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Abstract 
 

 

Technology has taken over tasks that were originally carried out by professionals in all 

different kinds of industries and sectors ranging from self-check in at airports to money 

transfer via mobile devices. In the healthcare sector the internet has become one main 

information resource for health-related issues and with the introduction of mobile devices 

such as smartphones the mHealth market has evolved. With help of mHealth applications 

(mHealth apps) patients can actively participate in maintaining their health and take over 

tasks usually fulfilled by health professionals. Despite the advantages of mHealth apps in 

practice, the download numbers are decreasing and the academic world has not paid much 

attention to the end-users point of view.  

 

The purpose of this paper is to identify factors influencing end-users in their intention to 

use mHealth apps. In order to answer this research question a quantitative research design 

has been chosen. The data is collected with help of an online self-completion 

questionnaire and statistical analysis with the software SPSS. Time and Perceived 

Usefulness were two out of five factors that had an influence on the end-users intention 

to use mHealth apps. A key finding of this study is that the mHealth app market is still in 

its early stage and end-users lack knowledge about it. This paper contributes to theory as 

well as to practice by providing new research directions for the academic world and 

insights for app developers and marketers to adapt their marketing strategies in order to 

meet the customers’ needs. 
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1. Introduction  

Sweden has been struggling with a shortage of physicians for a while. Although the 

number of physicians in Sweden has increased between 2009 and 2014, from 379 

physicians per 100.000 people in 2009 to 417 professionals per 100.000 people in 2014 

(the Local 2017), there is still a shortage according to a report recently published by the 

National Board of Health and Welfare (Socialstyrelsen 2017). While numbers of doctors 

have been growing since 2009, the amount of nurses has decreased by 7% between 2009 

and 2014. According to the report of the National Board of Health and Welfare, this 

decreasing number is a result of retiring nurses and less people deciding for the nursing 

profession (Socialstyrelsen 2017). The future shortage of trained healthcare professionals 

was also noted by Statistics Sweden (2015). By 2035, the amount of professionals within 

the healthcare sector is expected not to meet the demand anymore, with an estimated 

shortage of 160.000 healthcare professionals (Statistics Sweden 2015). 

 

Technology could take over tasks of a professional to a certain extent, which would allow 

professional attention elsewhere. This could compensate the shortage of healthcare 

professionals. The internet has become one main information resource, also in the 

healthcare sector. Jung and Berthon (2009) state two main objectives of the so called 

‘eHealth’ sector, which describes the use of communication and information technology 

such as the internet to enable and improve healthcare provision (Pagliari et al 2005). The 

first objective of eHealth is to empower patients by giving them responsibility and more 

information regarding their healthcare (Jung & Berthon 2009). The second objective 

mentioned by Jung and Berthon (2009) is to support interaction and communication 

between the patient and healthcare professional. The integration of mobile devices lead 

to an extension of the eHealth sector (Mechael 2009), defined as the mHealth field. The 

introduction of the smartphone, which provided individuals with ‘mobile computers’ 

provided a second market for mHealth technology besides healthcare professionals, 

which were patients and the general public. Today, there are smartphone applications in 

the field of mobile healthcare (mHealth apps) for various purposes available, such as 

fitness and lifestyle management, management of chronic diseases and even self-

diagnosis (Boulos et al 2014). Building on the definitions of Mechael (2009) and Coppock 

(2009), the definition of mHealth apps used in this study are patient-centred apps 

concerning management of health maintenance and self-diagnosis. In order to introduce 

the market of mHealth apps, humans’ adoption of this technology needs to be assessed.  

 

Mobile technology can be categorized within the field of Information Communication 

Technology (ICT), which is defined as tools or devices in Information Technology (IT) 

that allow or improve information and communication access for humans (Kim & 

Crowston 2011). The adoption of such an ICT can be described as people’s initial 

acceptance of a technology (Kim & Crowston 2011). In the research field of ICT, several 
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adoption theories and models were developed in order to analyse the tendency of adoption 

of ICTs amongst users (Kim & Crowston 2011). With an increasing popularity of ICTs, 

it becomes important to understand adoption and usage behaviour of humans in order to 

develop and design information technologies and systems accordingly (Kim & Crowston 

2011). This statement is supported by Kim and Park (2012), who state that investigating 

customers’ behavioural intentions towards mHealth apps is crucial in order to improve 

the integration of mobile technology in the healthcare sector. Only by knowing their 

adoption and usage behaviour the apps can be designed and the marketing adjusted to 

meet the end-users needs. 

 

As mentioned by Punch (2005), existing theories and models within the field of ICT serve 

as a theoretical foundation. They focus on humans’ intention to act in a specific 

behaviour. In the field of ICT, the specific behaviour equals the adoption and eventually 

the usage of ICTs (Kim & Crowston 2011). One of these models is the Technology 

Acceptance Model (TAM) first introduced by Davis (1985). This model was developed 

in order to specifically explain factors influencing the user acceptance of a broad range 

of computing technologies amongst end-users (Davis 1985). The model states that usage 

intention is influenced by two factors, Perceived Usefulness and Perceived Ease of Use 

(Davis 1985). Numerous studies in the field of marketing have adapted TAM for their 

research and it is still used in recent studies as a theoretical foundation (Pikkarainen et al 

2004; Yoon 2016; Ashraf et al 2014).  

 

1.1. Problem Discussion 

The amount of apps in the mHealth sector increases continuously with 13.000 mHealth 

publishers in 2015 and 58.000 in 2016 (Skardziute n.d.) and multiple studies prove 

countless advantages (West et al 2012; Devi et al 2015; Luxton et al 2011; Kane 2014; 

Gücin & Berk 2015; Fontenot 2014; Istepanian & Lacal 2003), such as an easier 

communication between health staff and patient (Devi et al 2015) as well as an easier 

patients’ access to information (West et al 2012). Despite numerous advantages of the 

adoption of mHealth apps, the increasing supplier market experiences a decreasing 

demand of a growth rate in 2016 that was 29% lower than in 2015 (Skardziute n.d.). This 

applies especially to those apps concerning health maintenance and self-diagnosis (Jack 

2016). The dropping numbers of mHealth app downloads indicate that patients are rather 

hesitant towards the adoption of this new technology. This raises the question about their 

adoption of this new technology and how this could be changed.  

 

While the business world has realized the potential of the mHealth sector (Aitken 2015), 

the academic world has not given much attention to it yet. Early publications in this field 

(Luxton et al 2011) focused on theoretical aspects of mHealth apps including expected 

benefits and drawbacks. This topic continues to be important in more recent publications 
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(Kane 2014; Gücin & Berk 2015). Boulos et al (2014) and Schnall and Iribarren (2015) 

focus on technical facts of mHealth apps and present differences amongst them and their 

use. West et al (2012) chose a theoretical approach as well by analysing developers’ 

descriptions of certain fitness and health apps from one specific brand. Devi et al (2015) 

evaluated the use of mobile technology for HIV/AIDS treatments. In order to do so, 

publications on the topic were analysed. Another field addressed by the literature is 

mHealth technology in developing countries. By choosing a theoretical approach, these 

studies (Kahn et al 2010; Crankshaw et al 2010; Akter et al 2010; Agarwal et al 2015) 

evaluated the usefulness of mHealth apps in developing countries. The most recent study 

found that analysed mHealth apps in the Swedish context (Zhang & Koch 2015) focused 

on physicians’ opinions on the usefulness. Although the focus of these publications 

slightly differs, they all chose a theoretical approach. However, none of these chose to 

approach the topic from another perspective, the end-users’ one. In the past years, there 

has been increased research in the field of the end-users’ adoption of mHealth apps in the 

United States (Krebs & Duncan 2015) or Korea (Kim & Park 2012). However, no studies 

analysing the end-users’ usage intention in a European context could be found.  

