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The adoption and diffusion of wearables

Ton AM Spil, Bjorn Kijl & Vincent Romijnders, University of Twente, a.a.m.spil@utwente.nl,
b.kijl@utwente.nl, vincentromijnders@gmail.com

Abstract

Although the sales of wearables are increasing in the last few years, it is still unknown how wearables are
actually adopted and being used in everyday life by consumers. In this study, we try to identify the adoption and
diffusion patterns of wearables by performing a sentiment analysis on 97 semi-structured interviews with
wearables owners / users focused on relevance and requirements of and resources and resistance related to
wearables. Based on this analysis we conclude that developers and manufacturers of wearables should make
their devices more relevant, more reliable and easier to use. They should also address privacy issues and foster
habit (using it all and every day) in order to speed up the adoption and diffusion of wearables. The theoretical
contribution of this paper is that habit should be studied as a potential dependent variable for intention to use.

Keywords: Wearables; Adoption of IT; Diffusion

Introduction

In recent years, commercial technologies have been developed for automatically collecting data that can assist
in self-regulation. The usage of wearable self-tracking technology has recently emerged as a new trend in
lifestyle and personal optimization in terms of health, fitness and well-being. The proliferation of wearable
technologies calls for the development of conceptual lenses to understand the drivers of their success
(Benbusan, 2018). We define wearables as wrist-worn wearables for personal use, which for example monitor
number of steps taken, distance travelled, speed and pace, calories burnt, heart rate, hours slept and dietary
information. Sales of wearables are rising. In the last quarter of 2016, 23 million wearables were sold
worldwide and it is expected that this number will increase to 213 million by 2020.

Yet, despite wearables offering unforeseen capabilities for supporting a healthier lifestyle, market
adoption of wearables is still low. Four years ago, wrist-worn wearables were supposed to be the next big
thing; they were going from a nerdy dream to a mainstream reality. None of that happened. In fact, it was the
opposite. The market for wearables has proved to be volatile, claiming victims much faster than we saw with
the companies that went bankrupt following the introduction of the iPhone (Kovach, 2016). The abandonment
rate is substantial and there is no broad diffusion yet. Hence, it is important to determine factors which factors
of wearables are good and not good (yet). Yet, there is still little known about how to improve the diffusion, in
personal use, of wrist-worn wearables. Due to this, individuals may not reap the promised health and fitness
benefits, society is unable to curb widespread health problems - such as rising obesity levels - and companies
may not reap the benefits of the data on which the valuation of the internet of things (IoT) industry is premised
(Ledger, 2014).

Hence the importance of an independent study to investigate the actual users of wearables in order
to make wearables a success and give an explanation for the ‘failure’ so far. Our related research question is
defined as follows: How to improve the diffusion, in personal use, of wrist-worn wearables?

Background

By keeping track of data about every aspect of one’s life, people can gain exact knowledge of and insight into
their daily lives. The collected data makes it possible to understand certain activities, habits and triggers for
actions and behaviour taken. Quantifying oneself makes it able to improve a person’s lifestyle and
achievements with the help of measuring, analysing and comparing performances about different activities
(Barcena, Wueest & Lau, 2014). Due to the increase of power of processors and the miniaturization of sensors
and processors, longer battery lifespan, and the opportunity of communication and data collection, one
embrace the idea the possibility of using always-on devices with small effort and accurately record data with
the help of smartphone apps and wearables. Next to the technological aspects, people are increasingly looking
after their health (Salah, MacIntosh & Rajakulendran, 2014). There are different type of wearable users; those
with chronic medical conditions, sports enthusiasts who are keen to collect data about their activity
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performances in order to help them set goals and track their progress, persons who are interested in keeping
track of certain lifestyle patterns or achieving behaviour changes, such as losing weight, having more sleep or
living a healthier life (Barcena, Wueest, & Lau, 2014). The process of self-tracking typically involves the tracking
and collection of data from an activity, followed by the comparison and analysis of the performance to the goal
being desired. Based on the results, adjustments can be made and the process of quantifying one’s
performance aiming to reach a certain goal can be repeated.

