations were found to be significant, resulting in increased risk of Type 1 error. These associations 

should, thus, be interpreted with caution and regarded as exploratory findings. Finally, the participants 

were asked to rate BCTs based on a one-sentence description, and not on actual experience. 

Consequently, for some participants, past experiences might have positively or negatively influenced 

their ratings, whereas for others the ratings remained hypothetical. 
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Future Research 

Future research should focus further on indicating potential differences in the ratings of BCTs between 

active and inactive participants and using more representative samples. Self-regulation BCTs are 

potentially effective and were highly appreciated among the young adults in this study. Therefore, 

these techniques may be considered by physical activity app developers, who should implement these 

BCTs correctly; the apps should be subsequently tested for their effectiveness in improving physical 

activity motivation, self-efficacy, and behavior 135. Although the literature indicates social support as 

an important correlate of physical activity, young adults in this study did not appreciate this in a mobile 

phone app. This may indicate that social support should be provided through different or traditional 

interventions. In addition, this study suggests the value of studying in detail the tailoring of BCTs to 

participants’ personality characteristics. 

Future research should examine the effectiveness of BCTs applied in apps. Previous research showed 

that the BCTs included in this study can effectively change behavior; however, because of lack of 

evaluation research, little is known about their effectiveness in apps 70. Even if BCTs have been found 

to be effective in other intervention methods, effectiveness in app operationalization should be tested, 

as effectiveness of BCTs may be dependent on the actual intervention. 

CONCLUSION 

To conclude, ratings of various self-regulation BCTs in a mobile phone app were high in a selected 

group of highly educated and physically active young adults. BCTs addressing social support were less 

appreciated. Differences in ratings of BCTs due to differences in personality and exercise self-efficacy 

between young adults should be taken into account. 

  

 

 

 

APPENDIX 

Appendix 3.1 - Summary of exploratory factor analysis results for the behavior change techniques 
(N=179) 

 Rotated Factor Loadings 
Item Factor 1 (Goals setting 

and goal reviewing) 
Factor 2 (feedback and 
self-monitoring) 

Factor 3 (Social 
support and social 
comparison) 

It is important for me that I can set 
short-term goals in a physical 
activity app 

0.79   

It is important for me that I can start 
with easy tasks and gradually make 
the exercise tasks more difficult in a 
physical activity app 

0.76   

It is important for me that I have an 
overview of my exercise goals to 
improve my physical activity on 
short-term and can review my 
progress in a physical activity app 

0.73 0.35  

It is important for me that I can set 
long-term goals in a physical activity 
app 

0.71 0.43  

It is important for me that I can solve 
a problem that holds me back from 
exercising in a physical activity app 

0.64   

It is important for me that I have an 
overview of my long-term physical 
activity goal and can review my long-
term goal progress in a physical 
activity app 

0.64 0.48  

It is important for me that I can see 
the difference between my current 
exercise behavior and my goals in a 
physical activity app 

0.62 0.42  

It is important for me that I can plan 
my exercise activities in a physical 
activity app 

0.51   

It is important for me that I can 
monitor my long-term results in a 
physical activity app 

0.38 0.81  

It is important for me that I get 
feedback on my long-term results in 
a physical activity app 

0.40 0.75  

It is important for me that I can 
monitor my exercise activities in a 
physical activity app 

 0.73  

It is important for me that I get 
feedback on my level of physical 
activity in a physical activity app 

 0.66  

It is important for me that I can 
receive advice or support from 
friends, family, or colleagues in a 
physical activity app to exercise 
more 

  0.92 
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Future Research 

Future research should focus further on indicating potential differences in the ratings of BCTs between 

active and inactive participants and using more representative samples. Self-regulation BCTs are 

potentially effective and were highly appreciated among the young adults in this study. Therefore, 

these techniques may be considered by physical activity app developers, who should implement these 

BCTs correctly; the apps should be subsequently tested for their effectiveness in improving physical 

activity motivation, self-efficacy, and behavior 135. Although the literature indicates social support as 

an important correlate of physical activity, young adults in this study did not appreciate this in a mobile 

phone app. This may indicate that social support should be provided through different or traditional 

interventions. In addition, this study suggests the value of studying in detail the tailoring of BCTs to 

participants’ personality characteristics. 

Future research should examine the effectiveness of BCTs applied in apps. Previous research showed 

that the BCTs included in this study can effectively change behavior; however, because of lack of 

evaluation research, little is known about their effectiveness in apps 70. Even if BCTs have been found 

to be effective in other intervention methods, effectiveness in app operationalization should be tested, 

as effectiveness of BCTs may be dependent on the actual intervention. 