 

1.2. Research Purpose and Research Question 

So far the academic world has focused on theoretical aspects and professionals point of 

views within the field of mHealth research. However, the end-users’ point of view, 

especially on the European market, has not been considered yet. By using the adoption 

model TAM (Davis 1985) from the research field of ICT as a base, this study contributes 

to the research sector of mHealth by providing a new approach to the topic. The results 

will give the academic world a first insight into the end-users’ point of view on the 

European market and can be used as a base for further research.  

  

This study approaches the problem of dropping download numbers combined with a 

future healthcare professionals shortage in Sweden from the end-users’ point of view. 

The results do not only contribute valuable knowledge to the academic world but also 

give crucial advice for the Swedish mHealth sector in real life. This study’s results help 

marketers, healthcare providers and app designers to adapt their products so that they 

meet the needs of end-users. Especially marketing programs can be designed more 

accurately in terms of triggering needs and wants of potential users, which will lead to 

increased download numbers.  

 

With regard to the problem discussion above and the research gap discovered, the purpose 

of the study is to present factors influencing end-users in the usage intention of mHealth 

apps which leads to the following research question.  

 

RQ: How can the usage intention of mHealth apps by end-users be increased?  
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 Sub-RQ: Which factors influence Swedish end-users in their intention to use 

 mHealth apps? 

 

1.3. Outline of the report 

The thesis is divided into eight chapters. Chapter one provides an introduction to the topic 

by giving information on the background, the problem discussion, the research purpose 

and research goal as well as an outline of the report. Chapter two presents facts about the 

background of the study including an insight into the Swedish healthcare system, 

followed by an overview of technological development in Sweden. In chapter three, the 

theoretical framework is presented, which includes existing academic literature within 

the research field of the thesis topic and provides a deeper insight into different parts of 

the subject. Additionally, existing theories and prior studies on Self-Service Technology, 

Health Informatics, eHealth and mHealth and TAM are explained. In chapter four the 

Conceptual Framework is presented. The structural model for this study, which was based 

on TAM and extended by factors influencing the usage intention derived from prior 

studies in the field of Self-Service Technology, is shown. Further, hypotheses which were 

tested in the process of this research study are listed and explained. Chapter five describes 

the methodology of the research. This includes various aspects such as information on the 

preliminary study undertaken prior to the study, data collection and study design, 

sampling, measurement and coding as well as the evaluation of measurements. In chapter 

six, numerical data resulted from the study are presented and discussed. Chapter seven 

provides a further detailed discussion of the results in relation to the theoretical 

background and prior studies. Chapter eight finalizes with the conclusion, limitations and 

further research possibilities within this research field.  

 

2. Background 

2.1. Healthcare system in Sweden 

The healthcare system is the largest of all public sectors in Sweden and stands for a large 

proportion of public consumption (Sveriges Läkarförbund 2013). The costs of the 

Swedish healthcare system are included in the taxes paid by the population. Everyone in 

the country has the right to healthcare and to receive medical treatment on equal terms 

(Sveriges Läkarförbund 2013). Vårdcentralen is a local health centre where patients can 

receive healthcare services for non-urgent or not life threatening-medical problems. It is 

the first point of personal, face-to-face contact for a patient when feeling the need for 

medical treatment. Depending on the kind of illness the health professional can then refer 

the patient to a specialist (KTH 2016). Before seeing a healthcare professional, people 

are asked to call 1177, which is Sweden’s healthcare advice hotline where nurses give 
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advice on healthcare issues 24/7 all year round. Vårdcentralen even provides patients with 

a health guide called ‘Egenvardsguide’ where patients can read about the treatment of a 

cold, fever or other small diseases so they do not necessarily have to meet a doctor right 

away (KTH 2016).  

 

According to Statistics Sweden (2015) there will be a shortage of trained health 

professionals in Sweden in the future. By 2035 the amount of professionals within the 

health sector is expected not to meet the demand anymore. Sweden will have an estimated 

shortage of 160.000 health professionals by 2035 (Statistics Sweden 2015). One of the 

biggest problems of the healthcare system of Sweden in the past was the long waiting 

times for treatment and diagnosis. Another problem which is still remaining and needs to 

be addressed is the equally long waiting times for appointments and the access to 

healthcare providers (Anell et al 2012). A study conducted by Jankauskiene & 

Jankauskaite (2011) examines the opinion of patients about the access and quality of 

healthcare systems in ten European countries, including Sweden. While Swedish people 

were generally happy with the quality of the healthcare services, the difficult access to a 

health professional in the first place remains a big issue (Jankauskiene & Jankauskaite 

2011). 

 

2.2. Technology Development in Sweden 

Sweden is considered as one of the global leaders in innovation. According to the Global 

Innovation Index 2016, Sweden is ranked second on the global level (Global Innovation 

Index 2016). In line with its lead on innovation, the Swedish government has announced 

its goal to be the world’s best country in the field of eHealth by 2025 (Falan 2016). Based 

on a study undertaken by McKinsey & Company (2016), the right use of digitalization in 

healthcare in this nine year plan would mean savings of 180 billion SEK which are mostly 

caused by medication errors, unnecessary visits and an increase in healthcare costs as a 

result of an aging population (McKinsey & Company 2016). Sweden is considered as a 

suitable place for a successful digitalization in the healthcare sector based on certain 

prerequisites such as a technical affinity throughout the whole population, a strong 

entrepreneurship and innovation culture and an outstanding digital infrastructure (Falan 

2016).  

 

The general technical affinity throughout the population is proven by several studies 

(eMarketer 2016; Statista 2016a). The research website Buzzador for instance published 

a study showing the percentage of internet users divided in age groups owning a 

smartphone in the Nordic countries Denmark, Norway, Finland and Sweden in 2016. The 

study shows that at least 90% of each age group owned a smartphone in 2016 as it can be 

seen in Figure 1 (eMarketer 2016).  Further, a high percentage of Swedes in all age groups 

used the internet daily (Statista 2016a) The fact that 99% of the younger internet users 
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(16-24 and 25-34) also own a smartphone is reasonable given the environment in which 

this generation is growing up. However, 90% of internet users between 55 and 65 own a 

smartphone as well (eMarketer 2016).  

 

 
Figure 1: Statistics about technological development in Sweden (eMarketer 2016; Statista 2016a) 

In 2016, 73% of the Swedish population used their smartphone (Statista 2016b). This is 

a rather big percentage especially compared to countries with similar population numbers, 

such as Belgium of which 58% of its population used a smartphone in 2016 (Statista 

2016b). Sweden’s smartphone usage is forecasted to be even increasing to 83% of its 

population by 2020 (Statista 2016c).  

 

Although no studies on smartphone usage by age groups could be found, a study on 

Swedish mobile consumer trends by Deloitte (2016) showed that 48% of the participants 

(n=1893) reached for their smartphone within fifteen minutes after waking up and 50 % 

last checked their phone fifteen minutes before going to sleep. The willingness to share 

photographs or videos via social media or instant messaging apps is twice as likely with 

younger people (18-34) compared to older participants (45-64). Also, the study showed 

that the majority of the respondents had a maximum of thirty smartphone applications on 

their phone, while again, younger people were more willing to download higher amounts 

of apps. The majority of Swedish participants of the survey had used their smartphone to 

transfer money in the past three months. This is more than twice the percentage of other 

European countries. Further, the study showed that the younger the participants, the more 

they accepted to share personal information. Only 25 % of younger respondents (18-24 

old) said they would never want to share personal information, while more than half of 

the older respondents (55+) said the same (Deloitte 2016).  
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3. Theoretical Framework 

3.1. Technological development in the healthcare sector 

3.1.1.  Self-Service Technology (SST) 

Many different industries and sectors are influenced by the adoption of Self Service 

Technologies (SST). E-commerce in the travel industry or ATMs in the banking industry 

are only a few to be mentioned (Otekhile & Zeleny 2016). The traditional way of business 

and service delivery is about to be replaced by SST (Otekhile & Zeleny 2016) which 

implies a reduction in the involvement of service representatives (Cunningham et al 

2008). Instead of being in contact with a service employee, there is an increase of 

customers who use technology to produce a service outcome (Cunningham et al 2008). 

