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Abstract: Behavior change apps are widespread, but the scientific base of the app-concept is rarely
disclosed. The aim of this article is to present the methodological approach used for the development
of a so-called “fitness feedback demonstrator” within an already existing journey planner web app
to motivate people to increase their physical activity behavior while using public transport. Firstly,
we introduce the behavior change theories applied for the design of the feedback, followed by the
analysis of focus-group discussions about the desired content of the fitness feedback. Secondly, we
describe how we conducted a field test to measure the number of steps taken when using public
transport. Finally, we used the feedback from potential users in terms of design/attractiveness and
comprehensibility of the added fitness information. The “fitness feedback demonstrator” is a good
practical example of how to make use of the different research expertise to develop a theory-based
tool to encourage persons to integrate physical activity into their daily routines.

Keywords: physical activity; public transport; motivational theories

1. Introduction

There is convincing scientific evidence that regular physical activity has diverse health benefits.
Among other benefits, physical activity contributes to the prevention of several cancers, excessive
weight gain, and cardiovascular disease, and improves brain health (Physical Activity Guidelines
Advisory Committee 2018). Based on the World Health Organization (2010), there are two important
messages for anyone looking to improve their health through physical activity. For those who are
physically inactive, it is recommended that “some physical activity is better than none”. For people who
are already physically active, the recommendation is “to achieve at least 150 min of moderate-intensity
physical activity per week”. The last recommendation is sometimes translated into 10,000 steps per
day on most days of the week (World Health Organization 2008). According to the Austrian Health
Interview Survey conducted by Statistik Austria (2014), only half of the Austrian adult population
achieves the 150 min of moderate-intensity physical activity.

Physical activity occurs throughout the day, for a variety of purposes, and in many types of
settings. Typically, four contexts are considered to be important for regular physical activity: (a)
occupational physical activity is performed while working; (b) transportation physical activity is
performed in order to get from one place to another; (c) household physical activity is done in or
around the home; and (d) leisure-time physical activity is performed when not working, traveling to
a different location, or doing household chores (Physical Activity Guidelines Advisory Committee
2018). Walking has been highlighted to be the easiest and most acceptable form of physical activity
that can be incorporated into everyday life (Department of Health 2011). Public Health England (2017)
acknowledges brisk walking as an evidence-based choice for promoting physical activity. Walking is
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already prevalent and has no skill, facility or equipment requirement. Furthermore, walking is more
accessible and acceptable than other forms of physical activity for most people. In addition, walking
for transport can be included in daily life without much additional time expenditure.

In a recent systematic review (Oja et al. 2018), it was demonstrated that walking has benefits
for seven cardiovascular disease (CVD) risk factors: Body mass, body mass index, body fat, systolic
and diastolic blood pressure, fasting glucose, and VO2max. These findings demonstrate the health
potential of everyday walking for large segments of the population. The conclusion of the authors was
that “walking still remains firmly a ‘best buy’ for public health”.

In addition to studies of the health effects of everyday walking, how much physical activity or
steps people accumulate during active transport has also been investigated. For example, Chaix et
al. (2014) found that not only walking and cycling trips, but also public transportation trips, were
associated with an increase in steps, and could be considered as moderate- to vigorous-intensity
physical activity compared to the use of a personal motorized vehicle. They also found that one-third
of all the steps recorded over a period of seven days were accomplished during active transport.
Although it has been shown that everyday walking can be performed during active transport, the
modal split of walking is still low in many cities (around 25% in Vienna) (Bundesministerium für
Verkehr Innovation und Technologie 2016).

The main aim of the research project with the name ROUTINE (synonymous with pattern or habit)
was to combine multi-disciplinary competencies to promote and maintain the use of public transport
in order to facilitate habitual active mobility. The aim of this article is to present the methodological
approach used for the development of the so-called “fitness feedback demonstrator” within an already
existing journey planner web app to motivate people to increase their physical activity while using
public transport. We focus on the identification of types of users as well as on how to quantify the
amount of physical activity while using public transport. Therefore, we divided the method and the
result sections into those two contents.