The first generation of wearables can be seen as products that only generates revenue at the point of sale and
solely run tracking and analysing software within an enclosed ecosystem provided by the wearable developers.
Due to the closed ecosystem, there is no possibility of service enhancements for users by third-party providers.
Where the second generation of wearables, such as the Apple Watch, has an open ecosystem for applications
and services of new and traditional third-party providers, which makes it possible to create additional value
beyond the pure tracking and analysis of data for the user and revenue for themselves (e.g. personalized sport
and fitness support and digital health-care support) (Buchwald, 2018).

Wearable defined as ‘smart wristband,” ‘smart bracelets,” or ‘fitness tracker’ are devices that track a user's
physical functions and provide relatively very limited information on small interfaces. The primary goal of these
devices is collection of data that a user can analyse on another device such as a pc or smartphone (Ismagilova
et al. 2019). The presentation of information is relatively very limited and often do not have the possibility to
install apps (e.g. Fitbit Surge). On the other side, smartwatches are larger than these more ‘simple’ models and
often have a touchscreen. These smartwatches allow users to install different kind of apps. Smartwatches, in
contrast to the more ‘simple models’, provide the most benefits in case they are connected to internet. Also
smartwatches present other relevant information (e.g. email notifications) (Chuah et al., 2016).

Research method

Myers and Newman (2007) mention that “the qualitative interview is the most common and one of the most
important data gathering tools in qualitative research” (p.3). The type of qualitative interview was a semi-
structured interview, which is able to collect meaningful experiences related to the theme of the research. It is
also the most used type in qualitative research in information systems (IS). In a semi-structured interview there
is an incomplete script, but usually some pre-formed structure that the interviewer follows (Myers & Newman,
2007). This was also the case in this research.

97 semi-structured interviews with wearable users/owners are used. These interviews are based on the USE IT
method (Landeweerd et al, 2013). It is designed to determine the success of ICT innovations, and is helpful to
determine the adoption process of consumers. It is based on multiple adoption and diffusion models. There has
been a drilldown process to make the group more homogenous. Eventually 20 interviews are analysed, where
some characteristics pop up such as the majority being high educated, experience with technology and ICT and
voluntarily adopted.

The qualitative data is analysed with a sentiment analysis with the help of the coding process based on
the method proposed by Miles and Huberman (1994). The analysis is divided into three different procedures:
data reduction, data display and conclusion drawing/verification. This method was the base for the sentiment
analysis. Coding was chosen for the data reduction due its ability for viewing the answers given by respondents
and their opinions on various aspects. The responses from the respondents of the interview were assigned one
of five labels, ranging from very positive (++) to very negative (- -). The data has been statistically processed in
Microsoft Excel to generate an insight into the responses, and on the same time making graphical presentation
possible.

For the structured literature study Wolfswinkel (et al 2015) was used and the main papers and key terms used
can be found in table 1. The content is shown in the section adoption of wearables.

Wearables AND adoption Rauschnabel, P. A, Brem, A., & Ivens, B. S. (2015).
Chuah, S. H. W., Rauschnabel, P. A, Krey, N., Nguyen, B., Ramayah, T., & Lade, S. (2016).
Spil, T., Sunyaev, A,, Thiebes, S., & Van Baalen, R. (2017).

Continued use AND wearables Canhoto, A. I., & Arp, S. (2017).

Buchwald, A., Letner, A., Urbach, N., & von Entress-Fuersteneck, M. (2015).
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Nascimento, B., Oliveira, T., & Tam, C. (2018).

Sustained use AND health and Kalantari, M. (2017).
fitness wearables Coorevits, L., & Coenen, T. (2016).

Lupton, D. (2018).