With help of SST, customers are able to actively take over a role in producing and 

delivering a service (Castro et al 2010).  According to Meuter et al (2000), SSTs are 

‘technological interfaces that enable customers to produce a service independent of 

direct service employee involvement’ (Meuter et al 2000, p.50). Castro et al (2010) 

mention four different channels through which SST can be provided: internet, electronic 

kiosks, phone applications and mobile devices. With help of internet applications, 

consumers have been able to take over roles for which they used to need assistance of 

individual employees in the service sector (Castro et al 2010). One example of self-

service internet applications mentioned by Castro et al (2010) are online health 

applications which will be looked into further in the following chapters. 

 

3.1.2.  Health Informatics  

In the past decade there has been an immense shift away from the classical authoritarian 

model, in which professionals in healthcare serves as the sole keeper of patients’ data and 

as a filter deciding which information customers need to make decisions (Eysenbach & 

Jadad 2001). Today, there is a movement towards a shared decision model, in which 

healthcare professionals and patients work together as partners by exchanging 

information in a two-way process in order to make decisions collaboratively (Eysenbach 

& Jadad 2001). As the classical authoritarian model focused on healthcare professionals, 

they were the target group of the research field of medical informatics, which focuses on 

developments in medical education, practice and research. However, with the shift to the 

shared decision model, the research field changed as well into the field of consumer health 

informatics that studies and analyses which information consumers need and how to ease 

the access to it (Eysenbach 2000).  

 

While in the beginning, healthcare professionals were rather hesitant to accept the support 

of technology such as the internet based on mistrust in the quality provided by it 
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(Eysenbach & Jadad 2001), the shift has been especially significant in the past five years, 

when stakeholders in the digital sector realized the potential and role of technology in the 

healthcare sector. Technological development in health informatics facilitates and 

improves not only the work of providers, but also the independency of consumers. The 

internet has become one main source of healthcare information across all age groups 

(Krueger 2010). Based on this increased use of the internet in the healthcare sector, the 

term eHealth, which indicates the provision of healthcare services via the internet, was 

introduced in 1999 in the commercial sector and soon adopted in the academic world 

(Brettlecker et al. 2008). 

 

3.1.3.  eHealth 

Advances in technology allowed the development of eHealth solutions with which 

sharing health resources has become much more efficient and flexible, compared to 

traditional healthcare systems, in which the health information exchange was mostly 

paper-based. (Pussewalage & Oleshchuk 2016). There are various definitions for eHealth. 

Pagliari et al (2005, p. n.a.) describe eHealth as ‘the use of emerging information and 

communication technology, especially the internet, to improve or enable health or 

healthcare’. Faber et al (2017, p.78) define eHealth as ‘the use of emergent Information 

and Communication Technologies (ICT) to improve health and healthcare in terms of 

operational efficiency and quality’. According to the World Health Organization (WHO) 

eHealth is ‘the use of information and communication technologies (ICT) for health’ 

(WHO, n.d., p. n.a.). According to several studies, eHealth provides significant benefits. 

Jung and Berthon (2009) mention that the use of eHealth supports the communication and 

interaction between the patient and the healthcare professional, which leads to more 

efficient processes helping to reduce time spent on doctor appointments. According to 

Wicks et al (2014) eHealth increases the efficiency in healthcare and decreases costs at 

the same time, improves the quality of healthcare and allows patients to manage their 

health and adopt healthy behaviours. With help of eHealth initiatives and electronic 

record systems, it would be easier to share information while being independent in terms 

of time and location (King et al 2012).  

 

According to Pussewalage & Oleshchuk (2016) it can be distinguished between two types 

of electronic records: electronic health records (EHR) and personal health records (PHR). 

EHRs are health records of patients that are generated and are taken care of by the 

healthcare professional. PHR are health records that are generated by the patient himself 

or even by relatives that keep track of the patient’s health status. The patient can for 

example measure its blood pressure or heart rate and keep track of it with help of the PHR 

over a longer period of time (Pussewalage & Oleshchuk 2016). Detmer et al (2008, p.2) 

describe PHRs as ‘consumer-centric tools that can strengthen consumers’ ability to 

actively manage their own health and healthcare’. So called integrated PHRs allow 
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access to EHR, prescription and vaccination records as well as make it possible for people 

to upload and enter their collected health data (Detmer et al 2008). This can be either done 

manually or with help of mobile applications. With the integration of mobile devices, the 

eHealth sector was extended and the mHealth sector evolved (Mechael 2009).  

 

3.1.4.  mHealth 

There are several definitions for the term mHealth. It is for instance defined as ‘the 

delivery of healthcare services via mobile communication devices’ (Coppock 2009, p.4). 

Further, Istepanian et al (2004) define mHealth as the use of ‘mobile computing, medical 

sensor and communications technologies for healthcare’ (Istepanian et al 2004, p.405).  

An overview of the definitions used as a base in this research paper can be found in Table 

1.  

 

Table 1: Definitions of mHealth 

Study Definition mHealth 

Istepanian et al (2004 

p.405) 

‘Mobile computing, medical sensor, and communications 

technologies for health-care.’ 

Mechael (2009 p.160) It is ‘an extension of eHealth’ and describes the ‘integration 

of mobile devices within the health sector.’ 

Coppock (2009 p.4) ‘the delivery of healthcare services via mobile 

communication devices’ 

 

According to Luxton et al (2011), professionals in the medical world were one of the 

earliest adopters of mobile technology. They used mobile devices such as patient 

monitoring devices, mobile phones, digital assistants or tablets (Klonoff 2013) for health 

education and research or communication purposes (Luxton et al 2011) as well as 

reference tools (West et al 2012).  The continuous development of the mobile health 

informatics facilitates the improvement in quality of care (Devi et al 2015). With the 

introduction of the smartphone communication between health staff and patient (Devi et 

al 2015) as well as patients’ access to information can be eased (West et al 2012). After 

being used by mostly healthcare professionals in its early stage, the introduction of the 

smartphone enabled an extension of use of mHealth from only health professionals to 

private users as well. In most cases, smartphones need to have certain mobile software 

applications (apps) who provide access to different features related to healthcare. Apps 

are defined as software applications that are designed for portable devices such as 

smartphones or tablets (Rouse 2013). Within the healthcare sector, there are various 

categorisations of mHealth apps. According to the IMS Institute for Healthcare 

Informatics, mHealth apps can broadly be categorised as either apps that facilitate overall 

wellness or apps who specifically concentrate on disease management. Those apps 
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facilitating overall wellness include all kinds of fitness and exercise apps as well as diet 

apps. Those who focus on disease management include all apps related to medication 

reminders or symptom assessment (Aitken, 2015). This categorisation however does not 

imply the target group of these apps. According to Boulos et al (2014), mHealth apps 

range in four different categories as seen in Figure 2: (1) Apps for medical providers, (2) 

Apps specifically for diseases or specialities, (3) Apps for teaching and education and (4) 

Apps for the public and patients. Categories (1) and (3) are designed for healthcare 

providers, while categories (2) and (4) are patient-centred (Boulos et al 2014).  

 

 
Figure 2: Focus of this study, based on Boulos et al (2014) and Aitken (2015) 

Apps aiming for healthcare providers include mostly support decision and referencing 

tools, EHR access, communication and medical education. Those apps aiming for 

healthcare receivers (2) on the other hand include apps specializing in one field, such as 

eye-management. Here, patients are able to undertake eye vision tests for instance 

(Boulos et al 2014). Category (4) includes a variety of apps, including lifestyle 

management, management of chronic disease, smoking cessation, fitness and self-

diagnosis. As the focus of this paper is patient-centred apps, a more detailed 

categorisation of categories (2) and (4) is given in the following.  

