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Abstract 
 

The concept of mobile computing finds several application in sectors such as public administration, 
entertainment, military and others that take advantage of the fact that the mobile computing enables the 
user to access the content from anyplace and anytime. The only requirement is the usage of a mobile 
device and access on a public or private network. Nowadays, the concept of mobile computing has been 
extended and there is transformation from mobile devices to wearable devices such as the Google Glasses, 
Apple Watches, or other wearable computing devices. The innovative concept of wearable computing, in 
order to avoid the risk of the high cost of production, requires a framework that identifies the user’s 
behavior towards adopting this type of technology. There are several factors that may influence the user’s 
intention to adopt wearable computing, including technical and non technical factors. The scope of the 
current Thesis is to detect the impact of the privacy factor towards the intention of the user to adopt the 
wearable computing. 
 
Keywords: Wearable Computing, Mobile Computing, Technology Acceptance Model, Security, Privacy 
  



Master Thesis  2016 

Division of Information Systems 

Department of Computer Science, Electrical and Space Engineering 

Luleå University of Technology 

4 

 

 

Preface 
 
The current academic effort is a thesis submitted to the Department of Computer Science, Electrical and 
Space Engineering at Luleå University of Technology as a fulfillment of the requirements for a Master’s 
Degree of Information Security.  

  



Master Thesis  2016 

Division of Information Systems 

Department of Computer Science, Electrical and Space Engineering 

Luleå University of Technology 

5 

 

 

Acknowledgements 
 

I would like to thank my supervisor Dr. Tero Päivärinta for his continuous support during my studies and all 
the academic staff of the Luleå University regarding their academic guidance. The experience of distance 
learning is a meaningful experience for me because all the professors of the university made the distance 
shorter between us and the learning experience became an interesting lesson in life. 

  



Master Thesis  2016 

Division of Information Systems 

Department of Computer Science, Electrical and Space Engineering 

Luleå University of Technology 

6 

 

 

Contents 
Abstract ............................................................................................................................................... 3 

Background ......................................................................................................................................... 8 
Research Question .............................................................................................................................. 9 
Research Goals ................................................................................................................................... 9 
Literature Review ............................................................................................................................... 9 
Research Methodology ..................................................................................................................... 20 

Pilot Survey ...................................................................................................................................... 24 
Data Collection of the main survey .................................................................................................. 25 
Data Analysis .................................................................................................................................... 26 

Hypothesis Testing ....................................................................................................................... 26 
Questionnaire Frequencies ........................................................................................................... 27 

Conclusions and Discussions............................................................................................................ 31 
Research Limitations and Self Evaluation ........................................................................................ 34 

Bibliography ..................................................................................................................................... 35 
Suggested Bibliography .................................................................................................................... 41 
Appendixes ....................................................................................................................................... 42 

Appendix I. Questionnaire ............................................................................................................ 42 

Appendix II.  Additional Multiple Regression Schemas .............................................................. 50 
Appendix III Descriptive Statistics ............................................................................................... 52 

Appendix IV. Pilot Survey Results............................................................................................... 59 
 

 
  



Master Thesis  2016 

Division of Information Systems 

Department of Computer Science, Electrical and Space Engineering 

Luleå University of Technology 

7 

 

 

List Of Tables 
 
 
Table 1 Search criteria..................................................................................................................................... 15 
Table 2 Concept matrix ................................................................................................................................... 18 
Table 3 Concept centric approach .................................................................................................................. 20 
Table 4 Supported TAM hypotheses ............................................................................................................... 20 
Table 5 Dependent and independent variables .............................................................................................. 22 
Table 6 Questionnaire constructs and items .................................................................................................. 24 
Table 7 Hypotheses testing results ................................................................................................................. 26 
Table 8 I am concerned that the wearable device is collecting too much results .......................................... 28 
Table 9 I am concerned about the privacy of the personal information that the wearable device captures 
about me results ............................................................................................................................................. 28 
Table 10 I suspect that my privacy is not well protected by the wearable device results ............................. 29 
Table 11 I am worried that unknown third parties will access my personal information on wearable devices 
results .............................................................................................................................................................. 29 
Table 12 What is your gender results ............................................................................................................. 30 
Table 13 What is your age? results ................................................................................................................. 30 
Table 14 What is your family status? results .................................................................................................. 30 
Table 15 What is the highest degree or level of school you have complete results ...................................... 31 
Table 16 What is the status of your profession? results ................................................................................. 31 
Table 17 Self evaluation table ......................................................................................................................... 35 
 
 

  



Master Thesis  2016 

Division of Information Systems 

Department of Computer Science, Electrical and Space Engineering 

Luleå University of Technology 

8 

 

 

Background 
 
Wearable computing is an extension of mobile computing and consists of computing elements that are 
worn under with or on top of the clothing, according to Mann (2012).  The two basic characteristics of 
wearable computing are consistency and multitasking. There is a continuous interaction between the 
device and the end user due to the attached device. Therefore, the system’s sensors are capable of 
receiving the signals of the body, even when the user falls asleep or is unconscious. For instance the 
sensors of the device, which identify the temperature of the human body, are not affected by the body’s 
status and can send the temperature to the system 24/7. The multitasking character of the wearable 
computing derives from the architecture of the device, because the attached device enables the human to 
walk, talk, sleep or work while the worn device operates properly. 
 
The story of wearable computing is very old, although the recent ease of use in modern technology 
boosted the commercialization and popularity of the wearable computing. During the 1960s, Edward O. 
Thorp, and Claude Shannon created what is called the first wearable computing device (Thorp, 1998), this 
was a small computing device that predicts the roulette’s results at the casino. Later during the 1980s, 
Steve Mann created a wearable computing device which included graphics, camera and other modern 
facilities. From 2000 and beyond, the consumers welcomed the modern wearable computing devices 
which depend their high value on the use of Web applications. For example, Google released the Google 
Glasses in 2013 and this device includes impressive characteristics such as web camera, language 
translator, human computer interaction with voice commands, etc. Moreover, Apple launched the Apple 
Watch which includes touchscreen, heart sensor and other interesting facilities. 
 
The market trends of the wearable computing show that the market expects a slow but continuous rise in 
the demand of those devices. According to Business Insider Intelligence report, the market of wearable 
computing will grow at a rate of 35% between 2014 and 2019 (Intelligence, 2015). The estimated sales of 
wearable computing devices in 2015 were about to reach the 148 million units shipped. Specifically, Apple 
is expected to dominate the market of the wearable computing devices by owning the 70% of the market 
share in 2019 and especially the Apple Watch may catch the 48% share of the market, according again to 
the Business Insider report in 2015. 
 
Wearable computing as an extension of mobile computing may overlap the market share of the mobile 
computing such as smartphones; however this fact depends on the behavior of the user towards the 
adoption and use of both wearable computing devices and «classic» mobile computing devices. 
 
The adoption of the wearable computing devices by the users depend on several factors that may affect 
his/her decision to adopt the wearable computing technology. MarketResearch.com which is a website 
that collects business intelligence reports from around the world, mentions few of the most influential 
adoption factors (Staff, 2014). 

 
Weight may affect the end user’s decision because the wearable computing devices are attached to the 
body of the user and a heavy device may prevent from using it. Especially when the device is designed for 
the army and when the soldier wants to move quickly in the battlefield, then the heavy weight is a 
discouraging factor. On the other hand, a light device allows him to be involved into multi tasking activities 
because the weight does not prevent him from continuing his/her schedule. The comfort of the device is 
another critical factor for the adoption. A device has to be strong and not affected by the temperature or 
other factors that may irritate the user who wears the device. The device size should be the appropriate 
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one for the task that the device is designed. A small size can improve the ability of the device to complete 
its tasks, while a big size cannot be easy to use and will lead in a slow adoption from the end user’s side. 
The cost of the device is another factor because most of the new devices tend to have a high cost of 
purchase for the consumers regardless of the production cost for the manufacturers. A research about 
how independent could be the cost of the device, compared with the importance of the facilities, can lead 
to the setting of a logical range of prices for the wearable computing. The different legal environment all 
over the world, may affect the adoption of the wearable computing in several ways. For instance, the laws 
that refer to privacy may prevent the user from operating a web camera of the device or reduce the places 
when he can use it. In other countries, someone that enters a public office and wears a web camera, may 
be considered a spy and jailed for this action. 

Research Question  
 
Security is also an important factor because a wearable computing device that has been hacked, may grant 
access to the personal data of the user from non authorized persons. The worst case scenario is the 
unauthorized person who gains access to the hardware may cause a physical damage to the user by 
increasing the temperature of the device or even making it to explode! The current research framework 
about the impact of security on the adoption of wearable computing is limited or even non existing.  
 

An initial search on engines such as Google Scholar or Scopus offers limited results about the impact of 
security in general, on specific wearable health caring devices. Krupp and other researchers explored in 
2014 the subject of security and privacy with the Google Glasses (Krupp, Schröder, & Simkin, 2014). Motti 
and Caine in 2015 researched the users’ privacy concerns about wearable devices by conducting a 
qualitative content analysis of online comments regarding privacy concerns of wearable device users 
(Motti & Caine, 2015). The comments included concerns of criminal abuse, facial recognition, access 
control, speech disclosure and visual occlusion. Chan, Halevi and Memon, explored the user authentication 
on Google glass (Chan, Halevi, & Memon, 2015). They are referring to the vulnerability of several 
authentication mechanisms such as the audio passphrase to unlock the Google Glass. In this occasion, the 
problem is that the eavesdropping attack method is an obvious way for the hacker to find the password. 
Kirkham and Greenhalgh research the risk of privacy on wearable computing for autism (Kirkham & 
Greenhalgh, 2015). An important risk is when the wearable devices collect audio recordings and then these 
data become accidentally available to the public. 
 

The importance of security on the wearable computing as it is stated by the previous scholars and the 
underestimated factor of privacy on the adoption of the wearable computing, are several among the 
reasons that motivate me to explore the impact of security on the wearable computing adoption. By taking 
into account all this information, I define as a research question: 
 
What is the impact of privacy on the adoption of the wearable computing? 