2. Overview of the Applied Behavior Change Theories

In general, psychological behavior change theories provide a structured approach to promote a
particular behavior. Based on a review of previous research about the positive relations between the
usage of concepts of behavior change theories and physical activity behavioral outcomes (Abraham
and Sheeran 2005; Jones et al. 2014; Nigg et al. 2011; Sweet et al. 2012; Patrick et al. 2014) we selected
the following theories as a basis to conduct and analyze focus group interviews and to design the
feedback for the web app customers.

2.1. Transtheoretical Model

A common model to describe behavior change is the transtheoretical model (TTM; Prochaska and
DiClemente 1983). The TTM’s basic premise is that behavior change is a process (National Cancer
Institute 2005). Individuals move through five stages of change, and the process of change is not
linear. Persons can enter the change process at any stage and relapse back to another stage. In the
pre-contemplation stage, an individual does not intend to take action in the foreseeable future. The
stage of contemplation means that the individual is intending to start to change their behavior. The
stage of preparation describes the process in which the individual gets ready to take action for change.
In the stage of action, the behavior change is realized, and the desired behavior is performed. In the
maintenance stage, the individual sustains the changed behavior for a period of time. For each stage of
change, different intervention strategies are necessary. Thus, we consider this model as a useful tool
for initiating and supporting behavior change, providing different inputs for people in different stages
of change.
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2.2. Health Belief Model

We applied an adapted health belief model (HBM) (Rosenstock et al. 1988; National Cancer
Institute 2005) for the theoretical-based interventions to promote physical activity while using public
transport. The HBM is a so-called “explanatory theory”, which addresses the individual contributions
to a problem. The adapted version of the HBM takes demographic factors into account, which
we consider as useful when planning interventions that target public transport users of all ages
and different physical fitness levels. The model focuses on (1) the individual‘s perception of a
certain health-threatening behavior; (2) the perceived benefits of behavior change; (3) the individual‘s
susceptibility for behavior change; (4) perceived barriers/costs of behavior change; (5) cues to action;
and (6) self-efficacy.

The concept of self-efficacy is a crucial concept in health-promoting behavior, and is also central
to other behavior change theories (e.g., TTM, social cognitive theory). It describes an individual’s
confidence in successfully performing a behavior (Bandura 1977). If individuals believe they will
succeed in performing a certain behavior, they are more likely to realize it and to sustain it, even in the
presence of barriers. Factors which influence self-efficacy are (Downs et al. 2014):

• Mastery performance
• Vicarious experiences
• Verbal persuasion
• The individual’s physical and emotional state

We considered self-efficacy as a crucial aspect for our intervention, which was discussed with the
participants of the focus-group interviews.

2.3. Self-Determination Theory

Self-determination theory (SDT) focuses, on the one hand, on the degree to which an individual’s
behavior is self-motivated and self-determined (Ryan and Deci 2000a). On the other hand, there are
three fundamental psychological needs—the needs for competence, relatedness, and autonomy—which
describe the conditions for either a supportive or an antagonistic social environment through which
motivation and self-regulation can be changed.

• Competence refers to the need to feel capable of achieving the desired outcome.
• Readiness refers to the need to feel connected to and be understood by important others.
• Autonomy is the need to feel volitional, as the originator of one’s actions (Patrick et al. 2014).

Motivation in SDT is distinguished as extrinsic and intrinsic motivation. Extrinsic motivation
means that a person performs an activity mainly because doing so will yield some kind of reward
or benefit, while intrinsic motivation means that an individual performs a certain activity purely
because of enjoyment or fun (Deci and Ryan 2002). Motivation is considered as a critical factor in
supporting physical activity. Accordingly, research on motivation for increasing the amount of physical
activity from the perspective of self-determination theory (SDT) has grown considerably in recent
years (e.g., Patrick et al. 2014). Education research has shown that intrinsic motivation produces
deeper engagement in learning activities, better conceptual learning, and higher persistence at learning
activities (Deci and Ryan 2002).