Health information AND privacy Smith, H. J.,, Dinev, T., & Xu, H. (2011).

Motti, V. G., & Caine, K. (2015, January).

Lee, L., Lee, J., Egelman, S., & Wagner, D. (2016).

Table 1 — Results structured literature review

Adoption of wearables, privacy and habit

First we present adoption literature to create a foundation for the interview model based on classic adoption
literature followed by specific wearable adoption issues from literature and new notions on adoption.

Four determinants that describe the success of ICT innovations are derived from the domain and innovation
dimensions where a distinction is present between the macro and micro level (Landeweerd et al, 2013). The
micro level is related to the here-and-now situation of individual users whereas the macro level is about the
group and/or longer period. The resources determinant differentiates, instead of the macro and micro level,
between the material and immaterial level. It is not only clear whether ICT innovation is accepted, but also
what aspects of the ICT innovation contributes to this and what aspects does not.

Relevance (relevance) is defined as the extent to which the user thinks that the innovation will solve his
problems and achieve its goals. Relevance at the micro level has much in common with "expected or
experienced utility '(perceived usefulness) in the Technology Acceptance Model (Davis, 1989; Venkatesh &
Bala, 2008) and "comparative advantage" (relative advantage) of the diffusion of innovations (Kapoor et al.
2014ab; Rogers, 1995). The perceived performance is influenced by these expectations and impacts the post-
usage disconfirmation of beliefs. To put relevance in the context of this report, it is refined to the degree a
person believes using a wrist-worn wearable would enhance her or his personal living condition, contributing
to one’s health, fitness and/or well-being.

Requirements is defined as the degree to which the quality of the product fulfils the requirements of the user
(Dwivedi et al. 2017). Regarding ICT innovations this mainly involves information needs and quality. The
requirements determinant is related to information quality and system quality in the Information Systems
Success Model (Delone & McLean, 2003; Dwivedi et al. 2011) and usability (ease of use) from the Technology
Acceptance Model (Davis, 1989; Venkatesh & Bala, 2008). More context related research mention unreliability
and/or inaccurate or inconsistent data affects discontinuance intention/sustained use/continuance intention or
stopped using it (Buchwald et al.,2018; Canhoto & Arp,2017; Coorevits & Coenen, 2016; Epstein et al., 2016;
Kari et al., 2016; Maher et al., 2017; Nascimento et al.,2018). Shih et al. (2015) reframe data inaccuracy as a by-
product of mismanagement of expectations of the device’s capabilities and its expected usage.

Resources (resources) is defined as the degree to which immaterial and material resources are accessible for
the design, operation and maintenance of the system. The slope for an individual to accept innovation
relatively earlier than others, is positively related to perceived ease of use. Highly innovative individuals are
(mostly) active information seekers, which help them to better coop with uncertainty of innovations and hence
a higher adoption intention (Kapoor et al. 2017ab; Rogers, 1995). For example for certain wearables (health
and wellness wearables), adopted mainly by older groups, perceived ease of use is more impactful. This due to
the lower levels of technology experience and innovativeness of these older individuals. Jang Yul (2014) found,
on adopting mobile fitness applications, personal innovativeness in IT as significant effect on PU and PEOU.

Finally resistance questions are asked related to the attitude (Dwivedi et al. 2017ab; Rana et al. 2016; 2017) of
the interviewees toward IT in general and wearables specifically. The technology acceptance model (TAM),
diffusion of innovations (DOI) and unified theory of acceptance and use of technology (UTAUT) for IS do not
incorporate privacy issues. The literature review of Kalantari (2017) reported, in the context of wearables,
different authors extended the UTAUT2 model (Tamilmani et al. 2018) with for example the earlier mentioned
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privacy calculus theory and one author using the protection motivation theory. Whereas Kenny and Connolly
(2016), in the case of health information privacy concerns, also uses the protection motivation theory to back
up that individuals do appraise threats by considering media coverage, and risks associated with disclosure
either to health professionals or health technology vendors. Trust can partially negate these threats.