Research Goals 
 

 To identify the relationship between privacy and the wearable computing 

 To predict the intention of the user to adopt the wearable computing 

 To estimate the impact of the privacy on the adoption of the wearable computing 

Literature Review 
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 The research question of this academic effort is leading the literature review of the Thesis and the best 
way to deal with this, is to analyze each concept of the research question and then synthesize the 
knowledge towards answering the research question.  
 

Mario Silic and Andrea Back in 2014 conducted a literature review about the information security research 
and its themes (Silic & Back, 2014). The two scholars identified the following thirteen research themes by 
using the information systems as a general application sector: 
 

1. Risk assessment (Gou & Lu, 2013).  
2. Privacy (Xiaofeng, Zhaowei Qu, Qi Li, & Pan, 2015).  
3. Information security governance (Cheng, Li, Li, Holm, & Zhai, 2013).  
4. Asset management (Dongjin, et al., 2014).  
5. Human resources security (Skorodumov, Skorodumova, & Matronina, 2015).  
6. Physical and environmental security (Gibson, 1996).  
7. Communications and operations management (Larson, 1998).  
8. Access control (Li, Chen, Li, Jia, Ma, & Lou, 2015).  
9. IS acquisition, development and maintenance (Hirschheim & Klein, 1989).  
10. Information security incident management (Moore, Shannon, Brown, Voelker, & Savage, 2006).  
11. Business continuity management (Barth, Jackson, & Mitchell, 2009).  
12. Compliance (Herath & Rao, 2009).  
13. Economics (Suki & Ramayah, 2011).  
 

The first concept of the research question is privacy which is part of the information security research area, 
so among all the security research themes, I am going to focus mainly on privacy which is the subject of my 
Thesis. Mason states that privacy is one of the most important ethical issues of the information age (Mason, 
1986) and the same argument is supported by Smith and other scholars who revise the information age and 
defining it as a networked society (Smith, Papadaki, et al, 2013). Privacy is the security area that is related to the 
relationship between technology and the access to personal data. Privacy is a widely explored subject at the 
information security research area. Xiaofeng and other researchers state that privacy has two attributes 
(Xiaofeng, Zhaowei Qu, Qi Li, & Pan, 2015): Confidentiality and Universality. Confidentiality is “the degree of the 
secrecy of the information for a person”. While universality, is “the proportion of people who believe this 
information to be their privacy among all the people”. Information privacy is “an individual’s claim to control 
the terms under which personal  information–information  identifiable  to  the  individual–is acquired, disclosed 
or used” (Kang, 1998). Confidentiality and universality are part of information privacy because the ease of 
information exchange encourages the quantity but does not filter the quality of the exchanged information. This 
turns out in the boost of online traffic full of data that might be personal and affect the social status of the 
users. The internet users are usually struggling with several privacy boundaries that may affect their privacy 
status. According to Palen and Dourish, these boundaries are (Palen & Douris, 2003): 
 

1. The disclosure boundary (The balance between private and public) 
2. The identity boundary (Behavior within a specific audience) 
3. The temporal boundary (The change of the user behavior over time) 
 

The disclosure boundary is a concept that affects the users who define a virtual border between their 
private and public activities, so they want to enjoy a degree of personal freedom by establishing a 
framework of privacy. Usually a part of these people, behave in a different way among several types of 
audiences and they have identity boundaries as well. The change of the user’s behavior over the time 
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(temporal boundary) usually depends on the change inside their personal environment (personal status, 
health, education, etc.) or their external environment (society, economy, technology, etc.).  
 

The privacy boundaries lead to the need for the limitation of the access from other users to the individuals. 
Gibbs supports the argument that the limitation of the information access is based on three concepts 
(Gibbs, 2008):  
 

1. Secrecy (Information control) 
2. Anonymity (Unattended action) 
3. Solitude (Limited user access) 
 

The limitation of information is a tool that may protect the users of the networked society and especially 
the internet users who have the privacy concerns of front-end verification, computer matching, and 
profiling (Clarke, 1999). Secrecy is a measure for controlling the information that is being revealed through 
the surveillance of completed online forms. Therefore, anonymity is a tool that can protect at the case of 
computer matching where the non authorized user tries to find information through merging data from 
several computer machines that the victim has used. Moreover anonymity can prevent the user from 
being a victim of profiling, when the non authorized user tries to prevent the victim’s attitude based on 
older online behaviors. 
 

The “wearable computing adoption” part of the research question is divided into the “wearable 
computing” that was explored in the background part of this Thesis and the “adoption” part that refers to 
the information system adoption. Information system adoption is a multi disciplined research area; 
however this thesis is focusing only on the technology element of the information systems because it 
considers wearable computing as technology. The technology adoption is explored by several scholars as 
technology acceptance. According to Khasawneh, “technology adoption is the first use or acceptance of a 
new technology or new product” (Khasawneh, 2008). There are several technology acceptance models, 
however the most popular according to Gangwar (Gangwar, Date, & Raoot, 2014)  and Oliveira (Oliveira & 
Martins, 2010), are: 
 
Technology Acceptance Model (Davis, 1989)   
Theory Of Reasoned Action (Fishbein & Ajzen, 1975)  
Theory Of Planned Behavior (Ajzen, 1991) 
Technology Organization Environment (Tornatzky & Fleischer, 1990) 
Unified Theory Of Acceptance and Use of Technology (UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003) 
Diffusion Of Innovations (Rogers, 1995) 
 
Technology Acceptance Model is an information systems theory that estimates how the technology users 
are going to accept the technology. Davis (1989) argues that there are two factors that influence the user’s 
attitude towards using a technology. Perceived usefulness is "the degree to which a person believes that 
using a particular system would enhance his or her job performance"(Davis, 1989). The other factor is 
Perceived ease of use and it is defined as "the degree to which a person believes that using a particular 
system would be free from effort"(Davis, 1989). 
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Figure 1 Technology Acceptance Model 

Theory of Reasoned Action is a theory that its scope is to understand the voluntary behavior. According to 
Fishbein and Ajzen (1975), attitudes and subjective norms define the result of a behavior intention. 
Attitude is a person’s point of view if a behavior is positive or negative. Subjective norm is the pressure 
from the social environment to a person regarding if he is going to perform or not a behavior. 
 

 
Figure 2 Theory of Reasoned Action 

Theory of Planned Behavior is a theory that Ajzen tried to continue the findings of the theory of Reasoned 
Action. According to this new theory, attitude, subjective norm and perceived behavioral control, affect 
the intention to perform a specific behavior. The new element, perceived behavioral control, is the 
people’s perception towards performing a specific behavior. 
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Figure 3 Theory of Planned Behavior 

Technology Organization Environment is a theory that suggests three organization’s aspects that influence 
the adoption and the implementation of a technological innovation: Technological context, Organizational 
context, Environmental context. Technological context is the set of the technological assets that are 
relevant to the organization. Organizational context is the managerial environment of the organization and 
environmental context is the market where an organization positions itself. 

 

Figure 4 Technology Organization Environment framework 

Unified Theory Of Acceptance and Use of Technology is a theory that combines elements of previous 
theoretical models such as TAM (Technology Acceptance Model). According to Venkatesh and the other 
scholars, there are four elements that influence the behavioral intention to perform a behavior: 1) 
performance expectancy, 2) effort expectancy, 3) social influence, and 4) facilitating conditions. Moreover, 
there are four determinants that affect these four elements: Gender, age, experience, voluntariness of 
use. 
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Figure 5 Unified Theory of Acceptance and Use of Technology 

Diffusion of Innovations is a theory in which, Rogers supports the argument that an innovation is 
populated through channels among participants in a social system. Hence, Roger adds that four elements 
affect the communication of a new idea: The innovation, communication channels, time, and a social 
system. 

 

Figure 6 Diffusion of Innovations 

After the analysis of the research question, the next step is to perform the research at several sources of 
information in order to find the knowledge gap and build the research model.  The search for the literature 
is implemented by searching at several online databases. I performed research on electronic databases 
such as Scopus, Web of Science and Google Scholar by using the keywords: "wearable computing» and 
"adoption" AND "security" AND "privacy". The scope behind this choice of keywords was to find the 
academic works of wearable computing where privacy and security are mentioned. I decided to run a pilot 
research with these keywords, however the results were disappointing: 
 
Pilot Research 
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 The identification process, ended in 1542 results (Scopus: 2, Web Of Science: 0, Google Scholar: 
1540)  

 2 duplicates were found and removed. 

 1540 records were screened and the most of the records were excluded due to the lack of access 
rights for reading the documents or because the documents were not academic sources. 

 
This choice was time consuming because I had to visit 1540 weblinks and moreover the keywords were not 
determinants for my results. Google Scholar does not have many filtering options and the keywords would 
show up in whatever type of research, but not as an adoption factor which was my initial scope. 
 
 I decided to use a different keyword strategy and repeat my search with the keywords "wearable 
computing" and replace the keyword "adoption" with each name of the six most popular adoption models 
that were mentioned previously. This is a way to track the information system adoption models and the 
next step was to find how many of those models include the concept of privacy. The advantage of this 
strategy is that I will end up with more specific results that target the six adoption models. The limitation is 
that I exclude any other models that may exist, in this case I assume that my research targets only the 
most popular adoption models as they are defined by Gangwar (Gangwar, Date, & Raoot, 2014)  and 
Oliveira (Oliveira & Martins, 2010). My research was based on the following inclusion /exclusion criteria: 
 
Inclusion criteria: I included research works that were published until 2016 because I need to find as many  
findings as possible.  
 
Exclusion criteria: I excluded documents that are written in a different language than English because I 
was not able of reading the research material. The exact filters that I used are shown at the table 1. 

