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ABSTRACT

Health and fitness supported by technology has evolved into a trend. Given the progress
of fitness tracker devices and apps, the popularity of this technology has now extended far
beyond the early adopters in the quantified-self community. Furthermore, in society,
health has become a lifestyle and status symbol. There are reports of increasing numbers
of people exercising regularly. Manufacturers such as Apple have taken notice of this
trend. The recently launched Health Kit and Health app for iOS 8 underlines this fact. The
increase in the number of youngsters and young adults adopting vegetarian or vegan diets
emphasises the importance of the topic. To the knowledge of the authors no study cover-
ing this topic and target group exists to date. Therefore we conducted a study focusing on
the Greater Zurich Area covering the target group of youngsters and young adults to help
to close this research gap.

1 INTRODUCTION

Gadgets such as the Fitbit are becoming more common. These gadgets can be used to
monitor vitals and thus, can help to keep track of vitals, such as heart rate, while counting
the number of steps a person takes during the day. A term that needs to be introduced in
conjunction with health apps and tracking devices is the “quantified-self”. People *... who
track many kinds of data about themselves” (Choe et al. 2014, p.1143) are called “quanti-
fied-selfers” (Choe et al. 2014, p.1143) and form the quantified-self community. With ad-
vances in wearables moving from a techie gadget or accessory to a retail product, the



quantified-self movement — people that monitor, for example, their vitals and share this
data with their peers within the community — has been fuelled by these advances. This
trend is not limited to the United States. According to Swan, the quantified-self movement
iIs becoming prominent outside the US, where 60 per cent of adults are tracking their
health-related parameters, such as weight, rendering this movement mainstream (Swan
2013, p.86).

For the reasons mentioned previously, we would like to take an in-depth look at the use of
devices that keep track of vitals or monitor individual’s sleep among the target group of
students in Switzerland, with a focus on the Greater Zurich Area, as to the author’s
knowledge, studies covering this area, in addition to the target group of youngsters and
young adults, are still to be conducted.

2 THEORY

Studies show that in the Kanton® of Zurich (Switzerland), 9% of people between 15 and
74 years old exercise daily, 47% exercise more than once a week and 16% exercise exact-
ly once within a week (Lamprecht et al. 2014, p.6). Exercising rarely can be reported for
five per cent of participants and 23% do not engage in physical exercise at all (Lamprecht
et al. 2014, p.6). Since 2003, the number of people exercising more than once a week has
increased from 41% to 46% (Lamprecht et al. 2014, p.7). Simultaneously, the number of
people not exercising at all has increased from 21% to 23%. Analysing data as far back as
1978 shows quite a steep increase in people exercising more than once a week between
the years 1994 and 2008, with an upward trend up to the year 2014 (Lamprecht et al.
2014, p.8). Differences in the level of physical exercise can be seen among groups accord-
ing to education, and income, as - in general - more highly educated and affluent people
show higher levels of activity (Lamprecht et al. 2014, p.15). The most important reason
for exercising reported is improving health (59%), followed by being in nature (55%), the
joy of exercise (54%) and having fun (53%) (Lamprecht et al. 2014, p.16). Official organ-
isations recommend regular exercise more than once a week for juveniles and young
adults (BASPO 2013, p.2).

It is unnecessary to elaborate on the positive effects of regular physical activity, including
reducing costly chronic diseases, such as heart disease, type 2 diabetes, excessive weight,
including obesity, and even cancer (BASPO 2013, p.15; WHO 2006b, p.6; WHO 20064,
p.ix).

Knowing about the benefits of regular physical activity and the products on sale is critical
and therefore, a short note on media usage is appropriate. Media usage of youngsters has
changed and they have moved away from newspapers (BFS 2007, p.20) to electronic me-
dia, especially mobiles, with high levels of surfing behaviour (Ipsos OTX MediCT 2012,
p.41). Mobile phones are used more frequently to obtain information, in addition to
watching television (Ipsos OTX MediCT 2012).