3. Methods

In the study, we collaborated as a multi-disciplinary research team with expertise in sociology,
psychology, and sports science, and thus we applied a multi-method research approach. The
focus-group interview method was applied as a resource-efficient way to collect data about the
individuals’ needs, motivations, and barriers for performing physical activity, such as walking to and
from public transport. We also applied methods from sports science. A field test was conducted to
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develop a formula in order to quantify the number of steps and the duration of walking within public
transport stations.

3.1. Focus-Group Interviews

Focus-group interviews are a common qualitative approach to gain an in-depth understanding of
social issues. The method aims to obtain data from a group and was selected based on specific criteria
rather than from a statistically-representative sample of a broader population (Nyumba et al. 2017).

We used focus-group interviews to explore the needs, motivations, and barriers for performing
walking or cycling before, during, and after public transport use, to better understand the willingness
to use a journey planner with an additional feature, i.e., a fitness feedback demonstrator. Each of
the three focus-group interviews was conducted with the help of an interview guide. The structure
of the interview guide followed three main topics: (1) Attitudes toward physical activity (physical
activity habits, willingness for physical activity on daily trips); (2) attitudes toward journey planners
(use habits, willingness to use integrated fitness feedback); and (3) motivational aspects (things which
motivate or hinder individuals to be physically active).

The three focus-group interviews were conducted in March 2016. Sixteen persons (9 female, 7
male) participated in the focus-group interviews. The age of the participants ranged from 17–59 years
(M = 41.9, SD = 15.5). The research team aimed for a heterogenous sample of participants according
to age, perceived level of fitness, level of experience with route planners and public transport use.
Various channels for recruiting participants were used to reach this heterogeneous sample (e.g., online
job platforms, the websites of Austrian regional public transport providers, Facebook postings, and
announcements in shops). All participants gave their written consent that the focus group interview
can be recorded and that the research team is allowed to analyze the data for scientific purposes. The
research team declared that the data will never be given to an external party or used for commercial
purposes. We also guaranteed that all data and results will be stored in a safe and secure way. Each
focus-group interview lasted about 2 h. All participants lived in Vienna, which was the target area for
our study.

The focus-group interviews were analyzed following the qualitative content analysis approach
of Mayring (2000). Based on this theoretical background (see Section 2), we defined a category
system which was used for the analysis of the qualitative data. In the first step, the statements of the
participants were shortened and the language was standardized. This procedure resulted in a list of
topics. These topics were classified according to the category system and, in addition, the approach of
“inductive category development” was applied for data which did not fit the existing categories. In the
final step, the classified data were summarized.

3.2. Number of Steps and Duration—“Field Test”

We conducted a field test to provide an estimation of the possible number of steps and the
duration of physical activity for all available routes in the journey planner web app. Ethical approval
for the field test was obtained from the Ethics Commission of the University of Graz (GZ 39/61/63
ex 2016/17). Potential participants were recruited at work, and also friends of the research team
participated. A total of 27 participants (13 female, 14 male; age: M = 42.8, SD = 18.1, range = 18–74
years) took part in the field test. Three participants completed primary education, six participants
completed secondary education and 18 finished postsecondary education. Eleven participants rated
themselves as more physically fit than the average person with equal age. The measurements took
place at a major railway and metro station in Vienna in July 2017. All participants completed walks on
a 60-m reference route and on five other routes through the railway station (e.g., from a spot on the
railway platform to the entrance of the metro station). We measured the distances of the routes with a
measuring wheel and counted the stair steps.

The participants wore an Omron HJ-720ITC pedometer (Omron Healthcare, Inc.; Bannockburn,
IL, USA) mounted on their right hip to measure their steps. The duration of the walking on the routes
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of each participant was measured with a Polar RS400 (Polar Electro Oy; Kempele, Finland) stopwatch
by a member of the research team. All participants walked the routes by themselves to ensure that they
used their own preferred walking speed and step length (see Appendix A for a detailed description of
an exemplary route).