CONCLUSION 

To conclude, ratings of various self-regulation BCTs in a mobile phone app were high in a selected 

group of highly educated and physically active young adults. BCTs addressing social support were less 

appreciated. Differences in ratings of BCTs due to differences in personality and exercise self-efficacy 

between young adults should be taken into account. 
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Appendix 3.1 - Summary of exploratory factor analysis results for the behavior change techniques 
(N=179) 

 Rotated Factor Loadings 
Item Factor 1 (Goals setting 

and goal reviewing) 
Factor 2 (feedback and 
self-monitoring) 

Factor 3 (Social 
support and social 
comparison) 

It is important for me that I can set 
short-term goals in a physical 
activity app 

0.79   

It is important for me that I can start 
with easy tasks and gradually make 
the exercise tasks more difficult in a 
physical activity app 

0.76   

It is important for me that I have an 
overview of my exercise goals to 
improve my physical activity on 
short-term and can review my 
progress in a physical activity app 

0.73 0.35  

It is important for me that I can set 
long-term goals in a physical activity 
app 

0.71 0.43  

It is important for me that I can solve 
a problem that holds me back from 
exercising in a physical activity app 

0.64   

It is important for me that I have an 
overview of my long-term physical 
activity goal and can review my long-
term goal progress in a physical 
activity app 

0.64 0.48  

It is important for me that I can see 
the difference between my current 
exercise behavior and my goals in a 
physical activity app 

0.62 0.42  

It is important for me that I can plan 
my exercise activities in a physical 
activity app 

0.51   

It is important for me that I can 
monitor my long-term results in a 
physical activity app 

0.38 0.81  

It is important for me that I get 
feedback on my long-term results in 
a physical activity app 

0.40 0.75  

It is important for me that I can 
monitor my exercise activities in a 
physical activity app 

 0.73  

It is important for me that I get 
feedback on my level of physical 
activity in a physical activity app 

 0.66  

It is important for me that I can 
receive advice or support from 
friends, family, or colleagues in a 
physical activity app to exercise 
more 

  0.92 
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It is important for me that I can be 
encouraged by friends, family, or 
colleagues in a physical activity app 
to exercise more 

  0.90 

It is important for me that I can 
receive practical advice from friends, 
family, or colleagues in a physical 
activity app to exercise more 

  0.89 

It is important for me that I can 
compare my exercise activities with 
that of others in a physical activity 
app 

  0.51 

Eigenvalues 5.9 2.6 1.4 
% of variance 34.4 14.9 5.4 
α 0.86 0.81 0.83 

Note.  Criterion level for factor loadings was 0.4 and those value are marked bold 

Appendix 3.2 - Results of the Harman’s single factor test  

Item Factor 1 (All BCTs a) 
It is important for me that I can set short-term goals in a physical activity app .664 
It is important for me that I can solve a problem that holds me back from 
exercising in a physical activity app 

.477 

It is important for me that I can set long-term goals in a physical activity app .792 
It is important for me that I can plan my exercise activities in a physical activity 
app 

.529 

It is important for me that I have an overview of my exercise goals to improve 
my physical activity on short-term and can review my progress in a physical 
activity app 

.791 

It is important for me that I can see the difference between my current exercise 
behavior and my goals in a physical activity app 

.740 

It is important for me that I have an overview of my long-term physical activity 
goal and can review my long-term goal progress in a physical activity app 

.790 

It is important for me that I can start with easy tasks and gradually make the 
exercise tasks more difficult in a physical activity app 

.699 

It is important for me that I get feedback on my level of physical activity in a 
physical activity app 

.561 

It is important for me that I can monitor my exercise activities in a physical 
activity app 

.456 

It is important for me that I can monitor my long-term results in a physical 
activity app 

.795 

It is important for me that I get feedback on my long-term results in a physical 
activity app 

.762 

It is important for me that I can receive advice or support from friends, family, 
or colleagues in a physical activity app to exercise more 

.297 

It is important for me that I can receive practical advice from friends, family, or 
colleagues in a physical activity app to exercise more 

.335 

It is important for me that I can be encouraged by friends, family, or colleagues 
in a physical activity app to exercise more 

.316 

It is important for me that I can compare my exercise activities with that of 
others in a physical activity app 

.094 

% of variance 36.9 
α 0.86 

a BCTs= Behavior change techniques  
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