Search Criteria 

YEAR 1950 - 2016 I use a recent timeframe because my research is about to 
generate knowledge that reflects the  most findings 

SUBJECT 
AREA 

Business, Computing I excluded those research areas that are not relevant to the 
Masters program 

DOCUMENT 
TYPE 

Journals, Conference, 
Papers, Books 

I used document types that have academic value and 
avoided newspapers articles or other non scientific proof 
related material 

KEYWORDS "Wearable computing" AND 
"Adoption" AND name of 
the adoption model 

I used the most relevant keywords to my topic 

LANGUAGE English I used the English language and other languages because I 
needed research data from academic works with 
international potentiality 

DATABASES Scopus, Web Of Science, 
Google Scholar 

Scopus is a meta-database because it includes results of 
other databases. Web Of Science and Google Scholar are 
other very popular databases among the Information 
Technology scholars 

Table 1 Search criteria 
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The research for papers on Google Scholar, Scopus and Web Of Science was performed by filtering the 
findings because the initial research included papers that were not available anymore online. I think that 
there was a strict access policy or the content did not meet the selection criteria. The filtering of the 
results is important because the final findings have to meet the needs of the research so as to have a 
smooth process in our research. The methodology for the filtering of the results is an adjusted version of 
the Prisma statement (Moher, Liberati A, Tetzlaff, & Altman, 2009).  I use the three phases of the Prisma 
method (Identification, Screening, and Eligibility) and I omit the qualitative data synthesis because I chose 
to do a qualitative information system literature review as it is defined by Guido Schryen (Schryen, 2015). 
The Guido Schryen literature review includes the following phases of structure: Framing, Search and 
assessment, synthesis, interpretation, guidance, conclusion.  
 
I performed 6 times the research, based on the six information system adoption models and then ended in 
the following results. 
 
Technology Acceptance Model 

 

 The identification process, ended in 98 results (Scopus: 0, Web Of Science: 0, Google Scholar: 98)  

 No duplicates were found. 

 98 records were screened and 12 records were excluded due to the lack of access rights for 
reading the documents. 

 86 full text articles were assessed for eligibility and 80 records were excluded due to non being 
academic documents or being relevant to the explored subject 

 6 records were relevant to the research question 

 
Theory Of Reasoned Action 

 

 The identification process, ended in 22 results (Scopus: 0, Web Of Science: 0, Google Scholar: 22)  

 No duplicates were found. 

 22 records were screened  

 22 full text articles were assessed for eligibility and all of them were excluded due to non being 
academic documents or being relevant to the explored subject 

 0 records were relevant to the research question 
 
Theory Of Planned Behavior 

 

 The identification process, ended in 30 results (Scopus: 0, Web Of Science: 0, Google Scholar: 30)  

 No duplicates were found. 

 30 records were screened  

 30 full text articles were assessed for eligibility and all of them were excluded due to non being 
academic documents or being relevant to the explored subject 

 1 records were relevant to the research question 
 

Technology Organization Environment 
 

 The identification process, ended in  results (Scopus: 0, Web Of Science: 0, Google Scholar: 0)  

 0 records were relevant to the research question 
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Unified Theory Of Acceptance and Use of Technology  
 

 The identification process, ended in  results (Scopus: 0, Web Of Science: 0, Google Scholar: 22)  

 No duplicates were found. 

 22 records were screened  

 22 full text articles were assessed for eligibility and all of them were excluded due to non being 
academic documents or being relevant to the explored subject 

 0 records were relevant to the research question 
 

 
Diffusion Of Innovations 

 

 The identification process, ended in  results (Scopus: 1, Web Of Science: 1, Google Scholar: 89)  

 1 duplicate were found and removed. 

 90 records were screened  

 90 full text articles were assessed for eligibility and 88 of them were excluded due to non being 
academic documents or being relevant to the explored subject 

  2 records were relevant to the research question 
 

 
Figure 7 The research flow according to the Prisma statement schema 

According to Webster and Watson (Webster & Watson, 2002) a literature review is a concept centric 
process and the first step is to group our results in a concept matrix which summarizes the findings of the 
literature review. Specifically, the concept matrix table shows the articles that feature one or more of the 
six adoption theories in order to explore wearable computing adoption. 
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Articles Concepts 

 Technology 
Acceptance 
Model 

 

Theory Of 
Reasoned 
Action 

Theory Of 
Planned 
Behavior 

Technology 
Organization 
Environment 

Unified Theory Of 
Acceptance and 
Use of Technology 

Diffusion Of 
Innovations 

1. (Kim & Shin, 2014) X      

2. (Carter, 2008 ) X      

3. (Buenaflor & Kim, 
2012) 

X      

4. (Buenaflor & Kim, 
2012) 

X     X 

5. (Grabowski, 2015) X      

6. (Li, Wu, Gao, & Shi, 
2016) 

X  X   X 

7. (Heetae, Jieun, 
Hangjung, & Munkee, 
2016) 

X      

8. (Trelease, 2006)      X 

9. (Cecchinato, Cox, & 
Bird, 2015) 

      
X 

Table 2 Concept matrix 

Ki Joon Kim and Dong-Hee Shin explored the technology acceptance for the smart watches (Kim & Shin, 
2014). They tried to find the psychological factors that affect the smart watches adoption and for this 
reason, they extended the Technology Acceptance Model with the constructs of affective quality, relative 
advantage, mobility, availability and subcultural appeal.  

 
TAM model is also used at the research of Carter Ella, where she explores the physicians’ attitude towards 
smart fabric medical innovation (Carter, 2008 ). Carter decided to use the classical structure of TAM 
without adding any new constructs. However, the author specifies the research on smart fabric 
technology, including the wearable computing devices that are frequently used for medical reasons. 

 
Cherrylyn Buenaflor and Hee - Cheol Kim research the Six Human Factors to Acceptability of Wearable 
Computers (Buenaflor & Kim, 2013). Particularly, this paper focuses on the technology user and the 
variables that affect the person to adopt or reject the wearable computing. In this paper, TAM model is 
partially used for the construction of the research model, but we have two factors that directly related to 
security: Safety and personal privacy. Both of them are used as part of the social aspect factor which 
belongs to the set of human factors that affect the adoption. Safety is considered as the fear of physical 
threat to the human due to the wearable device. According to the previous description of the information 
security literature areas, safety is a human orientated aspect and it belongs to the category of the Human 
Resources Security. Personal privacy is the second element of the social aspect factor and is described as 
the will of the person to not share personal information. Privacy belongs to the information security 
research area with the same name. 

 
Cherrylyn Buenaflor and Hee - Cheol Kim discuss the wearable computers in human perspective: and 
especially, the decision process of innovation acceptance with user issues and concerns (Buenaflor & Kim, 
Wearable Computers in Human Perspective: The Decision Process of Innovation Acceptance with User 
Issues and Concerns, 2012). In this case, the authors use the TAM and Diffusion Of Innovation models, to 
interpret the Persuasion stage of innovation, however there are no items or constructs that are associated 
with the information security. 
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Martha Grabowski researches the adoption of the augmented reality wearable computing (Grabowski, 
2015). The author uses the TAM model to create constructs that could be used for building a research 
model. Grabowski supports the argument that perceived ease of use and perceived usefulness can be part 
of the "technology design features" element, along with the decision performance and the decision 
processes. 
 
He Lia and other scholars, research the individuals’ adoption of healthcare wearable devices (Li, Wu, Gao, 
& Shi, 2016). They use several models of information systems adoption and among them I can find the 
Technology Acceptance Model, Theory of Planned Behavior and Diffusion of Innovation. Fortunately, there 
are also elements that are relevant to the information security: Information sensitivity and perceived 
privacy risk, which belong to the research area of Privacy.  Moreover, there is the element of legislative 
protection that belongs to the research area of compliance, since it deals with regulation and the law 
environment. 
 
Heetae Yanga and other scholars, research the user acceptance of wearable devices by using an extended 
perspective of perceived value (Heetae, Jieun, Hangjung, & Munkee, 2016). This is an extended version of 
the TAM model and the findings include perceived usefulness, enjoyment and social image to have an 
impact on perceived value. 
 
Trelease used the Diffusion of Innovation theory to explore the iPod adoption as a wearable computing 
device (Trelease, 2006). The author considers iPod as a wearable device and uses it in revealing 
information about the anatomic research area. 
 
Cecchinato and other scholars discussed the technology adoption at the smart watches (Cecchinato, Cox, 
& Bird, 2015). This is a qualitative research with interviews of early adopters of the smart watches. The 
Diffusion of Innovation model is partially used as a tool to detect the degree of adoption for the wearable 
computing users.   
 
The summarization of the concept matrix results, leads to the building of the concept centric approach of 
the literature review analysis (Webster & Watson, 2002) which is the second step of the literature review. 
The first step showed that there are 9 articles which discuss the wearable device adoption based on the six 
adoption models. The second step is to match those results with the privacy concept, so as to detect what 
has been written regarding the role of privacy on the wearable computing adoption.  

 
Only two out of the nine papers, discuss the impact of privacy on the wearable computing adoption and 
those two papers use the TAM model as the research model. The paper of Buneaflor & Kim reveals that 
people, who use wearable devices, try to hide their personal information from the device due to the fear 
of unauthorized access to their data. For instance, they try to not show emotion when they wear devices 
that capture the emotion. Li and other scholars found that perceived privacy negatively affects the 
adoption of using wearable healthcare devices. So, what we know about the impact of privacy on the 
wearable computing is very limited. Based on the literature review method and the time of searching the 
databases, the results reveal that there is a knowledge gap of detecting the impact of privacy on the 
wearable computing adoption. I only have 2 records; however two records are not enough to generalize 
knowledge about the research question. The limited knowledge that I found through the literature review 
about the wearable computing adoption and privacy, defines an interesting knowledge gap that 
encouraged me to continue my research. 
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Concept Authors & Findings 

Privacy (Buenaflor & Kim, 2012) (Li, Wu, Gao, & Shi, 2016) 

 People hide their personal information from the 
wearable devices  

Perceived Privacy Risk negatively affects the adoption of using wearable 
healthcare devices 

Table 3 Concept centric approach 

Research Methodology 
 

According to the literature review findings, the most popular models for the wearable computing adoption 
are: Technology Acceptance Model (Davis, 1989) and Diffusion Of Innovations (Rogers, 1995). However, 
both papers that discuss privacy mainly use TAM as a research model. I am choosing TAM as my research 
model because it is mainly used to explore the impact of privacy on wearable computing adoption. 
However, I am willing to use a different version of TAM. My version derives of the supported TAM 
constructs that have a direct impact on the intention to use according to the literature review, the first 
version of TAM and the construct of privacy. "Intention to use" is a construct that leads in the actual use of 
the device. I am assuming that the constructs that have direct relationship with the intention to use, are 
the factors that strongly impact the wearable computing adoption.  Based on the literature review, next 
table shows the supported TAM hypotheses that are featured in all the empirical papers that I found. 
 