 

As aforementioned, category (2) focuses on apps that are supporting management of one 

specialty such as the eye in general or a specific disease (Boulos et al 2014). Category (4) 

on the other hand can again be categorised in different fields as illustrated in Figure 2. To 

highlight the focus of this paper, the authors created sub-categories within category (4) 

by combining aspects from Boulos et al (2014) and the categorisation provided by the 

IMS Institute for Healthcare Informatics (Aitken 2015). Category (4) consists of (4a) apps 

concerning smoking cessation, lifestyle management, fitness exercises, diet plans, etc.; 

(4b) apps concerning management of health maintenance and self-diagnosis, which 

include appointment management, medication reminders, treatment management, 
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symptom assessment, etc. and (4c) management of chronic disease. As explained earlier, 

download numbers are decreasing especially in the area of management of health 

maintenance and self-diagnosis (4b). Therefore, the focus of this paper is category (4b), 

named as Health in the following. Thus, building on the definitions of Mechael (2009) 

and Coppock (2009), the definition of mHealth apps used in this study is patient-centered 

apps concerning management of health maintenance and self-diagnosis. 

 

Smartphones and healthcare apps provide easier access to healthcare information, which 

is not only used by healthcare professionals, but also by patients (West et al 2012). The 

extended use of mHealth provides multiple advantages. According to Devi et al (2015), 

the use of mHealth provides a reduction of costs in general. The possibility of self-

monitoring and data collection by patients (West et al 2012; Agarwal et al 2015) gives 

them more self-independency (Luxton et al 2011) and anonymity (Kane 2014). Patients 

become more active and undertake self-assessments by monitoring symptoms (West et al 

2012; Luxton et al 2011). Smartphones can be programmed to auto-detect important 

distress and if needed, this data can be shared with a physician (Luxton et al 2011). The 

whole process before however takes place only between the patient and the mobile device, 

which decreases the time needed from a healthcare professional (West et al 2012). The 

camera function of smartphones provides the possibility of two-way video conferences 

between the patient and the physician. This again decreases the time needed for 

appointments (West et al 2012) and provides low cost, mobile and flexible healthcare 

services (Luxton et al 2011) for patients. As patients can provide and collect more detailed 

and regular assessments and data, physicians can find the right cure quicker and more 

effectively which again can be lead to a decrease in time and costs (Gücin & Berk 2015). 

All in all, a shift to the shared decision model (see Eysenbach & Jadad 2001) results in a 

decrease in doctors’ appointments and an increase in self-assessments by patients which 

will lead to financial savings for all parties (Fontenot 2014). Moreover, the increased 

location independency (Istepanian & Lacal 2003) is convenient (Kane 2014) and 

facilitates general access to healthcare, disease management and prevention (Kane 2014). 

 

3.2. Technology Acceptance Model  

As aforementioned, technology can take over many tasks normally executed by 

healthcare professionals. However, as long as there is no fully automated process in 

storing data, patients’ acceptance in assisting technology is a crucial factor (Kim & Park 

2012). Investigating customers’ behavioural intention is therefore significant to proceed 

in the further integration of mobile technology in the healthcare sector (Kim & Park 

2012). According to Kim and Park (2012), the best way to support a change in health 

behaviour, that is from the authoritarian to the shared decision model (see Eysenbach & 

Jadad 2001), is by understanding what motivates people to change. The complexity of the 

healthcare sector however impeded the introduction and overall acceptance of one single 
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unified model to explain healthcare related behavioural change so far (Kim & Park 2012). 

Thus, as aforementioned, prior research used theories and models from the ICT sector as 

a theoretical foundation to build specific models which explain particular issues in a 

certain context (Punch 2005).   

 

The Technology Acceptance Model (TAM), first introduced by Davis (1985) remains the 

most commonly used model to explain factors influencing the user acceptance of a broad 

range of computing technologies amongst end-users (Davis 1985). It states that the 

attitude of a user towards a certain system is the one crucial factor that decides if the user 

is going to use the system or not. The model suggests that technology acceptance by 

consumers can therefore be increased by focusing on improving the customers’ 

perception of the specific technology (Davis et al 1989). By presenting a direct influence 

of the factors Perceived Ease of Use and Perceived Usefulness on the acceptance of a 

certain technology, TAM can be used to develop strategies leading to an increased 

acceptance of the technology (Davis et al 1989). Perceived Usefulness is the ‘degree to 

which an individual believes that using a particular system would enhance his or her job 

performance’ (Davis 1985, p.26). Perceived Ease of Use is ‘the degree to which an 

individual believes that using a particular system would be free of physical and mental 

effort’ (Davis 1985, p.26). 

 

Even though TAM is widely applied in various sectors such as the online banking sector 

(Pikkarainen et al 2004), or the mobile library sector (Yoon 2016), its utility in the 

healthcare informatics field has been limited. As aforementioned, no single unified model 

explaining healthcare related behavioural change could be introduced so far, which is why 

multiple studies (Yun 2008; Kim & Park 2012) use TAM as a base for their model and 

modify it according to their specific context and problem (Kim & Park 2012). Yun (2008) 

created a model that explained the health information seeking behaviour of consumers in 

the internet. However, this model focused on information solely from the internet, which 

is why Kim and Park (2012) created the Health Information Technology Acceptance 

Model (HITAM) addressing various Health Information Technology sectors including 

Social Media services, the internet and smartphones. As the focus of this paper is however 

on mHealth apps, the HITAM could not be applied. Considering mHealth apps as a type 

of Self-Service Technology (SST) as explained earlier, this study builds its own 

conceptual model with the base of the TAM and extends it with factors influencing the 

adoption of Self-Service Technology pretested in prior studies.  

 

4. Conceptual Framework 

Building on existing literature, TAM (Davis 1985) has been chosen to serve as a base for 

the conceptual framework of this study. The model has been popular in prior studies 

(Pikkarainen et al 2004; Yoon 2016; Ashraf et al 2014) and proven to be useful in the 
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context of end-users and their adoption of technology. Further, as mHealth apps are a 

form of Self-Service Technology (Castro et al 2010), factors tested in prior studies within 

this field (Meuter et al 2000; Zeithaml 2000; Venkatesh 2000; Castro et al 2010; Åkesson 

et al 2014; Dabholkar 1996; Featherman & Hajli 2016) were reasonable to be included in 

the conceptual framework for this study. Based on secondary research in the field of SST 

(Meuter et al 2000; Zeithaml 2000; Venkatesh 2000; Castro et al 2010; Åkesson et al 

2014; Dabholkar 1996; Featherman & Hajli 2016), Table 2 presents the factors that were 

included in the preliminary conceptual framework.  

 

Table 2: Factors originated from SST 

Factor Originated from  

Perceived Usefulness Perceived Usefulness (TAM: Davis 1985) 

Perceived Ease of use Perceived Ease of Use (TAM: Davis 1985); 

Ease of use (Castro et al 2010; Åkesson et al 2014; 

Venkatesh 2000); 

Poor Design (Meuter et al 2000); 

Cost Cost reduction (Castro et al 2010); 

Save money (Meuter et al 2000)  

Time Time (Dabholkar 1996); 

Save time (Meuter et al 2000); 

Accessibility (faster access) (Castro et al 2010)  

Flexibility (Åkesson et al 2014); 

Exactly what customers wants (Meuter et al 2000); 

More convenience (Castro et al 2010); 

Reliability Technology failure (Meuter et al 2000); 

Accuracy (Zeithaml 2000); 

Reliability (Zeithaml 2000) 

Self-Involvement Self-control (Åkesson et al 2014); 

Customer driven failure (Meuter et al 2000) 

Feelings about using technology (Dabholkar 1996); 

Uncomfortable with technology (Meuter et al 2003) 

Complexity Complexity (Dabholkar 1996) 

Security / Privacy Featherman & Hajli (2016) 

 

As described later on, a preliminary survey was conducted amongst a small group of 

people currently living in Karlstad, Sweden prior to the study. The results of the 

preliminary survey provided an initial narrowing to five most important factors amongst 

the original eight factors. The following factors were found to be the most important ones 

for the participants: Perceived Usefulness, Perceived Ease of Use, Cost, Time, Reliability 

and Security/Privacy. Due to the outcome of the preliminary study the factors Self-

Involvement and Complexity were eliminated because they were irrelevant. Based on 
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feedback from the preliminary survey’s participants, Reliability and Security / Privacy 

were combined into one factor Trust. The remaining factors are discussed in more depth 

in the next steps in order to develop the hypotheses. 