The trend of the quantified-self movement is not new and, according to Millington, it
dates back to Williams (1974), as the quantified-self can be seen as an advancement of
Williams’s “mobile privatization” (Millington 2014, p.480). Furthermore, Millington as-
sumes that “the post-web future may already have arrived” (Millington 2014, p.479). In
this future, platforms are said to replace web browsers. This statement is substantiated by
the vast range of apps that have been produced, in addition to those that are being devel-
oped.

! Switzerland is subdivided into 26 Kantons, analogous to the US being composed of 50 states.



The topic of e-Health has been discussed in research for a long time and some major is-
sues have already been identified by Lymberis (2003), with an overview of critical issues
in e-Health research provided in Atienza et al. (2007). Sensitive patient and user infor-
mation, the user interface, technical challenges in exchanging data securely, in addition to
an ethical and legal dimension (Lymberis 2003, p.273) are examples of aspects that play a
role in research concerning health devices. This leads to the question of the advantages
and motives for using such devices.

The short message service (SMS) channel has been used for interventions in the past. For
an overview of studies, see Fjeldsoe et al. (2009), which reports successful interventions
despite the effects being initially short-term in nature (Fjeldsoe et al. 2009, p.165). Fur-
thermore, interactivity, in addition to tailored communication, play an important role
(Fjeldsoe et al. 2009, p.171). The up-to-date approach that has the potential to incorporate
both aspects mentioned previously is the smartphone app. According to Abroms et al.
(2011), apps are promising tools when it comes to improving people’s health. Further-
more, Lupton (2014) emphases that, “digital health technologies are playing an increas-
ingly important role in health care, health education and voluntary self-surveillance, self-
quantification and self-care practices” (Lupton 2014, p.1). A recent study by Middelweerd
et al. (2014) on apps that aim to change health-related behaviour, such as nutrition or
physical activity by monitoring these aspects, gives an overview of prices and functionali-
ty, in addition to methods used to change user behaviour. Feedback and monitoring are by
far the most used behaviour-changing techniques, with an average of five techniques re-
ported in one app (Middelweerd et al. 2014, p.8). The Web has been the subject of studies
on interventions and is reported to have positive effects on the efficacy of interventions
(Wantland et al. 2004). It is therefore no surprise that various studies report the benefits of
using fitness apps for losing weight and improving fitness. Weight loss (Carter et al.
2013; Stephens & Allen 2013), smoking cessation (Abroms et al. 2011) and other topics
with a medical focus are only one application domain of tracking devices. A further do-
main is where these devices are used for leisure purposes, such as monitoring vitals dur-
ing sport and even sexual activities (see Lupton (2014) and Guse et al. (2012) for the lat-
ter in addition to Bull et al. (2012) for a study on social media regarding this topic). Both
studies mention that applications can be seen less from a medical point of view but as en-
tertainment, education and fun, which is the case in the quantified-self movement. A
combination of education and entertainment would be interesting for the target group of
digital natives, and researchers, such as Guse et al. (2012), analysed this target group re-
garding interventions via different communication channels. The authors of Breton et al.
developed a classification of apps related to weight control by categorising them as fol-
lows: a) diet, physical activity and weight journals, b) dietary advice journals and c)
weight trackers (Breton et al. 2011). Feedback seems to play an important role (Turner-
McGrievy & Tate 2011) and authors identified that theoretical concepts or missing in-
formed content (Breton et al. 2011, p.523) should be improved in future apps. After con-
sidering the advantages, we would like to elaborate on the question concerning the risks
that may arise with the use of apps and fitness trackers.