 
TAM Scholars Supported Hypotheses  

(Kim & Shin, 2014) AT → IU (Attitude → Intension to use) 
CT → IU (Cost → Intension to use) 
 

(Davis, 1989) PU → IU (Perceived Usefulness → Intension to use) 

(Heetae, Jieun, Hangjung, & Munkee, 2016) PV → IU (Perceived Value → Intension to use) 

Table 4 Supported TAM hypotheses 

By taking into account the new information, I form the hypotheses and the research model that will be 
tested.  
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Figure 8 Research model 

 
H1: Perceived value has a positive effect on behavioral intention to use 
 
Perceived value is interpreted by Dodds as the degree of the perceived benefit which is relevant to the 
perceived sacrifice (Dodds, Monroe, & Grewal, 1991). 
 
H2: Perceived usefulness has a positive effect on behavioral intention to use 
 
Perceived usefulness is "the degree to which a person believes that using a particular system would 
enhance his or her job performance"(Davis, 1989).  
 
H3: Attitude towards using has a positive effect on behavioral intention to use 
 
Attitude is "an individual’s positive or negative feeling about performing the target behavior" (Davis, 1989). 
 
H4: Perceived privacy has a positive effect on behavioral intention to use 
 
"General concerns that reflect individuals’ inherent worries about possible loss of information privacy" 
(Malhotra, Kim, & Agarwal, 2004). 
 
H5: Cost has a positive effect on behavioral intention to use 
 
Cost expresses the degree to which the users are willing to pay the price asked for the devices (Kim & Shin, 
2014). 
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Dependent variables Independent variables 

Behavioral intention to use Perceived usefulness 

Attitude toward using 

Cost 

Perceived privacy 

Perceived value 
Table 5 Dependent and independent variables 

 
Figure 9 Available research methodologies 

There are several research methodologies that are used in order to explore the research question; 
however the choice of the methodology depends on the form of the research question. In our case, the 
research question is about the impact of information security on the wearable computing adoption. In this 
case, the choice of the research methodology is between a survey and an archival analysis. Archival 
analysis is a research method that involves seeking evidence from original documents and making 
conclusions out of them. This would not be a suitable research method for our problem because this is 
mostly a method for historians that want to confirm historical events. On the other hand, survey is a 
research method that has been used extensively with TAM model and its empirical data are workable with 
statistical tools. 
 

The definition of the survey method has to be defined in order to proceed with the preparation of the 
questionnaire. I choose to use a hybrid model of online and offline questionnaire by distributing the 
questionnaire at the public office where I work and posting an online questionnaire so as to gather 
empirical data online as well. 
 

Regarding measurement scale, I choose a Likert scale because it s very popular for the measurement of 
TAM. Between a 5 point and a 7 point scale, I choose a 5 point scale because I have a lot of constructs and I 
do not want to confuse respondents more with a larger questionnaire. 
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Figure 10 Likert scale 

The next step is to transform the constructs into questionnaire items by adapting the questions from 
previous scholars so as to meet the needs of the wearable computing adoption. The construct items: 
Intention to use, Perceived value, Perceived usefulness were adapted from the questionnaire items of 
Heetae et al (Heetae, Jieun, Hangjung, & Munkee, 2016). Attitude was adapted from the original TAM 
model (Davis, 1989); cost was adapted from Kim and Shin (Kim & Shin, 2014). Perceived privacy was 
adapted from Pavlou (Pavlou, Huigang, & Yajiong, 2007) and Xu et al (Xu, Dinev, Smith, & Hart, 2011). The 
concept of privacy is explored from several dimensions; however I chose privacy concern as the construct 
of perceived privacy. Privacy concern is the concern that the individuals have about their loss of 
information privacy (Malhotra, Kim, & Agarwal, 2004). Privacy concern has been mostly used as a construct 
in the consumer related research, such as to examine the relationship between the perceived information 
transparency and the willingness of the consumer to be profiled (Awad & Krishnan, 2006). However, there 
are few scholars that have used privacy concern during the exploration of the wearable computing use 
(Yiwen, He, & Yan, 2015) (He, Jing, Yiwen, & Yao, 2016) (Thomaz, Parnami, Bidwell, & Abowd, 2013).  To 
the best of my knowledge this construct has not been used at the working place of the public sector and 
this is its competitive advantage. The construct of privacy concern in the questionnaire also features the 
disclosure boundary of privacy (Palen & Douris, 2003); because the items PR1 and PR2 discuss the concept 
of personal information and in this way they set the virtual border between the public and private 
(personal) environment of the user. 
 
Construct Item Question 

Perceived privacy PR1 I am concerned that the wearable device is collecting 
too  much personal information about me 

PR2 I am concerned about the privacy of the personal 
information that the wearable device captures about 
me 

PR3 I suspect that my privacy is not well protected by the 
wearable device 

PR4 I am worried that unknown third parties will access 
my personal information on wearable devices 

Perceived usefulness PU1 Using the wearable device helps me complete my 
tasks 

PU2 Using the wearable device helps me effectively do my 
job 

PU3 The wearable device is useful in doing my job 

PU4 Using the wearable device improves my ability to 
complete my tasks 

PU5 Using the wearable device makes it easier to complete 
my tasks 

Attitude AT1 Using the wearable device is a good idea 

AT2 I have a generally favorable attitude towards using the 
wearable device 

AT3 I like the idea of using the wearable device 

AT4 Overall using the wearable device is beneficial 
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Perceived value PV1 Using wearable devices offers value for money 

PV2 Compared to the effort to put, using wearable devices 
is beneficial to me 

PV3 Compared to the time to spend, using wearable 
devices is worthwhile to me 

PV4 Overall, using wearable devices delivers me good 
value 

Cost CT1 This wearable device is expensive 

CT2 Purchasing this wearable device is a burden to me 

CT3 I am able to easily afford this wearable device 

Behavioral intention to 
use 

IU1 I predict I will use the wearable device in the future 

IU2 I plan to use the wearable device in the future 

IU3 I expect my use of the wearable device to continue in 
the future 

Table 6 Questionnaire constructs and items 

The data analysis was scheduled to be carried out by using the SPSS software or the AMOS or SPSS 
software. 

Pilot Survey  
 
My initial plan was to test the questionnaire before I end up in the main survey, so as to review the 
advantages and disadvantages of my questionnaire. The questionnaire was posted online at forums and 
virtual communities; moreover I sent e-mail invitations to Greeks that are wearable devices users or 
mobile device users but with strong interest in buying wearable devices after discussions between them 
and me. The research process lasted for 2 weeks, between 4th and 17th of April 2016. The initial goal of 
reaching the sample population of all the Greek users was abandoned due to lack of interest from the 
respondents in general. Thus, I decided to focus on the local population of the western suburbs of Attica, 
where I live.  The western suburbs of Athens, Attica consists of the cities of Aigaleo, Peristeri, Haidari, Agioi 
Anargyroi and Kamatero. The choice of this geographic area was a result of pressure towards catching the 
deadline of the Master thesis and establishing a scientific method to approach a sample population that is 
willing to participate in my research. There are no official statistics about the percentage of the wearable 
device owners in this geographic area, but I conducted unofficial discussions with technology store owners 
that operate in this area and we concluded that there are approximately 100 wearable device users who 
live in the western suburbs of Athens, Attica in Greece. 
 
I assumed that the total population size is 100 persons and the suggested confidence level is 95% while the 
margin of error is 5%. According to my calculations, the required sample size was 80 persons. The 
questionnaire returns were successful because I managed to receive 83 completed responses and this 
turns up in a response rate of 83%. I used a factor analysis to confirm the hypothesis and check the 
importance of each factor. The proportion of variability was explained by all the factors; however cost 
explained only the 8% (0,088) of the variability. Probably if I would revise the model, then maybe I would 
remove cost because it was not so important.  The proposed model was statistical significant (0.002 < 0.10) 
and all of the hypotheses were supported in the model. A weak point was that there was a low R-sq which 
proved that only the 26.98% can be explained by the regression model. 
 
The pilot survey proved that my model was statistically significant and that privacy was a factor that affects 
the intention to use the wearable computer. However, my biggest mistake here was the choice of the 
sample population. I decided to use a sample population that was already using the device, while my 
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research question was exploring the influential adoption factors for the non users of the device. In this 
case, my population was biased because the status of the respondents (already users) affected the results. 
After this difficult situation, I decided to revise my thinking and proceed on the main survey by changing 
the sample population but not the research question.  

Data Collection of the main survey 
  

The population that was participated was users of mobile devices and potential wearable computing users. 
The reason behind this decision, is the fact that wearable devices are mobile devices (attached to the user) 
so I assume that this type of population will probably use a wearable device because they area already 
familiar with mobile devices in general. However, the problem is that the global mobile device users are 
millions (at least 190.5 millions in US only (Statista, 2016) and it was hard to find a representative sample 
size due to the lack of financial resources. I decided to use as a population, the staff of the municipality 
that I am working for. The advantage of this choice is that the public sector is a new market yet for the 
wearable computing vendors and the public organizations have not adopted the wearable computing on a 
sufficient level. According to a research by the software company Ipswitch, the 85% of the UK public sector 
organizations had no plans to integrate the wearable devices at the working place (Rossi, 2014). Moreover, 
additional results from the same research reveal that 88% of local authorities, 85% of government 
departments, 83% of NHS trusts and 76% of universities stated that they had no plan for adoption of the 
wearable technology. 
 
I work in a local authority, the municipality of Peristeri, Attica in Greece. To the best of my knowledge 
there is no official research published about the adoption of the wearable computing from the Greek 
public services. I assume that my research focuses on the wearable device adoption from the public 
servant’s side and I am going to summarize the results of my research, based on this assumption. On 
citizens’ population level, Peristeri is the 6th biggest municipality out of the 325 municipalities to the six 
regions of Greece (Interior, 2010).   
 