 

Time 

Waiting times are known to have a negative impact on customer satisfaction with a 

product or service (Kumar et al 1997). SSTs have been implemented into the service 

delivery process in order to reduce waiting times. Decreased waiting time improves the 

service quality and customer satisfaction (Kokkinou & Cranage 2013). Customers have 

more power in the decision making about how and when they receive a service (Kokkinou 

& Cranage 2013). Kokkinou & Cranage (2013) examine at which point of the service 

delivery process and under which conditions SST can reduce waiting times and improve 

the quality of the service. The number of resources available, the amount of customers 

who would like to receive the service, the speed of the self-service kiosk as well as the 

failure rate had an impact on the waiting times (Kokkinou & Cranage 2013). Due to a 

shortage of service employees and a high demand for a service it can often not be provided 

in an acceptable time frame (Kokkinou & Cranage 2013). As aforementioned, in the field 

of healthcare service in Sweden, long waiting times, resulting from a shortage in 

healthcare professionals, are one of the biggest problems in the Swedish healthcare 

system (Anell et al 2012). With help of mHealth apps diseases can be recognized in an 

early stage and be shared directly with a healthcare professional (Luxton et al 2011). All 

this communication takes place via a mHealth app which reduces the time needed at a 

doctor’s appointment (West et al 2012). By implementing SSTs, in form of mHealth apps, 

the waiting times can be decreased.  

H1: The reduction of waiting time has a positive effect on the usage intention of mHealth 

apps. 

  

Cost 

Meuter et al (2000) are looking at sources of satisfaction and dissatisfaction when using 

SST. One factor that has a positive influence on the customer satisfaction with SST is the 

cost-saving aspect when using SST (Meuter et al 2000). Customers can do parts of the 

service themselves instead of paying for service employees (Castro et al 2010). In the 

preliminary study the respondents emphasized the importance of costs when using 

mHealth apps. The participants were only willing to pay a certain amount for a service 

provided by a mHealth app.  

H2: Low costs have a positive effect on the usage intention of mHealth apps. 

 

Trust  

Consumers are concerned about purchasing products and services via the internet with 

regard to the security and privacy of their data (Pikkarainen et al 2004). Patients’ privacy 

and security of their data are of high importance when using apps for health related issues. 
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Common threats are the loss of the smartphone or access from unauthorized people 

(Luxton et al 2011). A lot of apps collect user data such as contact details, gender or 

location and send it back to the software developers. This can lead to that patients are not 

confident when using an app for managing their health (Luxton et al 2011). Featherman 

and Hajli (2016) distinguish between six different dimensions of perceived risk: 

performance risk, financial risk, privacy risk, time risk, psychological risk and social risk. 

Especially the privacy risk is of great importance with regard to health-related e-services 

as many consumers fear the loss of their private and confidential personal data 

(Featherman & Hajli 2016). 

H3: Increased privacy has a positive effect on the usage intention of mHealth apps. 

 

Face-to-face contact with a service provider allows customers to explain their problems 

in more detail compared to using SST. Through the direct interaction between both parties 

it is possible to get the best possible understanding of the problem and the actions needed 

to take care of that problem (Scherer et al 2015). As the same level of interaction is not 

possible when using SST customers might be concerned about the outcome of the service 

production. The reliability and accuracy of the service outcome is of great importance for 

consumers when deciding to use SST (Zeithaml et al. 2000). Due to the big amount of 

mHealth apps available quality control is a significant concern. Yet there is no standard 

for health via smartphone apps which means there might be apps that contain wrong 

information or even provide a wrong diagnosis (Luxton et al 2011). 

H4: Increased reliability has a positive effect on the usage intention of mHealth apps.  

 

Perceived Usefulness and Perceived Ease of Use 

According to the TAM the attitude towards a certain system determines if a customer will 

actually use it or not. The attitude is influenced by two factors: Perceived Usefulness and 

Perceived Ease of Use (Davis 1985). Perceived Usefulness refers to which degree a 

customer thinks that a certain application can help him or her to increase his or her 

performance. Perceived Ease of Use describes the degree to which the user thinks the 

usage of the system is free of effort (Davis et al 1989). Perceived Ease of Use plays an 

important role in the decision making process of using a certain technology (Dabholkar 

1996; Venkatesh 2000). Two main reasons mentioned by Dabholkar (1996) are the 

decrease in effort needed as well as to reduce social risk. Featherman and Hajli (2016) 

describe social risk as the belief of consumers that they will look foolish to others. This 

might be the case when consumers think a technology is too difficult to use (Venkatesh 

2000) and they rather end up not using it at all than asking for help. An application that 

is easier to use than another is more likely to be adopted (Pikkarainen et al 2004). The 

same applies to Perceived Usefulness. An application that seems more useful in 

improving performance is more likely to be adopted than applications that can´t 

contribute to an increase in performance comparatively. 
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H5: Perceived Usefulness has a positive effect on the usage intention of mHealth apps. 

H6: Perceived Ease of Use has a positive effect on the usage intention of mHealth apps. 

 

Based on the preliminary study undertaken prior to the study, three factors were defined 

that will be added to the two factors originated from the TAM model (Davis 1985) as 

presented in Figure 3. 

 

 
Figure 3: Conceptual Model 

 

The relationships between the independent and dependent factors need to be statistically 

analysed. Further the hypothesis need to be tested on their acceptance or rejection. The 

statistical software SPSS is used to run a multiple regression analysis as further described 

in the methodology. The concerning model used in this analysis is 

 𝑌𝑈𝑠𝑎𝑔𝑒 𝐼𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛 = 𝛽0 + (𝛽1 ∗ 𝐻1) + (𝛽2 ∗ 𝐻2) + (𝛽3 ∗ (𝐻3𝐻4)) + (𝛽4 ∗ 𝐻5) + (𝛽5 ∗ 𝐻6)      

 

Although there are two Hypotheses, H3 and H4 were combined to one factor Trust, which 

is why they share the utility factor β3. 
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5. Methodology 

5.1. Preliminary Study 

Before conducting a study, it is appropriate to conduct a pilot test with a smaller sample. 

This helps to detect weaknesses in instrumentation and design of the study (Cooper & 

Schindler 2014). With a group size ranging from 25 to 100 respondents, the research 

instrument chosen for the actual data collection is tested. There are various methods of 

pilot testing, such as pretesting. In this method, colleagues, representative respondents or 

actual respondents are asked to take part in the study to refine the measuring instrument 

(Cooper & Schindler 2014). This means that if the chosen study design is a survey 

distributed by mail, the pre-test of this survey distributed in the same way. Results of the 

pilot test show whether respondents understand the question and the topic of the study 

(Cooper & Schindler 2014). Further, by providing feedback and suggestions, the 

respondents help to provide a first picture of the research situation (Cooper & Schindler 

2014). The sampling method chosen for this pilot study was convenience sampling. The 

participants were chosen based on convenience of the authors. This often includes 

choosing respondents from a pool of neighbours or friends for instance (Cooper & 

Schindler 2014).  Although this method does not ensure precision, it is often used to test 

ideas or gain first overviews of a picture (Cooper & Schindler 2014). Based on this 

convenience sampling, a preliminary questionnaire was sent out to 35 respondents 

conveniently chosen from a pool of friends of the authors.  