Data provided by users is valuable in itself, but more data from fitness tracker devices —
referred to by (Rahman et al. 2013, p.1) as implicit information — can be of great interest
for companies (e.qg., life insurance). The latter information is far more valuable and there-
fore, poses a greater risk if this information is leaked or falls into the hands of or is direct-
ly attacked by malicious individuals. Steel et al. (2013) have taken an in-depth look at
what personal data is worth and developed a calculator that enables individuals to com-
pute the worth of their personal data (Steel et al. 2013). Lymberis sees data security, in
addition to user acceptance and awareness, as issues within the industry of “smart health



wearables” (Lymberis 2003, p.272). This points out the value with respect to the im-
portance of data, in addition to the perspective of customers on these issues. Particularly
sensitive information, such as information linked to people’s health, can be extremely
valuable. Furthermore, from a marketing perspective, where habitual purchase decisions
may be altered when a big life change occurs, such as the birth of a child, information on
female customers being pregnant may be of great advantage and valuable to firms because
they can specifically target these customers. A prominent and successful example is the
case of Target. The company was able to predict the expectancy of a child well in advance
by analysing the information obtained through previous purchases, or purchasing behav-
iour (see Siegel & Davenport (2013) for further details). However, there is an ethical di-
mension to the use and collection of such data, prohibiting in some cases the use of such
information because it may lead to customers disapproving of this use of data. This may
pose a potential risk to companies gathering and using potentially sensitive information.
Lupton underlines this point by stating that, “... there are significant ethical and privacy
implications emerging from the use of these apps, and the data they produce” (Lupton
2014, p.1). Data gathered from fitness tracking devices can be seen as sensitive infor-
mation and may therefore bear a potential risk because the use of the data may be disap-
proved of by customers, or even worse, be leaked onto the Internet if there are technical
or human errors. These errors may result from hard-to-control customer behaviour, such
as users choosing a weak password or uploading the data by mistake into a cloud service
with public access.

The design process and priorities of wearable devices further add to these risks as, accord-
ing to Zhou and Piramuthu, security and privacy are not primary concerns in the design of
wearable fitness trackers (Zhou & Piramuthu 2014, p.1). The authors state that in the
world of wearable fitness trackers, accuracy of measurement is paramount (Zhou &
Piramuthu 2014) and refer to the example of Fitbit using a cleartext login, in addition to
the HTTP web protocol rather than the secure HTTPS version for data transfer between
the device and the web portal where data is stored and used for visualisation purposes. So-
lutions have been proposed by (Rahman et al. 2013), but risks, such as binding stolen
trackers, remain and are classified as serious (Zhou & Piramuthu 2014, p.4).

As this paper does not intend to analyse further the technical details but emphasise the
perspective of customers, we would like to continue with the method used to obtain in-
sights into customers’ perceptions concerning the aspects mentioned previously.

3 METHOD

In order to obtain an overall picture of health tracking devices, in addition to the use of
such devices and apps among Swiss students, we conducted both desk research and a con-
secutive online survey.

The online questionnaire based on current literature and theory. The online survey was di-
vided into the following sections: demographics; general questions regarding tracking de-
vices and attitudes regarding the quantified-self, in addition to sports activity level; ques-
tions concerning fitness apps; questions regarding fitness tracking devices; attitudes to-
wards incentives, such as discounts on insurance; questions concerning outcomes, such as
self-reported, word-of-mouth behaviour; self-reported impact on health; intention to use,
with respect to the intent to continue using the device or apps; and finally, satisfaction
with fitness trackers, their quality, value for money and the precision of measurement they
provide.

Standard demographic variables, such as gender and age, were included. As some studies
report regional differences (Lamprecht et al. 2014, p.10), we included the region in a
question regarding the Kanton (see Chapter 2 for a short explanation of the term) from



which the participants originate. As it may be significant if people are early adopters, we
included the importance of having the newest products, in addition to the importance of
design, both operationalised using a five-point Likert scale.

Furthermore, we asked participants how important they rate the measurement of blood
pressure, heart rate, body temperature, and the monitoring of their sleep, all on a five-
point Likert scale. Given the fact that exercising has an especially positive effect on
health if it is carried out regularly (BASPO 2013; WHO 2006b), we included measure-
ments concerning the regularity of exercise.