According to a discussion with the Human Resources office’s representative, municipality of Peristeri has a 
staff of 243 persons although I could not confirm the number because there is no official information 
published about it in a governmental web site. I assume that the population size is 243 persons and that 
everyone is a mobile device user (mobile phones, etc.). With a confidence level of 95% and a margin error 
of 5%, the required sample size is 150 persons (calculated through checkmarket.com). The research 
process lasted for 10 days, between 7th and 17th of May 2016 and the questionnaire was sent via e-mail 
or delivered in a hard copy version at 150 persons. I used a random sampling method, so every public 
servant inside the municipality had an equal chance to be chosen in order to answer the questionnaire. I 
received 48 completed responses and this turns up in a response rate of 32%.  
 

The profile of the sample population was:  
 

 Public servants 

 Users of mobile devices  

 The users come from different social or economical background  

 The limit age is 18 years old because the EU member states and other countries have special 
regulations for the participation of children in research 

 Recruitment: Greek public offices and online invitations 
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The ethical considerations of this research were: 
 

 I obtained permission of all the people who participate in my research. 

 I did not use copyright protected material without permission 

 I did not harm physically or emotionally any member of the sample population. 

 I am offered a fair space of subjectivity and objectivity in my research and did not let personal 
considerations to affect the status of my research. 

Data Analysis 
 
I used a combination of several online services and software suites for the collection gathering, data 
manipulation and analysis. The software was IBM SPSS 20 and additionally the IBM SPSS AMOS platform 
for the data manipulation. The data analysis was performed in three different online platforms: 
DataCracker, SoGoSurvey and Minitab. Each platform had a unique advantage to offer but the most 
important aspect is the fact that I managed to do a complex statistical analysis with a basic knowledge of 
statistics, although I read a lot of statistical material until I understand my task and evaluate the value of 
each online platform. 

Hypothesis Testing 
 
My research model is about the relationship between one dependent variable and other independent 
variables. This statistical modeling led me to the use of regression analysis because this type of analysis 
explores the conditional expectation of the dependent variable when the value of the other variables is 
static. The proposed model is statistical significant (0.001 < 0.10) and the R-sq which proves that the 
37.60% can be explained by the regression model.  
 

 
 
 
 
 
 
 

 
 

The first hypothesis was not supported and the perceived value does not have a positive effect on 
behavioral intention to use. It seems that the public servants of the municipality do not believe in the 
perceived benefit that will lead them to the adoption of the wearable device. Probably the majority of 
them are disappointed with their job and do not have any thoughts of getting a perceived benefit / value 
through the adoption. This result is an antithesis to the finding of Heetae etc. that found a positive 
relationship between perceived value and intention to use (Heetae, Jieun, Hangjung, & Munkee, 2016). 
 
The second hypothesis was not supported and the perceived usefulness does not have a positive effect on 
behavioral intention to use. This is another proof that the public servants may not interest in the usage of 
the wearable device and decided to reject the hypothesis. This result supports the finding of Kim and Shin 
that the perceived usefulness will not have a positive effect on the continuation of using smartwatches 
(Kim & Shin, 2014). Although my respondents are potential wearable users and Kim’s respondents are 

Hypothesis Supported 

H1: Perceived value has a positive effect on behavioral intention to use No 

H2: Perceived usefulness has a positive effect on behavioral intention to use No 

H3: Attitude towards using has a positive effect on behavioral intention to use No 

H4: Perceived privacy has a positive effect on behavioral intention to use Yes 

H5: Cost has a positive effect on behavioral intention to use No 

Table 7 Hypotheses testing results 
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already users, both results show that perceived usefulness is not considered important for the adoption. 
 
The third hypothesis was not supported and attitude towards using does not have a positive effect on 
behavioral intention to use. I believe that the public servants maybe did not understand the question or 
they were not interested in it. This is one of the most supported hypotheses of TAM and it also supported 
at Kim and Shin’s research (Kim & Shin, 2014). 
 
The fourth hypothesis was supported and perceived privacy was found to have a positive effect on 
behavioral intention to use. The public servants due to their nature of their work and the management of 
sensitive data of the citizens may think that privacy is a factor that affects them on using new devices and 
new ideas. The importance of perceived privacy as privacy concern is also considered by other scholars 
(Awad & Krishnan, 2006) and specifically Motti and Kaine conducted a qualitative study and fount that it is 
a concept that affects the wearable adoption (Motti & Caine, 2015). 
 
The fifth hypothesis was not supported and cost has not effect on the intention to use the wearable 
computing devices. A possible cause of this result is the fact that the public servants do not pay to use 
tools for the work and everything is paid by the government. In this case, maybe they have no interest in 
discussing the financial side of the adoption. 
 
 

 
Figure 11 Multiple regression summary report 

Questionnaire Frequencies  
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The questionnaire frequency is the simplest step to follow because it is a report of the responses and 
might reveal trends among the respondents. However, since Perceived Privacy was the only supported 
hypothesis, the analysis will be based on the findings of each privacy item. 
 
Perceived Privacy 

 

6.I am concerned that the wearable device is collecting too much information about me 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Strongly disagree 4 8,3 8,3 8,3 

Disagree 3 6,3 6,3 14,6 

Neither agree nor disagree 10 20,8 20,8 35,4 

Agree 24 50,0 50,0 85,4 

Strongly agree 7 14,6 14,6 100,0 

Total 48 100,0 100,0  

Table 8 I am concerned that the wearable device is collecting too much results 

The 64.6% of the population agrees or strongly agrees with the opinion that there is a concern about the 
wearable device which is collecting too much information about them. This is a «red alert» that the 
wearable device vendors should minimize the amount of information that is captured for the users, people 
have a real concern about it. The 20.8% of the population neither agrees nor disagrees and the 14.6% 
disagrees or strongly disagrees. 

 

7.I am concerned about the privacy of the personal information that the wearable device 

captures about me 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Strongly disagree 5 10,4 10,4 10,4 

Disagree 4 8,3 8,3 18,8 

Neither agree nor disagree 10 20,8 20,8 39,6 

Agree 21 43,8 43,8 83,3 

Strongly agree 8 16,7 16,7 100,0 

Total 48 100,0 100,0  

Table 9 I am concerned about the privacy of the personal information that the wearable device captures about me results 

The 60.5% of the population have a concern about the privacy of the personal information that the 
wearable device captures about them. The 20.8% neither agrees nor disagrees and the 18.7% disagrees. 
Again, there is a strong percent of people who showed no interest in the question or have no experience 
with the wearable devices. I guess that here there is a knowledge gap from the vendor’s side and a special 
education program is required to train the potential users. 

 

8.I suspect that my privacy is not well protected by the wearable device 



Master Thesis  2016 

Division of Information Systems 

Department of Computer Science, Electrical and Space Engineering 

Luleå University of Technology 

29 

 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Strongly disagree 4 8,3 8,3 8,3 

Disagree 4 8,3 8,3 16,7 

Neither agree nor disagree 8 16,7 16,7 33,3 

Agree 28 58,3 58,3 91,7 

Strongly agree 4 8,3 8,3 100,0 

Total 48 100,0 100,0  

Table 10 I suspect that my privacy is not well protected by the wearable device results 

The 64.6% of the population agrees or strongly agrees that the privacy is not well protected by the 
wearable device. The 16.7% of the population neither agrees nor disagrees and the 16% disagrees or 
strongly disagrees. Again, privacy is a strong concern for the public servants and maybe due to their 
contact with the public they have fear over losing their job if an untrusted entity accesses their data at the 
working place. 

 

9.I am worried that unknown third parties will access my personal information on wearable 

devices 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Strongly disagree 4 8,3 8,3 8,3 

Disagree 5 10,4 10,4 18,8 

Neither agree nor disagree 12 25,0 25,0 43,8 

Agree 20 41,7 41,7 85,4 

Strongly agree 7 14,6 14,6 100,0 

Total 48 100,0 100,0  

Table 11 I am worried that unknown third parties will access my personal information on wearable devices results 

More than half (56.3%) of the sample population worries that unknown third parties will access the 
personal information on wearable devices. I realize that the security of the wearable devices has to be 
revised because the vendors have not persuaded the users yet, that they can use the devices safely. The 
25% of the population is not interested in expressing an opinion and the 18.7% disagrees or strongly 
disagrees. 
 
Demographics 

 

25.What is your gender? 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 
Male 36 75,0 75,0 75,0 

Female 12 25,0 25,0 100,0 
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Total 48 100,0 100,0  

Table 12 What is your gender results 

Most of the population was male (75%) and only the 25% was female. 

 

26.What is your age? 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

18-24 years old 4 8,3 8,3 8,3 

25-34 years old 21 43,8 43,8 52,1 

35-44 years old 18 37,5 37,5 89,6 

45-54 years old 3 6,3 6,3 95,8 

55-64 years old 2 4,2 4,2 100,0 

Total 48 100,0 100,0  

Table 13 What is your age? results 

Most of the people, who answered my questionnaire (43.8%), belong to the age group: 25 – 34 years old, 
so I can say that most of my respondents were not so old. 

 

27.What is your family status? 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Single 32 66,7 66,7 66,7 

Married 16 33,3 33,3 100,0 

Total 48 100,0 100,0  

Table 14 What is your family status? results 

The majority of the respondents were single (66.7%) and the minority were married (33.3%). 

 

28.What is the highest degree or level of school you have complete 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Some School 2 4,2 4,2 4,2 

Some College 1 2,1 2,1 6,3 

Bachelor's degree 5 10,4 10,4 16,7 

Master's degree 2 4,2 4,2 20,8 

PhD 5 10,4 10,4 31,3 

Professional (Engineering) 7 14,6 14,6 45,8 

Professional (Medicine) 17 35,4 35,4 81,3 

Professional (Law) 8 16,7 16,7 97,9 
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Professional (CAs/CPAs) 1 2,1 2,1 100,0 

Total 48 100,0 100,0  

Table 15 What is the highest degree or level of school you have complete results 

I had a lot of respondents (35%) that had some type of professional certificate in Medicine so I guess that 
they belong to the medical services of the municipality. Moreover, the entire population that has higher 
education studies was the 25% of the population.  
 

29.What is the status of your profession? 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 
Government Employee - 

City / Town 
48 100,0 100,0 100,0 

Table 16 What is the status of your profession? results 

All the respondents were public servants of the municipality of the city of Peristeri. 