 

 

5.2. Data Collection 

There are two research approaches that can be applied when doing research about a 

certain topic: the deductive approach and the inductive approach. When choosing an 

inductive approach, data will be collected in order to develop new theory (Bryman & Bell 

2011). Deductive research on the other hand is the most commonly used theory on 

investigating relationships between research and existing theory (Bryman and Bell 2011). 

When using a deductive approach, hypotheses which are based on already existing 

knowledge are developed. In order to do so, theory needs to be gathered and analysed. 

The research of this paper is based on the theoretical framework of TAM by Davis (1985) 

and results from prior studies in the field of SST. The results of theory gathering enabled 

the elaboration of hypotheses. Concepts of existing theory, which can be seen as building 

blocks to different theories, were chosen to be tested during this study. Based on these 

concepts, a research question and related hypotheses was derived. Indicators or items who 

represent the concepts were defined and later integrated in the primary data collection 

process (Bryman & Bell 2011). Primary data is information collected by direct efforts 

from the researcher. Data can be gathered via different research instruments such as 
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questionnaires, interviews or case studies.  In this research study, primary data was 

collected through online-surveys as described later on. Once primary data was collected, 

it had to be coded as a preparation for the analysis. The coding process is further described 

in chapter 5.6. The analysis of the collected primary data was undertaken with the 

statistical software program SPSS. Results of the analysis needed to be interpreted based 

on one important results which was the general lack of knowledge amongst the 

participants in the field of mHealth apps. This result is further discussed later on in 

Chapter 7.  

 

5.3. Study Design 

For this study a cross-sectional research design has been chosen. In a cross-sectional 

research design data on many different cases is collected. Quantitative data in connection 

with at least two variables is collected at a single point in time. The data is analysed in 

order to find patterns of association (Bryman & Bell 2011). The usage of mHealth apps 

depends on different factors which are tested in this study. The usage intention of mHealth 

apps is therefore the dependent variable, the factors Perceived Ease of Use, Perceived 

Usefulness, Costs, Time and Trust (Privacy and Reliability) are the independent variables.  

The aim of the quantitative research analysis is to find relationship between these 

variables (Bryman & Bell, 2011).  

This study is of quantitative nature which means it emphasises on quantifications in form 

of data collection and data analysis instead of focusing on words which is the case in 

qualitative research (Bryman & Bell 2011). As a high amount of data was thus needed, 

using online self-completion questionnaires was the most cost-saving possibility while 

providing the opportunity to reach a high amount of potential respondents (Bryman & 

Bell 2011). As the aim of the study is to find out factors influencing end-users in the usage 

intention of mHealth apps, closed questions were the better fit compared to a structured 

interview for several reasons (Bryman & Bell 2011). When using self-completion 

questionnaires no interviewer is involved which means the participants cannot ask for any 

assistance or help while filling in the questionnaire (Bryman & Bell 2011). In order to 

increase the receiving of useful data, it was important to create an easy-to-follow design, 

so that participants were not likely to skip questions because of fatigue and 

comprehensive questions were assured (Bryman & Bell 2011). The fact that no 

interviewers are involved leads to a decreased bias effect because the participants cannot 

be influenced when answering. Further, as the results of the study were supposed to 

present factors influencing end users’ intention to use mHealth apps, closed questions 

were needed to provide exact answers. Elaborate answers on the other hand would have 

provided more data than needed without adding value to the data findings. Also, closed 

questions facilitated the process of comparing the received data in the analysing process 

(Bryman & Bell, 2011). 
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Based on these requirements, a self-completion questionnaire was created. It included 

questions about demographics in order to give information about the sample later on as 

well as items for the eight predefined items (SST factors). Prior to the survey, a 

preliminary survey was conducted amongst a small group of people currently living in 

Karlstad, Sweden. The goal of this preliminary test was to verify comprehensibility of 

questions and instructions as well as the used scales. Based on the feedback from the 

preliminary study, instructions were reworded when needed and the three nonsignificant 

factors were excluded from the survey. All questions included were compulsory, which 

increased the completion of each filled in questionnaire. The questionnaire can be found 

in table 10 in Appendix 10.1. 

 

5.4. Sampling  

 
As aforementioned, the shortage of healthcare professionals in Sweden presents a great 

location for this study. By selecting only certain elements in a population, which means 

certain respondents, conclusions about the whole population can be drawn. Reasons for 

this method known as sampling include more accurate results, an availability of the 

respondents or population elements, lower cost and a faster collection of data (Cooper & 

Schindler 2014). Especially in the setting of this research study, time and financial as well 

as human resources were limited. Therefore, sampling was required in order to achieve 

accurate results from a decent amount of people in a short period of time.  

 

Prior studies on smartphone usage in Sweden showed that there was a high technology 

affinity throughout the whole population (Deloitte 2016). However, younger people (18-

34 yrs.) remain one step ahead in terms of willingness to share personal data or 

photographs. Also, they are more willing to download higher amounts of apps compared 

to older participants (45-64 yrs.) (Deloitte 2016). Therefore, this study decided to focus 

on younger people. Based on time and resource limitations, the mid-sized city Karlstad 

in Western Sweden was chosen. The city has approximately 60.000 residents (City 

Population 2017), of which more than 25% are students (Karlstad University 2017). 

Therefore, the city is seen as a young city (Karlstad University 2017). A prerequisite for 

participants to be considered for the study was that they had lived in Karlstad for at least 

six months prior. This time frame was chosen as it is a reasonable time in which healthcare 

services might have been needed.  

 

The sample for this study was chosen based on two sampling methods, the snowball effect 

and the judgement sampling (Cooper & Schindler 2014). The snowball effect was 

achieved by distributing the survey via Social Media which resulted in respondents 

sharing the survey. Further, respondents were chosen based on them meeting the criterion 

of having lived in Karlstad for at least six months. Choosing participants based on criteria 
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like these is called judgement sampling (Cooper & Schindler 2014).  

 

The online survey was published on Karlstad University’s student platform (ItsLearning), 

as well as on Social Media, which made use of the process of gathering further responses 

via the snowball effect (Cooper & Schindler 2014). Additionally, the survey was 

distributed via the internal mailing system of Karlstad University. All three channels 

provide a rather young audience and were therefore suitable with regard to the target 

group of this study. As aforementioned, a high amount of answers is required for 

quantitative studies (Bryman & Bell 2011). However, based on the time and resource 

limitations of this study frame, a minimum of 100 returned questionnaires was expected 

in order to declare the received data as reliable. The survey was filled in by 132 

respondents (N=132). Based on the prerequisites, 30 surveys had to be excluded from the 

study, which resulted in a sample of 102 participants (n=102).  

 

5.5. Measurement 

The online survey was analysed based on scales used in prior studies. Each concept 

consisted of various items representing the different questions in the survey. If not further 

mentioned, the items were measured on a 5-point Likert scale ranging from Completely 

disagree (1) to Completely agree (5). This Likert scale was chosen as it is recommended 

in theory (Bryman & Bell 2011). The factor Time was presented in four items, all 

measured on a 5-point Likert scale. Cost was presented in three items, of which one was 

measured on a 5-point Likert scale while the other two were measured on a 5-item scale 

indicating different price ranges. Trust was presented in four items and one control item, 

of which all of them were measured on a 5-point Likert scale. As described earlier, the 

factor Trust included both aspects of reliability and privacy. Four items including the 

control question related to reliability, while one item related to privacy. Perceived 

Usefulness was presented via four items, all measured on a 5-point Likert scale. Perceived 

Ease of Use was presented via two items, of which one was measured on a 5-point Likert 

scale. The second item under Perceived Ease of Use was irrelevant for the main research 

goal of this study but gave further information within the factor of Time. Therefore, only 

the first item measured on a 5-point Likert scale was used in the analysis of the concept 

Perceived Ease of Use. An overview of the measurement scales used in the study can be 

seen in Table 10 in the Appendices.  