Participants were asked further about the use of apps and tracking devices. Within these
two question groups, we elaborated on the types of devices they use, the duration of use,
the reasons for use and non-use and how they learned about the device or app. Further-
more, we wanted to explore the outcomes of using the devices and apps, and therefore in-
cluded questions about this aspect. These questions are further split into questions about
outcomes regarding health, in addition to outcomes concerning participants’ sporting ac-
tivities. Finally, we asked users how satisfied they were with the range of products on
sale, the quality of products, the value for money the devices and apps offer and their
measurement accuracy.

4  FINDINGS

The age of the participants ranged from 15 to 34 years old (see Figure 1), resulting in an
average age of 23.24. Male and female participants are quite evenly split, with 44% fe-
males and 56% males. A chi-square test revealed no significant differences with regard to
the distribution of gender. However, differences were found according to the region from
which the students originate. With 114 participants originating from the Kanton of Zurich,
this 52.3% were constituted of the absolute and relative majority of all participants in the
study. Furthermore, Kantons with more than 10 participants were Thurgau (31, 14.2%)
and Schaffhausen (27, 12.4%). All other Kantons had between one and nine participants
and are excluded from further analysis.

The participants showed high levels of exercising habits, with 20 (10%) participants exer-
cising daily. A total of 137 (67%) exercised more than once a week, 32 (16%) reported a
weekly schedule, 5 (2%) a monthly schedule and only one person reported a “no sports”
level of exercise.

Figure 1: Age distribution
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To gather insights on customer’s attitudes concerning different aspects of the tracker de-
vices, we asked them about the importance of the product attributes of design, the feature
of measuring the heart rate and the importance of the function of monitoring sleep. In Ta-
ble 1 we further reported the test results for the question concerning general satisfaction
with the products on sale and the importance of the feature of monitoring sleep. The im-
portance of product features and satisfaction with their attributes all significantly differed
from the scale’s indifference value of three (see Table 1 for details). Product design was
by far the most important aspect, in addition to the functionality of measuring the heart
rate, closely followed by quality. Word of mouth and the ability to monitor sleep differed
significantly from the scale’s value of indifference. In general, satisfaction with the range
of fitness devices on sale was significantly above the value of indifference.
T-tests

Attribute / functionality N Mean 5.D. S.E. Sig.

Product design (importance) 206 397 913 064 =.000
Heart rate functionalitiy (importance) 199 344 1.191 .oa4 =000
Quality {=atisfaction) 28 343 .855 .091 =000
WOM intention concerning fitness trackers 109 337 1.111 106 =001
Monitoring slesp (importance) 196 3.36 1.192 085 =000
Fitness devices / offers on sale (satisfaction) 29 3.29 1.014 107 =.008

Table 1: T-test (deviation from the mean value 3.0)

The use of fitness apps was reported to be virtually a fifty-fifty split, with 105 (51%) of
participants reporting not using a fitness app compared to 101 (49%) that were using one.
Of those who were using a fitness app, 44 mentioned Runtastic, 19 MyFitnessPal, 8 iOS
Health, 6 Fitness Point, 5 Strava Cycling and 5 Workout Trainer, with only one person
mentioning GoogleFit. A total of 26 people reported using a fitness app once. The reasons
for not using the app again were as follows: 16 reported that they have no need, 15 report-
ed that the utility was insufficient, 2 mentioned complexity, 2 mentioned quality and one
person stated that security and privacy concerns were the reason for no longer using the
app (see Figure 2). The majority of respondents (58%) reported having used the app with-
in the range of one to 4 weeks, with 8 participants using it for up to 14 days and 7 for a
further two weeks.

Figure 2: Reasons for no longer using fitness apps
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Among the non-users, 57 reported not having the need to use the app, 24 cited insufficient
utility, 11 quality, 6 security or privacy issues, 4 complexity and 3 the costs of not using
fitness apps (see Figure 3). Next, we would like to consider fitness tracking devices.