Conclusions and Discussions 
 
The current research effort was designed in order to answer the main research question and achieve the 
research goals. By taking into account the wearable computing adoption as a rationale, I followed a 
scientific methodology by reviewing the existing literature and building a research model for testing. My 
research question was about the impact of privacy on the adoption of the wearable computing. After 
running a pilot and a main survey, I found out that privacy has a significant impact on the wearable 
computing adoption while the other suggested factors failed to explain the theoretical model.  
 
Specifically, the pilot survey ended up in an impressive response rate and verification that all the 
hypotheses were supported. The problem is that the sample population was biased because the sample of 
the variable that defines its distribution was chosen in a way that affects the normal distribution of the 
variable. In other words, potential users of the wearable devices were not presented in this survey and the 
results of the research question would not reflect the reality of the situation. The sampling bias leads to a 
distortion of the probability distribution and the solution of the problem will be implemented by avoiding a 
convenient sampling, defining the sample population in a detailed way or adding sample weights. During 
my main survey, I did not avoid the random sampling but I had clearly defined the population that was 
participating (public servants of Peristeri). Although, by having a second thought maybe I could add sample 
weights so as to get more representative results. 
 
The data collection of the main survey was performed on one municipality, however this is the sixth 
municipality in Greece (in terms of staff and residents size) and I think that this fact is encouraging to draw 
some conclusions from the findings. The public servants seem to not be aware of the wearable computing 
or their occupation discourages them from expressing their view in public. This is proved by the high rate 
of people who chose the neutral answer option instead of agreeing or disagreeing with the questionnaire 
items. The concern about privacy shows that the public servants worry a lot about the personal data which 
they handle.  Therefore, the low response rate and the fact that most of the persons needed the 
questionnaire in hard copy, reveals the existence of digital divide among the public servants. The fourth 
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item of privacy stated that unknown third parties will access the personal information on wearable devices 
and the 56.3% of the population agrees or strongly agrees with that. The fact that third parties are 
considered a threat for the public servants means that the wearable computing vendors have to improve 
their image, as one of the third parties that collaborate with the public sector. Probably transparent 
commercial discussions, with the public sector, may change the image of the wearable vendor as a third 
party. 
 
From the previous research at the literature review section, I had the information that people hide their 
personal information from the wearable devices (Buenaflor & Kim, 2012). My findings do not approve or 
disapprove this finding, however from my own findings I know that the 60.5% of my sample population has 
a concern about the privacy of the personal information that the wearable device captures. If there is such 
a big concern then it means that the potential wearable computing users may take the next step and start 
hiding their personal information from the devices. I suggest that the wearable device vendors may try to 
change the population by informing them about the quantity and the quality of the stored information. I 
think that a good practice would be to allow them connect the devices to an online website where they 
can review in real time the stored information and then decide from now and on, what type of data they 
want to keep or delete from the device.  
 
The second finding that I had from the literature review, mentioned that Perceived Privacy risk negatively 
affects the adoption of using wearable healthcare devices (Li, Wu, Gao, & Shi, 2016).  My findings explore 
privacy through the privacy concern and not from the privacy’s risk side and Li’s sample population are 
already users while my population is potential users. However all the findings result in the information that 
both users and non users consider privacy as an important concept. The important contribution of my 
research is that it boosts the importance of privacy because it affects both users and non users of the 
wearable devices. 
 
In light of previous theories that explore the technology acceptance, Technology Acceptance Model may 
not be the only model that is suitable to interpret the wearable computing adoption. The fact that all the 
hypotheses were rejected, except the privacy one, means that the other constructs in the survey were not 
sufficient to predict the adoption. Under this condition, I would test the same research question by using 
another research model except the TAM. Among the five remaining models that Gangwar suggests 
(Gangwar, Date, & Raoot, 2014), the closest to TAM, in terms of constructs, is UTAUT. The Unified Theory 
Of Acceptance and Use of Technology is partially based on TAM because it uses the construct of 
Performance Expectancy that has roots at the Perceived Usefulness construct of TAM. Moreover another 
construct of UTAUT, social influence, has been used in collaboration with the privacy concern in order to 
test the technology acceptance (Qin, Yongbcom, Xin, & Jerffrey, 2009). The academic interest in the 
privacy concern and social influence is another fact that encourages me to use UTAUT as a research model 
to test the same research question. 
 
Except the research question, I also defined the following research goals when I started the research 
effort: 
 

 To identify the relationship between privacy and the wearable computing 

 To predict the intention of the user to adopt the wearable computing 

 To estimate the impact of the privacy on the adoption of the wearable computing 
 
The relationship between privacy and the wearable computing was partially explored because privacy is a 
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large area. However, I was able to focus on the privacy concern which may not be used as a construct to 
predict the wearable computing adoption. Maybe it is the most important sector according to the previous 
studies. I did not manage to cover the whole privacy area but I think that this was a result of time 
management constraints. The prediction of the intention of the user to adopt the wearable computing was 
successful because by using a scientific research method I found that the hypothesis is supported and 
privacy has an impact on wearable computing adoption. The estimation of the impact of the privacy was 
covered because the factor analysis showed that my model, including the support perceived privacy 
hypothesis, can explain the 37.6% of the research model. 
 
As it was mentioned, the accepted privacy concern hypothesis features two constructs that describe the 
disclosure boundary of privacy (Palen & Douris, 2003). The fact that this hypothesis was accepted, it has 
potentiality for the designers of the wearable computing devices. The designers have to include extra 
components in the apps which are going to define the virtual border between the private and the public 
space of the user. For instance, when the wearable device is synchronized with a smartphone then a visual 
signal can warn the user of the information that becomes public (stored on the company’s server and 
accessible by a third party) and the one that stays strictly private (encrypted information only available to 
the user. 
 
To the best of my knowledge, the research about wearable computing adoption at the Greek public 
services is limited or non existing. This is a contribution to the knowledge because my research could be 
used as a tool to test the adoption of the wearable devices at critical sections of the public sector such as 
the Greek army or the Greek health system. The results of my research have also practical use for the 
designers of the wearable devices. The designers have to take into account the privacy concern of the 
potential wearable computing users. For instance, they may add some extra encryption at the device’s 
data capturing procedure. Moreover, the advantage of my research is that I use the working place of a 
public organization as a context of use and to the best of my knowledge there is a limited or maybe a lack 
of research about the implementation of wearable computing at the public sector. This fact has a practical 
use for the decision makers of the public sector. People, who decide on the public technological 
investments, will realize that have to ask extra technological privacy features from the vendors so as to 
increase the speed of the wearable device’s adoption from the public servant’s side. The faster the public 
servants will adopt the devices – the faster the investment will become a successful one.  I had several 
question results where people did not agree or disagree with the questions such as perceived usefulness 
construct. This shows that probably do not know much about the wearable devices and they have no 
interest in showing a positive or negative opinion. Maybe the vendors should invest more money on 
wearable awareness promotional strategy so as to make the wearable device known at the potential users. 
 
According to Schilit and Theimer, context is the “location, identities, identities of nearby people, objects 
and changes to these objects” (Schilit & Theimer, 1994).  Other scholars worked on the improvement of 
this term (Dey, Abowd, & Wood, 1998) (Brown, Bovey, & Chen, 1997)  and all those definitions result in the 
new context definition that consists of the following elements (Dey et al., 1999): Computing environment, 
user environment, physical environment. The wearable computing acceptance is tested in a specific 
context , the working place of the public sector. This context is different from others and the respondents’ 
behavior is probably affected by the context. For instance, the computing context at the private sector 
might be more advanced than the public sector and the staff will probably be aware of new technology 
trends such as the wearable computing. In this case, the test of my questionnaire at the private sector  will 
potential end up in less “neutral” responds because the respondents may already know the wearable  
computing so they can comment on that. Therefore, the user context (Dey et al., 1999) features the social 



Master Thesis  2016 

Division of Information Systems 

Department of Computer Science, Electrical and Space Engineering 

Luleå University of Technology 

34 

 

 

situation and I think that this is an important element which may affect the results of the survey. I tested 
my questionnaire at a local organization. However the social situation may be different at an international 
organization where more people come from different countries with different cultural background 
because culture is usually playing a role at the technology acceptance (Srite & Karahanna, 2006). 
 
The big question is what is next? How can we improve the privacy measures in order to encourage more 
people adopt the wearable devices? A sociotechnical approach based on the privacy characteristics could 
be the answer to the problem. I would extend my research by defining a new research question about the 
impact of social and technical privacy on the wearable computing adoption. As social privacy, I consider 
the personal information that is relevant to the social status of the user (Gender, age, etc.). As technical 
privacy, I consider the personal technical information of the user (Log files, smartphone synchronization, 
etc.). Probably I would use a hybrid research methodology of experiment for the technical privacy and 
survey for the social privacy. My results would be a comparison between the two research methods and 
this research would probably reveal useful details for both marketers and technical designers of the 
wearable devices. 

Research Limitations and Self Evaluation 
 
My research has several research limitations that may have affected the final results; I have to mention 
them because they will act as a trigger to start educating myself in areas that I need more help before I 
start another research project.  
 
Literature review: The privacy findings of my literature review represent of what I found by following a 
specific type of literature review and looking at specific databases. The results might be different by 
looking at more academic sources.  While my report refers to the results that I found by using a specific 
type of literature review in a specific timeframe, next time I intend to invest more time on finding the 
appropriate databases to use for my research. 
 
Research Methodology & Research Model: The fact that my sample size was small made me wonder if it 
would make sense to use another methodology such as a qualitative one. Probably, a series of interviews 
would make more sense and I would use the results as a pilot study to identify additional adoption factors 
for my research model. The adaptation of the questionnaire items from previous scholars may not be right 
and this may affect the result of my research. Next time, I am going to invest more time on the adaptation 
process of the questionnaire constructs from previous scholars. The first version of TAM model may not 
suitable for the testing of my research question, since there are recent versions of the TAM that have 
improved the model’s research value. In this case the risk is that a recent version of TAM would mean 
more questionnaire items that would discourage the respondents from completing the questionnaire. 
 