We developed two simple formulas to estimate the number of steps and the duration of the
walking. For the estimation of the possible number of steps on a certain route, the distance of the route
(without the staircases) divided by the mean step length of the sample plus the number of stair steps
on the route should provide a simple but exact estimation for an average person.

For the duration of the physical activity on a certain route, it was important to adjust the time spent
on staircases to the time spent on flat ground. Since only the number of stair steps was available, we
had no detailed information about the structure of the particular staircases on the routes. Therefore, the
average tread depth of a staircase with 0.35 cm steps, and a gradient which led to approximately half
the normal walking speed in the horizontal direction (Fujiyama and Tyler 2010) was taken into account.
This assumption gave a factor of 0.7 (two times the average tread depth), which was multiplied by the
number of stair steps to adjust the time spent on a staircase. When this was added to the distance of
the route and divided by the mean walking speed from the reference route, a simple estimate of the
duration of the walking on that particular route could be derived.

4. Results and Interpretation

4.1. Focus-Group Interviews

As a result of the analysis of the focus-group interviews, we distinguished between three types of
users. These identified potential user groups were the basis for the decisions on which content, level of
information details, and additional features we should integrate into the fitness feedback demonstrator
of the journey planner.

4.1.1. User Group “Basic Information Type”

1. Attitude toward physical activity: This type is characterized by persons who have a need for
basic information about the relationship between physical activity and health (e.g., how does
physical activity affect health?).

2. Motivational aspect: Persons of this type have an intrinsic motivation for starting to be physically
active. They are open to any information that supports their competence to perform more physical
activity and to integrate it into their daily lives. The members of this type are persons who either
do not have time for the gym or who feel uncomfortable at a gym.

3. Use of journey planner: The level of awareness for the health-enhancing effects of physical
activity is rather low, but they feel ready to change their sedentary behavior. They consider the
fitness feedback in the journey planner as a useful guide on how to perform physical activity on
daily trips.

4.1.2. User Group “Fun and Games Type”

1. Attitude toward physical activity: This type is characterized by persons who are aware of the
health benefits of physical activity, but who need additional input for performing more physical
activity in their daily lives. Persons of this type have a need for advanced information about
physical activity (e.g., how much physical activity is recommended?).

2. Motivational aspect: Persons of this group need extrinsic motivation for performing more physical
activity. In contrast to persons who are classified as the “basic information type”, these persons
do already perform some regular physical activity, such as cycling, in their leisure time.

3. Use of journey planner: Competitive games would motivate these persons to use the fitness
feedback feature, although they also have an interest in the information about the potential
number of steps and stairs on a route.
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4.1.3. User Group “Incentive Type”

1. Attitude toward physical activity: This type is characterized by persons who consider physical
activity as something that has to be performed in the gym in leisure time. Some participants
classified as the “incentive type” considered themselves as “sporty”, whereas others considered
themselves as “couch potatoes”. They are aware of the health benefits of physical activity but
see barriers, such as being sweaty or exhausted after walking or using the stairs on public
transport trips.

2. Motivational aspect: What unites these persons with different levels of fitness within the one type
is the fact that they need an external impulse for performing physical activity on their daily trips.
Incentives such as vouchers or other material benefits were considered as potential motivators.

3. Use of journey planner: Persons of this type are frequent users of smartphone applications; thus,
they are willing to use the feedback feature, but they have sophisticated demands. Persons of
this type were found to be male and younger participants.

The requirements for the design and visualization of the fitness feedback demonstrator of the
journey planner were almost the same for all three types. All potential users expect clear, reliable, and
comprehensible information. The information should be easily adaptable to the individual’s needs.
Given the available resources for the study, we had to focus on one target group which covered a broad
range of public transport users. Thus, we decided to develop the fitness feedback for persons whom
we classified as the “basic information type”. As the focus-group interviews revealed that the majority
of participants did not want to share any personal information (e.g., gender, height, weight, fitness
status), we did not have data to individualize the formulas for certain subgroups, which would have
provided more precise estimates.