Figure 3: Reasons for non-use
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A total of 51 respondents (26%) reported using a fitness tracking device compared to 144
(74%) non-users. Of those not having used a tracker, 93 (51%) had no need, 36 (20%)
mention insufficient utility, 25 (14%) claimed that awareness is too low, 11 (6%) stated
quality, 5 (3%) complexity, and 4 (2%) and 3 (1%) stated that emissions and material feel
are reasons for not using a fitness tracking device, respectively. Furthermore, 79 (41%)
report discounts on health insurance, 58 (30%) discounts on insurance in general and 56
(29%) rebates on fitness club memberships as incentives that would convince them to
wear and use fitness tracking devices.

After considering the apps and devices used, we would like to observe the behaviours re-
ported in connection with fitness tracking devices and the devices used by customers.
Asking the participants which media channel they remember hearing about fitness track-
ers led 30 (51%) to reporting friends, 10 (17%) social media, 8 (13%) blogs and the re-
maining participants from various channels, such as brochures or television, advertise-
ments. Regarding the question of which devices was most popular (see Figure 4), the Fit-
bit Flex (38%) is named first followed by Jawbone (21%) and Nike+ Fuel (17%). The re-
maining mentions by a limited number of users were the Polar Loop, Garmin and Adidas
Fit Smart.

Figure 4: Fitness tracker
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Respondents were asked if the use of their fitness tracker influenced their sports activities,
with a majority of 42 participants (62%) answering no, compared to 30 (38%) reporting
an influence. Of the 42, 15 (36%) reported a positive effect on the regularity of their train-
ing, 13 (31%) claimed a performance improvement and 6 (14%) stated that their training
had become more efficient because of the use of the device. Only 3 (7%) reported an im-
provement of their vitals.

Furthermore, only 13 (19%) shared the opinion that their health has improved by wearing
the device, compared to 58 (81%) that report any health-related improvement.

A more detailed analysis reveals that 30% think that their diet improved, 26% state an im-
provement in appearance, 22% report an improvement in their vitals and 22% lost weight.
With regard to participants’ satisfaction with the choice of tracking devices on offer in the
market, 9 (3.7%) report being very satisfied, 31 (12.8%) report being satisfied, 30 (12.4%)
report a neutral position, 15 (6.2%) report being dissatisfied and only 4 (1.7%) report be-
ing very dissatisfied with what the market has to offer. The result for satisfaction with the
products on sale is a mean of 3.29.

Similarly, the satisfaction with quality also achieves a high level, as 9 (3.7%) state that
they are very satisfied, 31 (12.8%) are satisfied, 38 (15.7%) report a neutral rating, 9
(3.7%) are dissatisfied and only 1 (0.4%) person is very dissatisfied. With regard to the
satisfaction with quality, a mean of 3.43 is reported.

A more neutral attitude is reported for value for money. Five (2.1%) are very satisfied, 23
(9.5%) are satisfied, 33 (13.6%) have a neutral attitude, 16 (6.6%) are dissatisfied and 11
(4.5%) are very unsatisfied with the value for money ratio of the products. This results in
a mean of 2.94 for the satisfaction with value for money.

The satisfaction with the accuracy of measurement shows a slightly higher rating, but are
nevertheless indifferent. Four (1.7%) report that they are very satisfied, 26 (10.7%) report
that they are satisfied, 34 (14%) provide a neutral rating, 17 (7%) report that they are un-
satisfied and 8 (3.3%) are very dissatisfied with the accuracy of measurement of the de-
vices. The mean for this question is 3.01.