Damain
USE IT )
User Information Technology
A
=
= | Relevance Requirements
=
&
=
]
8= .
S S Resistance Resources
= =
—_ o

Figure 1: USE IT model for technology innovations (interview model)

Coorevits and Coenen (2016) try to identify the key determinants from a consumer
perspective leading to dissatisfaction and eventually wearable attrition. They mention that it can be
assumed that considering the limited focus on user needs in wearable research development, the
consumer beliefs got disconfirmed leading to avoidance. Nascimento et al. (2018) in the context of
smartwatches uses confirmation and satisfaction as constructs in order to explain continuance
intention, saying: “The findings of this study reveal that satisfaction is an important factor affecting a
user's intention to continue using a smartwatch, especially for those users with a low level of habit.
The authors also mention that selling a smartwatch that delivers on its promise or under-promises
and over-delivers, will yield in a higher confirmation level, and so satisfaction (Limayem et al., 2007;
Oliver, 1980). Canhoto and Arp (2017), in a research of adoption and sustained use in the context of
health and fitness wearables, mention consumers may have specific dietary needs that are not
sufficiently captured by the wearable’s dashboard. They mention it might be possible that consumers
“have inflated expectations about the ability of wearables to change nutritional habits.

Buchwald et al. (2018), in the context of self-tracking devices in understanding continuance
and discontinuance, does speak about satisfaction as well dissatisfaction. The authors mention,
regarding to the hygiene theory of Herzberg, hygiene factors can cause dissatisfaction, but not
necessarily satisfaction. For example, the presence of system unreliability fosters a discontinuance
intention, whereas its absence does not contribute to the formation of a continuance intention.

Kalantari (2017) mention in a literature review of wearables that “experience with
technology is a key parameter in consumers’ adoption”(p. 301). Kari et al. (2016) found in the
context of self-tracking technology in critical experiences that either promote or hinder the adoption
or lead to rejection during the implementation that previous experience on self-tracking technologies
influenced the performance expectancy toward new technologies. On the other, more tailored to
post-adoption and sustained use, hand experience with the target technology itself is of influence on
habit and use behaviour. Where habit on its turn influence behavioural intention and use behaviour
(Venkatesh et al., 2012).

Limayem et al. (2007) refers habit as “the extent to which people tend to perform behaviors
(use IS) automatically because of learning” (p. 705). Limayem et al. (2007) speaks about four
conditions likely to form IS habits: 1) frequent repetition of the behaviour in question 2) the extent of
satisfaction with the outcomes of the behaviour 3) relatively stable contexts 4)
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comprehensiveness of usage, which refers to the extent to which an individual uses the various
features of the IS system in question.. Prior behaviour’s frequency is important for the strength of
habit. Limayem et al. (2007) reported that habit intervenes in the relationship between intention and
usage whereas Venkatesh et al. (2012) reason habit as a factor impacting directly on sustained use.
Intention is less important with increasing habit (Limayem et al., 2007). Routines are not habits per
se (Limayem et al., 2007). Also Venkatesh et al. (2012) mentions people can form different levels of
habit depending on the use of a target technology (e.g. within 3 months individuals can form
different levels of habit). Further mentioning experience being necessary but not sufficient condition
when forming a habit. Wearables have specific characteristics; due to novelty of a technology habit
could be an important factor in technology acceptance (Polites & Karahanna, 2012).

Wearables and mobile phones make it possible to collect physiological data for health and
wellness purposes. Users often access these data via Online Fitness Community (OFC) platforms, such
as Fitbit, Strava or RunKeeper. To reap the benefits from these functionalities, users need to it
habitual integrating OFC use into their everyday workout routines. However, this often fails for a
longer period of time. Stragier et al. (2016) surveyed 394 (OFC) users and reported that enjoyment
and self-regulatory motives indirectly predict habitual OFC use, by driving the perceived usefulness of
OFCs. Prime drivers of habitual OFC use for novice users are self-regulatory motives where social
motives and enjoyment are more important for experienced users.