 

5.6. Coding 

In order to analyse all concepts properly, some of the items needed to be converted or 

formed. An overview of all transformations can be found in Table 3. 
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The second item of the concept Time was excluded from the data analysis because it was 

misleading and therefore did not generate valid data. The fourth item of the concept Time 

was reversely coded so that a high score showed that respondents were not willing to 

accept long waiting times in the Swedish healthcare sector. The second and third item of 

the concept Cost were converted to be on a 1-5 point scale as well, as the intention was 

not to find out how much money exactly respondents were ready to pay for a download / 

healthcare service via an app, but to what degree costs in general play a role. The first 

item of the concept Trust served as a control item so that it was not recoded but excluded 

from the study’s analysis. Further, the fifth item of Trust was positively coded so that a 

high score would show a high sense of reliability towards mHealth apps. The first item 

of the concept Perceived Ease of Use was not coded but excluded from the study’s 

analysis as it did not give valuable information about the relevance of the factor. 

Afterwards, all items were summarized in newly computed variables, one per item.  

 

Further, the 5-point Likert scale which was defined to range from (1) Completely disagree 

to (5) Completely agree was coded so that interpretation of the results was enabled 

(Bryman & Bell 2011). The coding of each value of the scale is shown in table 4.  

 

Table 4: Coding of 5-point Likert scale 

(1)  (2) (3) (4) (5) 

Completely 

disagree 

Disagree to 

some extent  

Neutral  Agree to some 

extent 

Completely 

agree 

 

Also, based on the Hypotheses formulated in chapter 4, the different factors were 

Table 3: Transformation of Variables 

Variable Item Recoding  

Time I don't mind the waiting hours in 

return to see a doctor. 

 

Reversed Coding 

Cost What is the maximum you would 

be willing to pay to download a 

mHealth app? 

Conversion into 1-5 scale 

How much would you pay for the 

healthcare service provided by 

mHealth apps? 

Conversion into 1-5 scale 

Trust The chance that the assessment of a 

mHealth app is wrong is higher 

than that the assessment of a 

healthcare staff is wrong. 

Reversed Coding 
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categorized in several variables Vx as shown in table 5.  

 

Table 5: Factors categorized in Variables 

Factor  Related Hypothesis Hx Variable Vx 

Time H1 V1 

Cost H2 V2 

Trust (Security + Reliability) H3 + H4 V3 

Perceived Usefulness H5 V4 

Perceived Ease of Use H6 V5 

 

 

5.7. Evaluation of Measurement Models 

For reflective measures, validity and reliability of the research measures must be ensured. 

Validity measures to what degree the items represent reality and actually measure the 

concept (Bryman & Bell 2011). For a model, validity cannot be proven but only supported 

(Weiber & Mühlhaus 2014). It is categorized into internal and external validity (Cooper 

& Schindler 2014). Internal validity measures to what extent the research instrument, that 

is in this case the survey and the included items measures what the authors claim it to do. 

The research instrument needs to lead to adequate answers to the main question of the 

study. In this study, the survey was based on predefined factors defined as relevant 

dimensions which were derived from prior studies in the field of SST. Further, a 

preliminary study with a panel of thirty-five people was undertaken based on which 

feedback the final survey was adjusted. According to theory, this ensures internal validity 

(Cooper & Schindler 2014). External validity tests whether the study’s results could be 

generalized across times, settings and persons (Cooper & Schindler 2014). It is assumed 

that this study’s results could be generalized across times and applied to other groups.  

 

Reliability implies that when performing the measurement with the same scientific test 

multiple times, the same results will be generated. To ensure reliability of the data, all 

items (questions) of a concept (factor) need to be tested on its consistency. Performing 

the study repeatedly would be one way to test whether the results of this study are stable. 

However results could be misleading as respondent’s answers could be influenced by 

knowledge obtained in the meantime of personal experience for instance and therefore 

vary (Bryman & Bell, 2011). Instead, internal consistency reliability can be ensured by 

testing whether several items which belong to one concept result in similar scores (Cooper 

& Schindler 2014). A common method to ensure internal consistency reliability is 

calculating the score of Cronbach’s alpha (Bryman and Bell 2011). It shows whether there 

is a consistency of items. In order to calculate the Cronbach’s alpha score, the amount of 

items per concept are split in half and the correlations between the resulting scores is 
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calculated. The resulting score is the Cronbach’s alpha score, calculated by the statistical 

software program SPSS. Results of a Cronbach’s alpha score of >0.70 are considered as 

reliable (Bryman & Bell, 2011). The results of the data collection of this study however 

provides insufficient Cronbach’s alpha scores as it can be seen in Table 6. As it can be 

seen, only the concept Perceived Usefulness resulted in a sufficient Cronbach’s alpha 

score and therefore ensures internal reliability.  

 

Table 6: Cronbach's alpha scores 

Concept (Variable Vx) Cronbach’s alpha score 

Time (V1) -0,425 

Cost (V2) 0,462 

Trust (V3) 0,074 

Perceived Usefulness (V4) 0,839 

Perceived Ease of Use  (V5) (single item) 

 

The low and even negative Cronbach’s alpha scores shows that the measures of the items 

do not match the study’s theory or in terms of the data results, which indicates that 

respondents interpreted the items different to the study’s expected results.   

 

6. Numerical Data 

6.1. Survey Results 

A total of 102 completed surveys were analysed in this study. Amongst these respondents, 

64.7% were female and 35.3% were male. The age group that generated most responses 

was the age group between 24 and 29 (53.9%), followed by the age group 18-23 (29.4%). 

The majority of respondents was currently living in Karlstad (76.5%). However, as 

defined in the prerequisites, all of the respondents had been living in Karlstad for at least 

six months prior. The main nationality of the respondents was Sweden (67.6%), followed 

by Germany (13.7%) and others (18.9%). 68.6% of the respondents were students with 

the main study programs Engineering, Photography and Teaching, while 30.4% were 

employed. The concentration of the sample concerning age, occupation and residence 

derives from the questionnaire’s distribution channels. An overview of the demographic 

results of the study can be found in Table 10: Demographics in Appendix 10.2.  

 

In terms of mHealth app usage, 91.2% of the respondents had never used mHealth apps 

before. Only 8.8% had applied mHealth apps earlier. 65.7% are searching often or always 

for healthcare information in the internet. 92.2% use search engines like Google, 47.1% 

also call the healthcare advice hotline 1177 or use healthcare forums (38.2%). Only a very 

small percentage uses mobile smartphone apps (5.9%). Table 7 shows an overview of the 
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study’s results regarding mHealth usage and the usage of the internet for finding health 

related information.  