Discussion

Two of the positive outcomes of using a tracking device are linked to each other. Partici-
pants reported an increase in the regularity of training and therefore, it is no surprise that
they stated that their performance improved simultaneously. We therefore conclude that
the use of fitness tracking devices has a positive effect due to the measurement (quantifi-
cation), in addition to visualisation of the regularity of participants’ training that in return
improves their performance. Self-reported effects on the health of respondents contained
contradictions and we would like to claim that both positive effects should have an impact
on health. A possible explanation for self-reports not being able to measure this effect is
the fact that the average age of participants was low compared to the population in general
and therefore, presumably healthier. Drawing from this argument and with the well-
established link between exercise and health, the authors claim that using health tracking
devices has a positive effect on the health of individuals. Many non-users did not discern
any use of the devices and a high number of people that discontinued using the device re-
ported the same reason for doing so. A challenge for marketeers is the communication of
the usefulness of tracking devices and apps because consumers are sceptical about the
benefits of these devices. Targeting opinion leaders to increase word of mouth and pres-
ence on the Web (blogs, social media) would fit the media usage of customers. They rely
heavily on these referrals in the evaluation process, where the desire with respect to the
intention to use leads to a subsequent purchase being made. Therefore, a targeted strategy
aimed at influencers that generates a buzz within this community would be a feasible ap-
proach to promoting health tracking devices and apps.



5 LIMITATIONS

The sample was dominated by participants from the Greater Zurich Area with a focus on
people originating from the Kanton of Zurich. Therefore, there may be limitations for
generalising these results to other regions. The authors do not consider this to be as a
large limitation, provided these results are used in the German-speaking part of Switzer-
land within the Greater Zurich Area, but these results should be verified in the western
part of Switzerland. Further, the results should be interpreted with caution for the Alps re-
gion because there may be greater cultural differences that could bias these results.

A second point we need to mention is that the sample is a student sample. Furthermore,
participation was not compulsory. Therefore we expect a self-selection bias to be present.
An indicator for this could be the high level of sports activities found within the sample.
Thus, results may change if variables such as income rise. Hence, caution should be exer-
cised if results are to be applied to other target groups, such as those where people are of a
higher age or less active.

6 FURTHER RESEARCH

A large field for further research can be identified regarding the result that the majority of
participants not using apps or devices do not discern a specific need to do so. With regard
to this matter, future studies could shed light on the underlying reasons for people not
recognising any utility in apps or tracking devices, even though they exhibit a high level
of physical exercise and are potentially within the target group of people buying such de-
vices or using health apps.

The question of why self-reported effects on health were not reported, even though partic-
ipants reported a more regular exercise habit and an increase in physical performance
points to a path for further research. The latter two aspects are known to have a positive
effect regarding costly chronic conditions, such as heart disease, diabetes or excessive
weight (WHO 2006a, p.6). Therefore, a more detailed questionnaire concerning this as-
pect could illuminate this topic.

The scope of this study did not allow for a detailed analysis of the risks and how they are
perceived by users of tracking devices and apps, but this would be an interesting topic as
we observe quite low levels regarding privacy and security concerns.

Further research is needed, especially if the devices are to be applied to a domain where
sensitive information is transferred, such as the case of health care (Zhou & Piramuthu
2014, p.5), as technical and psychological aspects of consumers remain a field of re-
search.

7 CONCLUSION

First and foremost, we can report a positive effect of apps and tracking devices on the
regularity of exercise. Not surprisingly, this has a positive effect concerning users’ physi-
cal performance. Apart from these two important outcomes, there are some important de-
vice attributes that need to be mentioned because they are highly relevant to buyers. De-
sign was by far the most important aspect to buyers of tracking devices, followed by a
heart measuring ability, which is, to date, missing in most devices. This can be considered
as a practical implication or feasibility for manufacturers of tracking devices for conduct-
ing further market research, or even implementing such a feature while simultaneously
monitoring quality. A second practical implication for marketeers is the fact that many re-
spondents learned about trackers and apps by word —of mouth. Others relied heavily on
the use of the Internet, including social media, to become informed about apps and health



tracking devices. We therefore suggest that marketing campaigns consider this consumer
behaviour in their future activities and actions.

The most prominently mentioned and used app is Runtastic, followed by MyFitnessPal
and we are keen to observe how iOSHealth performs for early adopters that are already
using the app. In the Greater Zurich Area, Fitbit Flex, followed by Jawbone’s UP, domi-
nates the market among youngsters and young adults. Participants in general are satisfied
with the products on sale, with regard to their quality. Less satisfaction was reported re-
garding the measurement accuracy.
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