Research instrument: If I would design again the questionnaire, maybe I would add more privacy 
constructs than the privacy concern. For instance I could also use the perceived privacy risk and then I 
would make comparisons between the results of the two constructs. 
 
Sample Population: The occupation of all the respondents was «public servant». While limited or no 
research has been implemented in the wearable adoption area at the public sector, this is a specific type of 
organization and my findings cannot be used as a conclusion for all the organizations. If I would repeat my 
research, probably I would take into account all the characteristics of a public servant that may affect my 
research (job description, working place, etc.). Unfortunately I have no official statistics about the 
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Peristeri’s number of public servants compared to the other municipalities in order to test if the sample 
population is representative of the public servants in Greece and it might be a research risk if I try to make 
conclusions on national level, based on my results. The limited geographic area of population and the 
simple random sampling methodology raises the risk of my sample population being biased. Maybe, this 
also explains the low response rate and the fact that many respondents chose the questionnaire option 
«neither agree nor disagree». Next time, I intend to spend more time on finding the specific sample 
population compared with the nature of my research question. 
 

 Strengths Weaknesses 

Introduction The research question was clear 
on my mind and helped me  start 
writing early the first part 
 

I had limited technical knowledge 
about the wearable devices 

Review of the literature I tried a pilot study of the 
literature before I end up in the 
main study 

Wearable computing is a new 
research area and there is limited 
information available about the 
subject 

Methodology I learned a lot about the 
statistical methods of the 
research by working with SPSS 
software 

I had a limited experience of the 
survey method and I had to run 
twice the survey since my first 
survey had a serious risk of using 
biased sample population 
because the respondents were 
already owners of the wearable 
devices. From my mistake, I 
learned how important is the 
impact of the sample population 
on the survey results 

Research results The right software suites, helped 
me to deliver the results really 
quickly 

Different platforms were 
displaying the results in a 
different way 

Analysis of the results I followed a step by step process 
to study and analyze each finding 

I had a hard time to understand 
what is important to interpret 

Writing quality There is a logical flow in general The repeated choice of several 
academic terms due to the 
limited academic writing 
experience  

Time management I managed to deliver my 
dissertation in time 

I spent a lot of time on running 
again the questionnaire 

Table 17 Self evaluation table 
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Appendixes 

 
Appendix I. Questionnaire  
 
 

 

 

Wearable 
Computing 
Adoption 

 

 

1. Using the wearable device helps me complete my tasks (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

2. Using the wearable device helps me effectively do my job (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 
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Agree 

  

Strongly Agree 
 

 

 

3. The wearable device is useful in doing my job 

  (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

4. Using the wearable device improves my ability to complete my tasks (Select 

one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

5. Using the wearable device makes it easier to complete my tasks (Select one 

option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

6. I am concerned that the wearable device is collecting too much personal 

information about me (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 
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Agree 

  

Strongly Agree 
 

 

 

7. I am concerned about the privacy of the personal information that the 

wearable device captures about me (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

8. I suspect that my privacy is not well protected by the wearable device 

(Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

9. I am worried that unknown third parties will access my personal 

information on wearable device (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

10. Using the wearable device is a good idea (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 
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Strongly Agree 
 

 

 

11. I have a generally favorable attitude towards using the wearable device 

(Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

12. I like the idea of using the wearable device (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

13. Overall using the wearable device is beneficial (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

14. Using the wearable device offers value for money (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
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15. Compared to the effort to put, using the wearable device is beneficial to 

me (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

16. Compared to the time to spend, using the wearable device is worthwhile 

to me (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

17. Overall, using the wearable device delivers me good value (Select one 

option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

18. The wearable device is expensive (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

19. Purchasing the wearable device is a burden to me (Select one option)  
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Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

20. I am able to easily afford the wearable device (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

21. I predict I will use the wearable device in the future (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

 

22. I plan to use the wearable device in the future (Select one option)  

  

Strongly Disagree 

  

Disagree 

  

Neutral 

  

Agree 

  

Strongly Agree 
 

 

23. I expect my use of the wearable device to continue in the future (Select 

one option)  

  

Strongly Disagree 

  

Disagree 
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Neutral 

  

Agree 

  

Strongly Agree 
 

 

 24. What is your gender? 

   

  (a)  Gender (Select one option)  
 

  
 

Male 

 

Female 
 

 

 

 

25. What is your age? (Select one option)  

  

18-24 years old 

  

25-34 years old 

  

35-44 years old 

  

45-54 years old 

  

55-64 years old 

  

65-74 years old 

  

75 years or older 
 

 

 

26. What is your family status? (Select one option)  

  

Single 

  

Married 
 

 

27. What is the highest degree or level of school you have completed? (Select 

one option)  

  

Some School 

  

Higher Secondary 

  

Some College 

  

Bachelor's degree 

  

Master's degree 

  

PhD 

  

Professional (Engineering) 
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Professional (Medicine) 

  

Professional (Law) 

  

Professional (CAs/CPAs) 

  

Professional (Others) 
 

 

28. What is the status of your profession? (Select one option)  

  

Accountant 

  

Consultant 

  

Customer Service / Support 

  

Educationist / Trainer 

  

Engineer 

  

Fashion Designer and others 

  

Government Employee - Central / Federal 

  

Government Employee - State 

  

Government Employee - City / Town 

  

Homemaker / Housewife 

  

Journalist / PR professional 

  

Legal-Lawyer 

  

Legal-Judge 

  

Legal-Others 

  

Manufacturer 

  

Medical-Doctor 

  

Medical-Nurse 

  

Medical-Others 

  

Office Staff - Secretary / Clerical / Receptionist / etc 

  

Pharmaceutical professional 

  

Researcher / Scientist 

  

Retired 

  

Sales / Marketing / Advertising professional 

  

Self-employed / Business Owner 
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Student 

  

Software professional 

  

Technical staff 

  

Tradesman / Craftsman 

  

Unemployed 

  

Not applicable 
 

 

 

Appendix II.  Additional Multiple Regression Schemas 

 
 
 

Intention_To_Use = 6,091 - 1,291 X2 + 0,1816 X2^2

Step Change Step P Final P

1

Add X2^2

Add X2

0,001
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Perceived_Pr

Perceived_Us

100500

R-Squared %

X1: Perceived_Us   X2: Perceived_Pr   X3: Attitude   X4: Perceived_Va   X5: Cost

Final Model Equation

Model Building Sequence
Displays the order in which terms were added or removed.

Incremental Impact of X Variables
Long bars represent Xs that contribute the most new

information to the model.

Fitted Line Plot for Perceived_Pr

Shows the relationship between Intention_To and

Perceived_Pr.

Each X Regressed on All Other Terms

Gray bars represent Xs that do not help explain

additional variation in Y.

A gray bar represents an X variable not in the model.

Multiple Regression for Intention_To
Model Building Report
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Appendix III Descriptive Statistics 
 
Perceived usefulness 

1.Using the wearable device helps me complete my tasks 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Strongly disagree 5 10,4 10,4 10,4 

Disagree 2 4,2 4,2 14,6 

Neither agree nor disagree 7 14,6 14,6 29,2 

Agree 30 62,5 62,5 91,7 

Strongly agree 4 8,3 8,3 100,0 

Total 48 100,0 100,0  

 
The first item of the Perceived Usefulness shows that 62.5% of the population agrees that using the 
wearable device helps towards completing the tasks. The rest of the people either disagree (14.6%) or did 
not want to answer the question (14.6%). 
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2.Using the wearable device helps me effectively do my job 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 2 4,2 4,2 4,2 

Neither agree nor disagree 15 31,3 31,3 35,4 

Agree 30 62,5 62,5 97,9 

Strongly agree 1 2,1 2,1 100,0 

Total 48 100,0 100,0  

 
The second item of Perceived Usefulness shows that most of the people agree (62.5%) that using the 
wearable device helps them effectively do their job; few people (4.2%) disagree on that. The interesting 
fact here is a strong percent of people (31.3%) did not agree or disagree. This is a signal which shows that 
the lack of interest in this question, probably affected the failure of the Perceived Usefulness hypothesis. 
 

3.The wearable device is useful in doing my job 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 3 6,3 6,3 6,3 

Neither agree nor disagree 12 25,0 25,0 31,3 

Agree 27 56,3 56,3 87,5 

Strongly agree 6 12,5 12,5 100,0 

Total 48 100,0 100,0  

 
Most of the people (56.3%) find the wearable devices useful in doing their job, however again a strong 
percent was not really interested in this question (25%). 

 

4.Using the wearable device improves my ability to complete my tasks 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 1 2,1 2,1 2,1 

Neither agree nor disagree 11 22,9 22,9 25,0 

Agree 30 62,5 62,5 87,5 

Strongly agree 6 12,5 12,5 100,0 

Total 48 100,0 100,0  

 
The 62.5% of the people think that the wearable device improves their ability to complete the tasks, a 
strong percent neither agrees nor disagrees (22.9%) and only 2.1% disagree. 

 

5.Using the wearable device makes it easier to complete my tasks 
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 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 1 2,1 2,1 2,1 

Neither agree nor disagree 8 16,7 16,7 18,8 

Agree 33 68,8 68,8 87,5 

Strongly agree 6 12,5 12,5 100,0 

Total 48 100,0 100,0  

 
68.8% of the sample population believes that using the wearable device makes it easier to complete the 
tasks, therefore 16.7% are not really interested in this question (neither agree or disagree) and 2.1% 
disagree. 
 
Attitude 

 

10.Using the wearable device is a good idea 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 4 8,3 8,3 8,3 

Neither agree nor disagree 7 14,6 14,6 22,9 

Agree 27 56,3 56,3 79,2 

Strongly agree 10 20,8 20,8 100,0 

Total 48 100,0 100,0  

 
56.3% of the people agree on the fact that using the wearable device is a good idea, 14.6% neither agree 
nor disagree on that and 83% disagree. It seems that the people, who are not really interested in this 
statement, have a strong presence in this case. 