Our results about the design requirements of the fitness demonstrator are in line with results
of other studies about web applications applied to health issues. Graafland et al. (2014) highlight
that comprehensive information on the aim of the web application and its claims should be disclosed
to enhance the acceptance of serious games, which is also true for the developed fitness feedback
demonstrator. The findings of Anderson et al. (2016) support our result that different user groups need
different motivations for sustained app engagement. Apps that can adapt to changes in consumer
requirements were more likely to be used on a continual basis, according to their findings, which
fits our results that the information provided in the fitness feedback demonstrator should be easily
adaptable to the user’s needs. Peng et al. (2016) examined the design and content elements of health
apps from the users’ perception and presented different types of motivators to use health apps, such
as internal dedication, social competition, and intangible and tangible rewards, which are similar to
our identified motivational aspects: Intrinsic motivation through information, competitive games, and
external impulse through incentives. Földes and Csiszár (2015) point out that public transportation
users increasingly require a reduction of both preparation and travel time. We can confirm this result,
as the interviewees, who were assigned to user group “incentive type”, distinguished between their
willingness for physical activity on their way to work, which was lower than their willingness to walk
short distances or use stairs on their way home.

4.2. Walking Steps and Duration in the Field Test

On the standardized reference route with a flat surface, the mean step length was 0.77 m (SD = 0.07
m) and the mean gait velocity was 1.47 m/s (SD = 0.12 m/s). Generally speaking, a person’s step length
is dependent on their walking speed. In other words, the step length increases with increasing gait
velocity (Samson et al. 2001). Our results corresponded very well with already published measurements
(e.g., Bassett et al. 1996; mean step length = 0.78 m at a mean walking speed of 1.55 m/s). Based on the
collected data, we input the mean values into Equations (1) and (2):

number o f steps =
route distance [m]

0.77 [m]
+ number o f stairsteps (1)
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active time [s] =
route distance [m] + (number o f stairsteps ∗ 0.7)

1.47 [m/s]
(2)

The comparison between the estimated steps per route, computed with Equation (1) (which is
used for the estimation of the number of steps in the journey planner web app) and the collected data
in the real-life situation, is presented in Table 1. There is a slight overestimation of steps when using
the formula. The reason for this might be that a few participants occasionally took two stairs at once.
Considering the mean steps of all five routes, the formula provides a precise estimate for an average
person. In addition, we specified a range of possible steps that amount to ±10%. This span results from
the mean of the standard deviations of the collected steps per route (average SD = 0.07; see Table A1).

Table 1. Comparison of the estimated steps from the equation and the collected data.

Stair Steps Route Distance [m] Steps from Equation Steps from Field Test 1

Route 1 39 205 305 301
Route 2 32 192 281 273
Route 3 26 146 216 213
Route 4 113 178 344 348
Route 5 142 173 367 358

Mean steps 303 299
1 The median was chosen because of the skewed distribution.

Table 2 shows the results for the duration of the physical activity on each of the five routes. There
was a slight overestimation of 13 s for the duration on Route 1, which can be attributed to the minor
but continuous downward slope on this route. On Route 4, the duration was underestimated due
to a narrow and busy staircase. Several participants told us that they had to slow down their usual
walking speed on this section. Route 5 was slightly underestimated, because the participants had
to ascend 142 stair steps, with only a small distance on a flat surface in between the staircases (see
Table A1 for a detailed description), which led them to adjust their walking speed to a slower speed
due to the higher intensity when walking upstairs. Considering the mean duration of all five routes
and the reasonable explanations for the deviations, the formula provides a very precise estimate for
an average person. As with the steps, there is consistently a standard deviation of ±10% (average
walking speed: SD = 0.15 m/s; see Table A1). Hence, a span of this magnitude was also specified in
the journey planner web app.

Table 2. Comparison of the estimated duration of physical activity from the equation and the
collected data.

Stair Steps Route Distance [m] Duration [s]
from Equation

Duration [s] from
Field Test 1

Route 1 39 205 158 145
Route 2 32 192 146 140
Route 3 26 146 112 110
Route 4 113 178 175 185
Route 5 142 173 185 192

Mean duration 155 154
1 The median was chosen because of the skewed distribution.