Nascimento (2018) finds that habit was the most important feature to explain the
continuance intention. Coorevits and Coenen (2016) finds, with the help of netnography, wearable
fitness trackers being easy to forget one of the factors leading to attrition. One of the factors that
affect the design considerations of wearables with regards to comfort is their intervention with daily
behaviour and activities Coorevits and Coenen (2016) puts this under the denominator lifestyle
compatibility: the change that the device requires in order to simply wear it. Users mention
forgetting about the wearable when taking it off for charging or hindering during workouts. This is
caused by example the unobtrusiveness and not being engaged enough to remember. Buchwald et
al. (2018) reports in a study of self-tracking wearables perceived routine constraints being positively
related to discontinuance intention, e.g. by wearing specific clothes. Buchwald et al. (2018) also
mentions, within another constructs, individuals can also form attachments to routines or systems by
affection, strengthening the individual’s status quo bias. This results from the individual being
comfortable and happy with the system or even when pleasure is taken in its usage, leading to a
positive emotional bond . In the case of self-tracking devices, the affective-based inertia is formed
during extensive every-day usage. This can have a positive effect on the continuance intention.

Kari et al. (2016) in a research the critical experiences that either promote or hinder the
adoption or lead to rejection during the implementation phase in the context of self-tracking
technologies, with thematic analysis of ten semi-structured interviews, mention “Effort expectancy,
facilitating conditions, and habit were all based on same expectations: easy to use, easy to learn,
effortless, simple, and clear functions. These were seen as essential, so that the use is easy enough
(effort expectancy) and the functions support the use (facilitating conditions), and should these
expectations realize, they advance the formation of habit”.

Shih et al. (2015) in the context of Fitbit activity trackers mention that the wearables are
tailored to remind people of the activities, but not remembering to keep the activity tracker with
them. It was reported consumers having problems to keep the activity trackers with them or needing
to remove it due to engaging in certain activities such as not suitable for work environment,
showering, washing dishes. Also there seems to be a trade-off of the size of the wearable. A small
and easy to carry with you is in a greater extent more fragile, easy to forget and less noticeable
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whereas a bigger wearable is being viewed as uncomfortable and bulky to wear. On the contract the
respondents barely forget to take their keys, mobile phones or wallets. Shih et al. (2015) view this as
the respondents might having more experiences and longer period of adoption to incorporate these
other aspects into their daily (activity) routines.

Lupton et al. (2018) mention in the case of self-trackers in the context of cycling people find
the devices into the everyday routines is a form of work. The people have to prepare the wearable
such as charging or making sure the GPS is working properly, turning them on and remembering to
bring them with them. Where some of the practice become habituated (needing little thought or
attention), others on the contrary need continual vigilance.

Fritz et al. (2014) found in the context of long-term fitness tracking wearable users in three
different continents that most of them integrated it deeply in their routines. The information

provided by the wearables was motivating and led to long-term behaviour changes (e.g. sitting less
or more walking) which led these respondents to feel frustrated and disappointed when it not being
monitored/measured. They become so use to it they felt strange when they took the wearables off.
But, the majority of these people however lost interest when the novelty phase moved into routine.
There was a learning curve which made the respondents being to estimate their steps or calories for
the day themselves and made the wearables obsolete.

Results
This section describes the objective data as given by the interviewees, in the next section we give a
sentimental analysis and compare to literature.

Goals

The goals of using a wearable in advance are retrieved out of multiple questions. The goals for using the
wearable in the first place are shown below, the upper three results are separated out of the comments in
order to give a clear view of the balance between the different overall goals. The half below are the original
goals mentioned. As the chart shows, there is only a slight difference in the goals of using the wearable in
advance: sport is at top, closely followed by health. There are no specific goals mentioned, such as losing
weight, training for a marathon or quit smoking.