 

11.I have a generally favorable attitude towards using the wearable device 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 2 4,2 4,2 4,2 

Neither agree nor disagree 7 14,6 14,6 18,8 

Agree 30 62,5 62,5 81,3 

Strongly agree 9 18,8 18,8 100,0 

Total 48 100,0 100,0  

 
The 81.3% of the sample populations agrees or strongly agrees with the statement that they have a 
generally favorable attitude towards using the wearable device. 14.6% of the population neither agree nor 
disagree and 4.2% of the population disagrees. 
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12.I like the idea of using the wearable device 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Neither agree nor disagree 8 16,7 16,7 16,7 

Agree 32 66,7 66,7 83,3 

Strongly agree 8 16,7 16,7 100,0 

Total 48 100,0 100,0  

 
The 83.4% of the population likes the idea of using the wearable device, while nobody disagrees with this 
opinion and the 16.7% did not want to express any opinion on this statement. 

 

13.Overall using the wearable device is beneficial 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 3 6,3 6,3 6,3 

Neither agree nor disagree 10 20,8 20,8 27,1 

Agree 26 54,2 54,2 81,3 

Strongly agree 9 18,8 18,8 100,0 

Total 48 100,0 100,0  

 
The 73% of the population agrees or strongly agrees with the opinion that using the wearable device is 
beneficial. The 20.8% neither agrees nor disagrees and the 6.3% disagrees with this opinion. 
 
Perceived value 

 

14.Using the wearable device offers value for money 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 2 4,2 4,2 4,2 

Neither agree nor disagree 10 20,8 20,8 25,0 

Agree 26 54,2 54,2 79,2 

Strongly agree 10 20,8 20,8 100,0 

Total 48 100,0 100,0  

 
The 75% of the population agrees or strongly agrees with the opinion that the wearable device offers value 
for money. Neither agrees, nor disagrees the 20.8% of the population and only the 4.2% disagrees. 

 

15.Compared to the effort to put, using the wearable device is beneficial to me 
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 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 3 6,3 6,3 6,3 

Neither agree nor disagree 9 18,8 18,8 25,0 

Agree 26 54,2 54,2 79,2 

Strongly agree 10 20,8 20,8 100,0 

Total 48 100,0 100,0  

 
The 54.2% of the population agrees and the 20.8% strongly agrees that compared to the effort to put, 
using the wearable device is beneficial. The 18.8% neither agrees nor disagrees with the opinion and only 
the 6.3% disagrees. 

 

17.Compared to the time to spend, using the wearable device is worthwhile to me 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Strongly disagree 1 2,1 2,1 2,1 

Disagree 4 8,3 8,3 10,4 

Neither agree nor disagree 14 29,2 29,2 39,6 

Agree 23 47,9 47,9 87,5 

Strongly agree 6 12,5 12,5 100,0 

Total 48 100,0 100,0  

 
The 47.9% of the population agrees that compared to the time to spend, using the wearable device is 
worthwhile. The 29.2% neither agrees nor disagrees and the 10.4% disagrees or strongly disagrees. 

 

18.Overall, using the wearable device delivers me good value 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Strongly disagree 1 2,1 2,1 2,1 

Disagree 1 2,1 2,1 4,2 

Neither agree nor disagree 11 22,9 22,9 27,1 

Agree 26 54,2 54,2 81,3 

Strongly agree 9 18,8 18,8 100,0 

Total 48 100,0 100,0  

 
The 73% of the population agrees or strongly agrees that using the wearable device delivers me good 
value.  The 22.9% neither agrees nor disagrees and the 4.2% disagrees or strongly disagrees. 
 
Cost 
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19.The wearable device is expensive 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Strongly disagree 3 6,3 6,3 6,3 

Disagree 5 10,4 10,4 16,7 

Neither agree nor disagree 10 20,8 20,8 37,5 

Agree 27 56,3 56,3 93,8 

Strongly agree 3 6,3 6,3 100,0 

Total 48 100,0 100,0  

 
The 62.6% of the population agrees or strongly agrees that the wearable device is expensive, while the 
16.7% disagrees or strongly disagrees and the 20.8% neither agrees nor disagrees. 

 

20.Purchasing the wearable device is a burden to me 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Strongly disagree 1 2,1 2,1 2,1 

Disagree 8 16,7 16,7 18,8 

Neither agree nor disagree 11 22,9 22,9 41,7 

Agree 25 52,1 52,1 93,8 

Strongly agree 3 6,3 6,3 100,0 

Total 48 100,0 100,0  

 
The 58.4% of the population agrees or strongly agrees that purchasing the wearable device is a burden, the 
22.9% is not interested in answering and the 18.8% disagrees or strongly disagrees. It seems that people 
are having trouble with the purchase of the wearable devices. 

 

21.I am able to easily afford the wearable device 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 6 12,5 12,5 12,5 

Neither agree nor disagree 6 12,5 12,5 25,0 

Agree 30 62,5 62,5 87,5 

Strongly agree 6 12,5 12,5 100,0 

Total 48 100,0 100,0  

 
The 75% of the population agrees or strongly agrees that they are able to easily afford the wearable 
device, while the 12.5% disagrees on that and the rest 12.5% neither agrees nor disagrees. 
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Intention to use 
 

22.I predict I will use the wearable device in the future 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 2 4,2 4,2 4,2 

Neither agree nor disagree 6 12,5 12,5 16,7 

Agree 31 64,6 64,6 81,3 

Strongly agree 9 18,8 18,8 100,0 

Total 48 100,0 100,0  

 
The 83.4% of the population agrees or strongly agrees that they will use the wearable device in the future. 
Only the 4.2% of the population disagrees and the 12.5% neither agrees nor disagrees with this statement. 
 

23.I plan to use the wearable device in the future 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Neither agree nor disagree 9 18,8 18,8 18,8 

Agree 28 58,3 58,3 77,1 

Strongly agree 11 22,9 22,9 100,0 

Total 48 100,0 100,0  

 
The 81.2% of the population agrees or strongly agrees that they plan to use the wearable device in the 
future. Nobody disagrees on that and the 18.8% neither agrees nor disagrees. 

 

24.I expect my use of the wearable device to continue in the future 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 4 8,3 8,3 8,3 

Neither agree nor disagree 7 14,6 14,6 22,9 

Agree 27 56,3 56,3 79,2 

Strongly agree 10 20,8 20,8 100,0 

Total 48 100,0 100,0  

 
The 77.1% of the population agrees or strongly agrees that they expect the use of the wearable device to 
continue in the future. The 14.6% neither agrees nor disagrees and the 8.3% disagrees. 
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Appendix IV. Pilot Survey Results 
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Factor Analysis:  
Principal Component Factor Analysis of the Correlation Matrix 

 

 

Unrotated Factor Loadings and Communalities 

 

Variable              Factor1  Factor2  Factor3  Factor4  Factor5  Factor6  Communality 

Perceived_Privacy       0,667   -0,465   -0,138    0,006   -0,384   -0,416        1,000 

Perceived_Usefulness    0,679   -0,061   -0,313   -0,419    0,508   -0,059        1,000 

Attitude                0,730   -0,285   -0,153    0,241   -0,093    0,543        1,000 

Perceived_Value         0,530    0,086    0,739   -0,373   -0,132    0,096        1,000 

Intention_To_Use        0,411    0,766   -0,354   -0,116   -0,325    0,020        1,000 

Cost                    0,650    0,309    0,262    0,538    0,280   -0,214        1,000 

 

Variance               2,3111   0,9904   0,8812   0,6758   0,6151   0,5264       6,0000 

% Var                   0,385    0,165    0,147    0,113    0,103    0,088        1,000 

 

 

Factor Score Coefficients 

 

Variable              Factor1  Factor2  Factor3  Factor4  Factor5  Factor6 

Perceived_Privacy       0,288   -0,470   -0,157    0,009   -0,624   -0,789 

Perceived_Usefulness    0,294   -0,062   -0,355   -0,620    0,825   -0,112 

Attitude                0,316   -0,288   -0,174    0,357   -0,151    1,032 

Perceived_Value         0,229    0,086    0,839   -0,551   -0,214    0,182 
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Intention_To_Use        0,178    0,773   -0,402   -0,171   -0,529    0,039 

Cost                    0,281    0,312    0,298    0,797    0,455   -0,406 

 
 

 
 
Perceived Privacy 
 

Q6.  I am concerned that the wearable device is collecting too much personal information about me 

 
Strongly 
Disagree Disagree Neutral Agree Strongly Agree Did not 

answer Total 

Responses 
Received 3 3.61% 8 9.64% 2 2.41% 57 68.67% 13 15.66% 0 0% 83 

 
The 68.67% of the people, who answer the first question about privacy, strongly agree that the wearable 
device is collecting too much information about them. This is the first signal that something is going here; I 
mean there is something wrong with the way that privacy is offered from the manufacturer’s side.  
 

Q7.  I am concerned about the privacy of the personal information that the wearable device captures about me 

 Strongly 
Disagree Disagree Neutral Agree Strongly Agree Did not 

answer Total 

Responses 
Received 1 1.20% 7 8.43% 2 2.41% 60 72.29% 13 15.66% 0 0% 83 

 
The 72.29% again believes that there is something wrong with the privacy’s implementation and 
specifically with the type of information that the wearable device captures about the user. In total, the 
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87.95% of the sample population agrees and strongly agrees that there is an issue about the privacy. 
 

Q8.  I suspect that my privacy is not well protected by the wearable device 

 
Strongly 
Disagree Disagree Neutral Agree Strongly Agree Did not 

answer Total 

Responses 
Received 1 1.20% 6 7.23% 1 1.20% 59 71.08% 16 19.28% 0 0% 83 

 
The 90.36% of the sample population agrees and strongly agrees that the privacy at the wearable device is 
not well protected. This is another proof that the privacy is seriously influential for the people who own 
and use wearable devices. Less than 10% of the sample population has a negative opinion about the 
privacy’s protection. 
 

Q9.  I am worried that unknown third parties will access my personal information on wearable device 

 
Strongly 
Disagree Disagree Neutral Agree Strongly Agree Did not 

answer Total 

Responses 
Received 4 4.82% 7 8.43% 0 0% 58 69.88% 12 14.46% 2 2.41% 83 

 
There is a strong opinion here (84.34%) that third parties will access the user’s personal information at the 
wearable device. This is a big percentage here that agrees and strongly agrees regarding this opinion, 
although the percentage is smaller than those who suspect that the wearable device is not well protected 
(90.36%). 
 
 