4.3. Putting Theory into Practice

The process of how we transferred the theoretical background into practice is described in the
following, using illustrations of the developed fitness feedback. The developed fitness feedback
demonstrator consists of four navigation links:

1. Routing: The routes can be selected and the information about the potential number of steps and
stair steps is given (see Figure 1).
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2. Info Portal: The basic information about the relationships between physical activity and health is
described (see Figures 2 and 3), as well as the data collection process and the development of the
formula for estimating the steps and the active motion duration.

3. Project ROUTINE: The aims of the ROUTINE research project are presented, the project
consortium is introduced, and the funding ministry is described. This area is not described
in the following.

4. Home: The fitness feedback can be personalized; for example, favorite routes can be defined and
statistics about the collected amount of physical activity within a certain time period are shown.
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4.3.1. Routing

This navigation link (see Figure 1) shows the section for selecting a route on the left side (starting
point, destination goal, time and date of trip). Below this section, various trip alternatives are suggested,
which differ in their potential amount of physical activity. The real-time routing information, such as
time of departure or time of arrival, were provided through a link to an already existing routing planner
called “AnachB”, which is a routing service powered jointly by the Competence Centre for Intelligent
Transport Systems (ITS) of the three Austrian federal states of Vienna, Lower Austria and Burgenland
and the transport association of Vienna, Lower Austria and Burgenland. The pictured so-called
“standard route” (see Figure 1) provides the possibility to make 149 stair steps and approximately
1290 footsteps (see the blue and yellow boxes on the left side). This amount is equal to eight strength
elements and to approximately 13 min of active motion (i.e., the sum of time in which physical activity
is performed, either by climbing steps or by walking; see the orange and purple boxes). The strength
elements are reached by climbing stairs. At least 16 stairs at once must be taken to gain one strength
element. The proposed alternative route (see the left side on the bottom) additionally provides exercises
which can be performed during the waiting time at the public transport station (see Figure 4). The
exercises are on a separate link. In total, five different health-enhancing exercises which represent
five different dimensions of exercise training are provided: Calf raises for strengthening, swivel seats
for agility, standing on one leg for training balance, finger exercises for training coordination, and
coachman poses for relaxation.

The behavior change theories were integrated into the routing portal by defining strategies of
how to initiate and support potential change. From SDT (Ryan and Deci 2000a), the following concepts
were integrated:

1. Need for competence: We integrated this concept by presenting common daily physical activities,
such as footsteps and stair steps, as important sources for health-enhancing physical activity that
are equal to the gym.

2. Need for autonomy: This concept was integrated by providing pre-trip information about the
potential amount of physical activity on a certain route. If an individual wishes to perform the
suggested activities, this is down to the individual’s free choice.
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3. The concepts of perceived barriers and cues to action were taken from the HBM. By providing
hints on how to increase physical activity while using public transport (number of stair
steps/steps, exercises), we offered such a cue to action.

4. From the TTM (Prochaska and DiClemente 1983), the stage of contemplation and the stage of
preparation are represented in the “Routing” link. The information here about the potential
amount of physical activity on specific routes supports the individual in making plans on how to
increase physical activity and to reach further stages.
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4.3.2. The Info Portal

The “Info Portal” navigation link (see Figures 2 and 3) provides the basic information about the
relationship between physical activity and health, as well as information on how the data were collected
and how the formula for counting steps was calculated. Based on the analysis of the focus-group
interviews, we defined the World Health Organization (2010) recommendations and the listing of
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positive effects of physical activity as the most relevant aspects for the potential users of the fitness
feedback demonstrator. The transfer of the theoretical background into this area of fitness feedback
was undertaken as follows:

The concept of susceptibility from the HBM describes the understanding of behavior changes. We
addressed this concept by integrating information about the recommended amount of health-enhancing
physical activity for adults (see Figure 2).