Goals using a wearable in advance

(Overall) extension
(Overall) health
(Overall) sport

Missing value
Health

Sport

Sport and extension

Gadget and extension

Health and sport

o
=
N
w
N
(9]
[e)]
~
(o]

Figure 1: Goals using a wearable in advance

Type of wearable

Half of the interviewees got a smartwatch of which the brand ‘Apple’ the most mentioned. Twenty five
percent got some sort of bracelet. Other wearables that are mentioned are pedometers, sportwatch, pebble
and fitbit.

The use of wearables
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The use of the wearables are displayed in the graph below. What stands out, is the use of the step counter and

heartrate function. Where the heartrate function being used by four out seven respondents for

sport/movement. Whereas running being the most mentioned sport. Sleep analysis being mentioned by three

respondents, of which two mentioning the amount of sleep and one the sleep rhythm.
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Figure 5: The use of the wearable
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Which functions beyond current possibilities

Twenty five percent of the interviewees mention they want to have an extension of their smartphone
embedded in their wearable. Two respondents mention they want to have a stand-alone device by mentioning
having own internet (2) and own GPS. Furthermore, respectively with a value of two (blood pressure) and one:

body temperature, BMI, weight, scanning food instead of filling it in, health app giving advice about certain
disease/disorder, being able to monitoring health in order to adjust and amount of alcohol in the blood are
mentioned as extra options for the wearable. A Fitbit user also mentioned wanting to have more movement
functions. Basically what the respondent are saying is the need for a more comprehensive and standalone

device.

Crucial factors for whether or not to use a wearable
When asked what the crucial factors are to use a wearable twenty five percent of the interviewees
answer the additional value and ease of use (or user friendly). Twenty percent of the interviewees mentions

personal interest and reliable data. Fifteen percent mentions battery lifespan and ten percent mention health,

communication, behaviour change and stand-alone device.

Crucial factors whether using Wearables or not

Additional value
User-friendly |ease of w=e)
Personal interest
Relizble dat=
Battery lifespan
Health
Communication
Should change behaviour [improving lifestyle)

Stand 2 lone device

Figure 6: Crucial factors whether using wearables or not

Analysis
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An adoption analysis (Huberman & Miles, 1994) was conducted as elaborated in the method section. We use
the perspective from Kalantari (2017) because they generated a recent and relevant literature study.

Context

There is only a slight difference in the goals of using the wearable in advance, sport is at top, closely followed
by health. This resembles earlier research where younger people, the appeal is to focus on fitness optimization,
while older people are looking for improvement of their overall health and life extension (Canhoto & Arp, 2016;
Endavour, 2014; Ledger, 2014). As mentioned, due to the set-up of the interviews, people with wearables only
for smartphone extension are left out, as such these outcomes have to be analysed. The smartwatch being the
most used type of wrist-worn wearables resembles the market research report of Vliet (2017) regarding this
group of age. Furthermore, Fitbit and Apple being the most mentioned brands, for respectively bracelets and
smartwatches, resembles the overall market tendency in the Netherlands (Vliet, 2017) and worldwide (IDC,
2017). There is a difference in design between wearables, where smartwatches are more towards being
designed for fashion as well as information.

Relevance

The sentiment around different relevance questions is divided. The thematic analysis also shows certain
subthemes where respondents are not satisfied with certain aspects. Overall this results in a lack of relevance
to a certain extent. Most respondents are being positive regarding the increase of insight and monitoring, but
are divided regarding the increase of personal health with the help of their wearables. Also providing enough
information for insight in personal health is being valued as well positive as negative with an overall negative
sentiment mainly due to respondents people mentioning the lack of different health conditions. Especially
blood pressure and diet, apart from the ones being mentioned once such as liver, body temperature and
mental functions. Also wearables are not viewed as something that can give information about every aspect of
health. The most mentioned comment is about some aspects that cannot be measured such as mental
functions and the liver. Although the mentioned goals in advance for using a wearable are slightly more sport
than health related. Positives are able to adjust their lifestyle and/or workout which in turn increases their
health. Relevance/additional value is relatively a big theme of which mentioned by half of the respondents in
different types of forms at multiple questions, of which multiple respondents mention it in a certain form at
multiple questions which seems to amplify the importance of this theme. The continued adoption of
technology is of influence by the possibility of improving oneself with the help of technology. Relevance is as
well a pre- (Pfeiffer et al., 2016) as a post-adoption factor (Buchwald et al., 2018; Canhoto & Arp, 2017; Kari et
al., 2016; Nascimento et al., 2018).

Reliability

The sentiment around reliability issues is tailored to the negative side and also the thematic analysis prove
reliability to be an issue. Reliability is relatively a big theme of which mentioned by almost half of the
respondents in different types of forms at multiple questions, of which multiple respondents mentionitin a
certain form at multiple questions which seems to amplify the importance of this theme. Reliability could
potentially be a negative factor, due to reliability and errors are an important part of wearable due its
relationship with usefulness. A lack of reliability or the presence of errors could be an important factor for
discontinued use and respondents overall being negative about the errors, is in line with comparable research
(e.g. Buchwald, 2018; Canhoto & Arp, 2017; Epstein et al., 2016; Maher et al., 2017; Nascimento et al., 2018).
Where as well software as hardware errors are mentioned as problems. Regarding consistency, people are less
negative, but still divided and neutral overall. It case it was not constant, one respondent mentions he was able
to clarify himself. This is in line with Lupton et al. (2018) and Fors and Pink (2017) mentioning people are
continually determining the accuracy of the data, whether the metrics are influenced by other conditions,
making a synergy on their own between the data from the wearable and the other conditions. A quote to
illustrate this reliability subject: “No, | think that a wearable cannot give information about the full status of
human health in the short term, there are already some points behind in the progress. Wearables should be in
the near future focus on completing certain aspects before thinking ahead to the full health mapping”. This
same respondent at multiple questions speaks about data accuracy. He believes that the sensors and software
are not accurate enough, especially for increasing health. Also the lack of data accuracy is mentioned as
potential disabler at the ‘crucial factors for wearables’ question.

A small theme is about people willing to provide information, regarding health data, only when the information
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is reliable/correct. This could be due to that users are afraid that approximate values of the generated data
could lead to incorrect allocations within tariff systems or could be used for inaccurate medical diagnoses or
treatments. To put some information in context, six respondents speak about errors and systems being hacked
is something common for devices and systems. Comments such as ‘all measuring systems are flawed”’ and
“every system can be hacked” are present.

Ease-of-use
The sentiment of the ease-of-use is divided between the questions and between respondents, but overall
more tailored to the neutral to positive side. A side note is that the positive sentiment is more tailored to the
general ease-of-use, interface and comfort factors, where there are more factors regarding ease-of-use. With
the help of the thematic analysis more subthemes popped up such as the lack of a stand-alone device,
compatibility, screen size and the difference between brands and type of wearables. So there is a lack of ease-
of-use, but only to a certain extent and regarding certain factors.

Ease-of-use is mostly seen as a pre-adoption factor, where only one study on smartwatches found it to be a
factor, by impacting satisfaction, for sustained use. The comfort is mentioned as positive aspect which is in line
with e.g. Coorevits and Coenen (2016) who found, in a study with the help of netnography on wearable fitness
trackers, comfort one of the factors impacting the ease of use perceptions.