Intrinsic motivation, a concept taken from SDT, describes the “inherent impulse for doing
an activity for its inherent satisfaction” (Ryan and Deci 2000b). According to the input from the
participants of the focus-group interviews, we considered the basic facts about health benefits and
physical activity as a kind of fact that triggers intrinsic motivation (see Figure 3).

The concepts of perceived threat and perceived benefits from the HBM describe the understanding
of the threat/consequences of certain behavior and the understanding of the benefits of taking a certain
behavior, respectively. We integrated these concepts by providing the basic information about the
mitigation of negative effects through physical inactivity and the information about health-enhancing
effects (see Figure 3).

4.3.3. Personalized Features—Home Section

The last navigation link, which includes the theoretical background, is named “Home”. To enter
this area, the user needs a user name and a password. Users can define their favorite routes and collect
personal data, such as their performed amount of physical activity while using public transport within
a certain time period. Future development of this feedback could include further features such as
sharing functions to allow individuals to compete with each other or a function for the collection of
bonus points, which could be transferred into incentives (e.g., vouchers). The focus-group participants
suggested a lot of ideas for further functions.

The SDT’s concept of self-efficacy was addressed by adding personalized features, which guide
the user toward the goal of reaching at least the recommended amount of 10,000 steps per day. A
concept from the HBM which was integrated was extrinsic motivation. The stages of action and
maintenance from the TTM were addressed by providing the described personalized functions so that
the users have feedback about their activities.

4.4. Application

The final task of the research project was to evaluate the fitness feedback demonstrator. Thus,
we constructed a standardized questionnaire following the ISO 9241-110 standard for covering the
ergonomics of human-computer interaction. The questionnaire included the following dimensions:

• Conformity with user expectations: Does the fitness feedback demonstrator meet
your expectations?

• Self-descriptiveness: Are the graphical and textual descriptions sufficient?
• Suitability for learning: Are the icons and the interface easy to understand without explanation?
• Suitability for the task: Does the fitness feedback demonstrator fulfill the task it is designed for?

In addition, we asked how attractive this feature is for potential users, and offered the possibility
to give open feedback. To collect feedback data, we provided an online link which we disseminated
through various channels (TraffiCon newsletter, VOR Intranet, participants of focus-group interviews).
Unfortunately, the response rate was too low for statistical analysis. Thus, we focused on the open
feedback and the general evaluation trend of the fitness feedback to draw our conclusions for future
development. The respondents, in general, liked the idea of the fitness feedback demonstrator
and the included hints on how to integrate more physical activity into their daily lives. The
suggestions for improvement were mainly related to the dimension of self-descriptiveness. According
to the respondents, this dimension could be improved by reducing the provided information and
by using more self-descriptive icons. As already mentioned, the participants of the focus-group
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interviews mentioned a lot of ideas for further fitness feedback functions. The respondents to the
questionnaire also made some suggestions as to how to increase the attractiveness of the fitness
feedback demonstrator, such as including more information about the interconnection between health
and fitness (e.g., how many calories do I burn on my daily trips?).

5. Strength and Limitation of the Study

The strength of the study is that a multidisciplinary team worked together in order to optimally
shape the fitness feedback. Another strength is the field test in order to prove the equation based on
a 60m reference route. However, the field test is also a limitation of the study because the equation
was tested on only five routes within one station. The research project was designed as a proof of
concept study (TRL3-4). Thus, the limited number of routes for validating the prototype is justifiable.
A further limitation was the low response rate for the questionnaire; only 10 persons answered the
questionnaire completely.