The respondents of this research do have easy access to the information, with the smartphone mentioned as
reinforcing aspect by retrieving and storing the information. Also easy access to information is an important
pre-adoption factor in a similar research of Canhoto and Arp (2017) in the context of health and fitness
wearables. Regards the ease-of-use questions, a watch is pointed out as being a positive thing. The results are
somewhat skewed to the positive side due to the respondents already having experience with technology and
ICT and millennials in general already being familiar with communications, media and digital technologies. Also
early adopters and innovators often possess more technology innovativeness. This will help them better coop
with uncertainty of new technologies and hence a higher adoption intention (Rogers, 1995). Furthermore
according to IS literature users gain experience with a system and resolve their PEOU concerns.

Privacy
In the race to be first to the market, security on wearables is not as seriously taken in the development by the
firms as it should be, the people who wear them, or by the firms who adopt them into their existing work
processes and legacy systems. Typically the legal regulatory environments lag behind several years to adapt to
technological advancements. The Netherlands as specific geographical location is of interest due to differences
in privacy concerns between countries. Canhoto and Arp (2016), in the context of health and fitness wearables,
found different privacy concerns in Germany than a study conducted in China. Therefore, research should
consider consumers in diverse geographical contexts.

Pfeiffer et al. (2016) found in the context of self-tracking devices trust to be a pre-adoption factor. Whereas
Buchwald et al. (2018) found in the context of self-tracking devices trust also being a post-adoption factor,
being negatively related to the discontinuance intention. Also Epstein et al. (2016) found people to stop
tracking location due to concerns for data sharing, hence a post-adoption factor.

Habit
Due to novelty of a technology, habit could be an important factor in technology acceptance (Polites &
Karahanna, 2012; Tamilmani et al. 2018). Also do wearables have specific characteristics. Three respondents
speak about not wearing the wearable the entire day, only during sport and needing enough discipline to see it
as a daily routine. This is mentioned at questions such as enough information for insight personal health,
increase of personal health and ease-of-use. What stands out these respondents all have more simple device
such as a sport watch, Fitbit and a Pedometer. A respondent is for example saying getting more insight in
personal health when she would wearing the wearable day and night. Of the three respondents mentioned
earlier, one said at a different question it is easy to wear, so this is probably not the disabler. When be looked
at comfort part, at questions such as ease of use for example, other respondents feel like it is easy to wear and
it is easy to use (to some extent). Where a few respondents mention being a watch at the same time is an
enabler. So it not exactly clear why there is a lack of forming a habit with the help of the interviews, but
assumptions can be made with the help of literature and the difference between the type of wearables.
Successful use of the wearable on the long-term is determined by long term integration in the daily routines,
but is often hard for most consumers (Fritz et al.,2014; Stragier et al., 2016). Venkatesh et al. (2012) reason
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habit as a factor impacting directly on sustained use. More context related Nascimento et al., (2018) mention
habit as factor for continuance intention, where Coorevits and Coenen (2016) speak about attrition. So this
could be a possible disabler for continued use. Moreover, due the value of wearables is based on data, it is
important for wearables to be carried with you all the time.

Conclusions

Wearables diffusion is hindered by lack of relevance or relative advantage to the users. Different options such
as blood pressure and body temperature measurements could be added in the future to have more relevance,
although this could have a negative influence on privacy mentioned later on.

For wearables to be truly effective, they need to provide information that is not just descriptive but also
prescriptive.

A lack of reliability or the presence of errors could be an important factor in discontinued use. Regarding
reliability, while organizations often have IT-service departments and service contracts with their vendors to
solve reliability issues, within the personal ICT context it is nowadays expected that a consumer technology is
working reliably and accurate since users do often not have the knowledge, time, or will for troubleshooting.

Overall people are neutral to positive (sentiment) to sharing information for diagnosis and statistical research
and sharing body data, habits/addictions and living environment with the wearable. The extent depends on
several factors. Also people think wearables can be hacked, but regarding privacy being at stake people are
divided.

The exact reasons some people do not form the habit of using the wearable is not clear when looking at the
outcomes of the interviews, but it is important. What stands out is the users of more simple models do not
develop a habit of using it all day and every day.
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