6. Conclusions and Future Work

The main contribution of our study is the development of a methodology for providing
theory-based pre-trip information about the potential amount of physical activity when using public
transport. The key findings are (1) the identification of three different user types with regard to
attitudes towards physical activity, attitudes toward journey planners and motivational aspects; and (2)
the development of a formula for calculating the potential number of steps and the duration of walking
while using public transport. The fitness feedback demonstrator is a good practical example of how to
make use of the theories and methods from the areas of social and sports sciences. The information
about the potential amount of physical activity that is integrated within public transport routes could
serve as an additional argument to promote the use of public transport and might encourage persons
to integrate more physical activity into their daily routines. Future work on one side should prove that
this fitness feedback initiates and supports behavior change toward increased use of public transport
and more physical activity. On the other side, we consider further development of the demonstrator as
necessary to make it ready for the market.
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Appendix A

Exemplary Description of Route 1: Platform 5A—Tram Station 52

start: platform 5A, end: tram station 52; distance on flat surface: 205 m, stairsteps: 39

platform 5A 1. staircase (waiting hall): 68 m

1. staircase: 26 stairsteps (downstairs)
1. staircase: 2. staircase (outside): 97 m
2. staircase: 8 stairsteps (downstairs)
2. staircase: 3. staircase (outside): 14 m
3. staircase: 5 stairsteps (downstairs)
3. staircase: tram station 52: 26 m
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Appendix B

Table A1. Results of the field test for all five routes measured in the railway station.

Stair Steps Mean Median SD Min Max

Step length—60 m reference route [m] 0 0.774 0.769 0.064 0.67 0.90

Step length—route 1 [m] 39 0.760 0.726 0.075 0.65 0.92
Step length—route 2 [m] 32 0.749 0.744 0.061 0.65 0.89
Step length—route 3 [m] 26 0.734 0.728 0.069 0.57 0.88
Step length—route 4 [m] 113 0.618 0.607 0.066 0.52 0.84
Step length—route 5 [m] 142 0.634 0.622 0.057 0.55 0.81

Walking speed—route 1 [m/s] 39 1.538 1.508 0.161 1.29 1.92
Walking speed—route 2 [m/s] 32 1.476 1.451 0.144 1.26 1.78
Walking speed—route 3 [m/s] 26 1.439 1.410 0.156 1.11 1.76
Walking speed—route 4 [m/s] 113 1.149 1.142 0.134 0.90 1.42
Walking speed—route 5 [m/s] 142 1.198 1.160 0.143 0.95 1.53

Appendix C

Table A2. Description of the sample of the participants of the focus group interviews.

Age Gender Use of Public
Transport Use of Journey Planner Perceived Level

of Fitness

17 male daily
regular use of common

journey planner apps, web
mapping services

feels fitter than persons of
the same age

20 female daily
regular use of common

journey planner apps, web
mapping services

feels as fit as persons of the
same age

22 female 2–3 times/week
regular use of common

journey planner apps, web
mapping services

feels as fit as persons of the
same age

22 male daily
regular use of common

journey planner apps, web
mapping services

feels less fit than persons
of the same age

25 female 4–5 times/week
regular use of common

journey planner apps, web
mapping services

feels as fit as persons of the
same age

28 female daily rare us of journey
planner apps

feels as fit as persons of the
same age

28 male 2–3 times/week rare us of journey planner
apps

feels as fit as persons of the
same age

37 female 4–5 times/week
regular use of common

journey planner apps, web
mapping services

feels less fit than persons
of the same age

45 male 2–3 times/week rare us of journey
planner apps

feels as fit as persons of the
same age

47 male daily rare us of journey planner
apps, uses analog maps

feels fitter than persons of
the same age

50 female 4–5 times/week uses paper maps feels less fit than persons
of the same age
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Table A2. Cont.

Age Gender Use of Public
Transport Use of Journey Planner Perceived Level

of Fitness

50 female 4–5 times/week
regular use of common

journey planner apps, web
mapping services

feels as fit as persons of the
same age

50 male 4–5 times/week
regular use of common

journey planner apps, web
mapping services

feels as fit as persons of the
same age

53 male 4–5 times/week rare us of journey
planner apps

feels as fit as persons of the
same age

59 female daily uses paper maps feels less fit than persons
of the same age

59 female daily

Rare use of common journey
planner apps, web mapping

services, regular use of
analoge maps

feels as fit as persons of the
same age

59 male 2–3 times/week rare use of web journey
planners and analoge maps

feels less fit than persons
of the same age
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