 

Table 7: mHealth usage 

n=102 

Variable Frequency Percentage 

Prior mHealth usage    

Yes 9 8.8% 

No 93 91.2% 

Searching for healthcare information in the internet   

Never (5-point Likert scale =1) 1 1.0% 

(5-point Likert scale =2) 17 16.7% 

(5-point Likert scale =3) 17 16.7% 

(5-point Likert scale =4) 38 37.3% 

Always (5-point Likert scale =5) 29 28.4% 

Which tool do you use to search for healthcare 

information (multiple answers are possible) 

  

Search Engines (e.g. Google) 94 92.2% 

Healthcare advice hotline 1177 48 47.1% 

Smartphone Apps 6 5.9% 

Health forums (e.g. netdoktor.se)  39 38.2% 

 

Overall, 62.7% completely agreed with the statement that they thought using apps in 

general was easy and another 26.5% agreed to some extent. Also, 57.8% completely 

agreed or agreed to some extent that they would consider alternatives to a doctor’s 

appointment in return to save time. Moreover, the majority (60.8%) of respondents 

completely agreed or agreed to some extent that they would be saving time if they were 

able to handle health related issues via mHealth apps. Although 91.2% of the respondents 

never used a mHealth app before, 44.1% said they would consider to use a mHealth app 

often and 16.7% said they would consider using them always if they knew more about 

them. Further, 58.8% agreed either completely or to some extent that they thought it 

would be useful to store and analyse their health data via an app. Even more, 56.9% 

agreed completely or to some extent that they thought using mHealth apps would help 

them to keep track of their regular medication. Almost half of the respondents (49%) said 

they believed the use of mHealth app increases the effectiveness of using health services, 

while 28.4% were rather neutral and 22.5% disagreed with this statement completely or 

to some extent. Also, 47.1% completely agreed and another 22.5% agreed to some extent 

with the statement that they would go to a doctor if a mHealth app advised them to. 

However on the other hand, more than half of the respondents (54.9%) completely agreed 

or agreed to some extent that they thought the chance that the assessment of a mHealth 

app was wrong was higher than that the assessment of a healthcare staff was wrong. The 
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majority of respondents (82.4%) completely agreed with the statement that it was 

important for them to receive reliable information regarding their health, another 13.7% 

agreed to some extent. There was no clear overall opinion on the statement that 

respondents feared for their data protection when using mHealth apps. 42.4% disagreed 

completely or to some extent while 42.2% completely agreed or agreed to some extent. 

An extended version of the frequency results can be found in 10.3Table 11: Frequencies 

in Appendix 10.3. 

6.2. Data Analysis 

In order to analyse the relationships between each independent variable with the 

dependent one, the correlation needs to be tested. Measures of correlation are called 

correlation coefficients, of which one of the most common used ones is the Pearson’s 

correlation coefficient (Robson & McCartan 2016). With help of Pearson’s r relationships 

between different variables can be examined (Bryman & Bell 2011). This means by 

evaluating the Pearson’s r value of each of the five factors in relation to the Usage 

Intention, the existence of correlations between each factor and usage intention can be 

analysed. 

 

The method of the Pearson’s r value generates the correlation coefficient r. The 

correlation coefficient r is displayed in a range from 0 to 1. According to theory, the closer 

the correlation coefficient r is to 1, the stronger is the correlation between the dependent 

variable and this independent one. A strong relationship implies that an increase of one 

variable means an increase of the other one too (Bryman & Bell 2011). As it can be seen 

in Table 8, the factors Time, Cost and Trust have negative Pearson’s r values. Based on 

this score, only Perceived Usefulness has a rather strong correlation with Usage Intention, 

while Perceived Ease of Use has a weak relation. Thus, the higher the perceived 

usefulness amongst end-users is, the higher is also the usage intention of mHealth apps. 

An increasing perception of ease of use will also mean an increased usage intention of 

mHealth apps. Further, the results in Table 8 mean that the factors Time, Cost and Trust 

even have a negative relationship to the Usage Intention. This is a very surprising result, 

especially when thinking about the interpretation. It would mean that, contrary to the 

example given above, if the savings in Time increases, the Usage Intention decreases. 

The same can be said about the factors Cost and Trust.  

 

Table 8: Summary correlations 

Variable Vx Correlation 

coefficient r  

Significance level p R² 

V1 = Time -0,31 0,001 0,097 

V2 = Cost -0,22 0,640 0,050 

V3 = Trust -0,10 0,475 0,010 
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V4 = Perceived 

Usefulness 

0,73 0,000 0,529 

V5 = Perceived Ease 

of Use 

0,21 0,031 0,046 

 

While the Pearson’s r gives insight about the existence of correlations between the 

independent and the dependent variable, it does not provide understanding on the strength 

of the correlation (Robson & McCartan 2016). In order to evaluate the importance of each 

correlation, the square of the correlation coefficient (r²) needs to be assessed (Robson & 

McCartan 2016). As the model of this study has multiple variables, multiple regression 

analysis needs to be run. The multiple regression analysis provides the square of the 

correlation coefficient or coefficient of determination (R²). It shows to what degree the 

variance of the dependent variable y is caused by another variable. In other words, it 

shows the strength of the relationship of an independent variable, so each factor, with the 

dependent one, the usage intention.  

 

The coefficient of determination value R² can vary between 0 and 1, while the explanatory 

power is stronger the closer the value is to 1 (Bryman & Bell 2011). Looking at the results 

of this study, the R² values for each single factor in relation to usage intention are 

generally low. As it can be seen in table 8, the independent variable Perceived Usefulness 

(R² = 0,529) causes most of the variance of Usage Intention, followed by Time (R² = 

0,097). This means that Perceived Usefulness explains approximately 53% of the 

dependent variable, while Time explains 10% of it. In regards to the factors, this means 

that Perceived Usefulness seems to have the strongest relationship or highest influence 

on Usage Intention of mHealth apps, followed by Time. According to this statistical 

outcome, the other factors Cost, Trust and Perceived Ease of Use have a weak correlation 

with Usage Intention. This means they are less or not important in influencing the Usage 

Intention amongst the participants (Bryman & Bell 2011).  

 

The Pearson’s r method gives further information on the significance of each factor, 

which describes if or to what degree the chosen sample represents the population. To 

evaluate the significance of a factor, the significance level value p needs to be compared 

to the general significance level. In this study, the general significance level is set to be 

95% (p=0.05), as commonly used and recommended in literature (Mendenhall & Sincich 

2012). If the significance level of the factor is < 0.05, the factor is considered as 

significant, which means the factor has a significant influence on the dependent variable 

Usage Intention. The statistical significance is assessed by formulating and testing Null 

Hypotheses. Each Null Hypothesis states that there is no relationship between the specific 

factor and Usage Intention. In other words, if a significance level p is higher than 0.05, 

changes in this specific factor do not automatically lead to changes in the dependent 

variable Usage Intention (Robson & McCartan 2016). This means that in order to prove 
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a significance of the factor in influencing the dependent variable, the following 

requirement needs to be met: generated p-value < 0.05 (Mendenhall & Sincich 2012). 

The outcome of the statistical significance testing can be found in the Table 12 in 

Appendix 10.4.  

 

Based on the outcome of the Null Hypothesis testing (see Appendix 10.4.), three Null 

Hypotheses were accepted (H02, H03, H04) and three were rejected (H01, H05, H06). This 

means that since the Null Hypothesis (H0x = There is no relationship between factor X 

and Usage Intention) was accepted, the factors Cost (V2) and Trust (V3) are declared as 

nonsignificant in relation to Usage Intention. In other words, changes in Cost or Trust 

will not lead to changes in the Usage Intention of mHealth apps. Those Null Hypotheses 

rejected (H01, H05, H06) however mean that there is a relationship between each factor and 

the Usage Intention. To be specific, the factors Perceived Usefulness (V4) and Perceived 

Ease of Use (V5) are presentative of the population and related to Usage Intention which 

means changes in these factors are associated with changes in the Usage Intention. 

Further, the factor Time (V1) shows significance as the chosen sample represents the 

population. The independent variable Perceived Ease of Use has the highest p-value 

amongst the three variables correlated with Usage Intention. This means it is the least 

significant of the three.  

 

The results of this analysis mean that when adapting the conceptual model presented in 

chapter 4 (Conceptual Framework), the variables V2 and V3 should be removed because 

changes in these factors are not connected to changes in Usage Intention. Additionally to 

the factors Cost and Trust, the factor Perceived Ease of Use (V5) was removed as it was 

no longer significant in the overall model. The outcome of the SPSS analysis can be found 

in Appendix 10.5. This leads to a reduced model including only the factors Time (V1) and 

Perceived Usefulness (V6). In order to assess the explanatory power of the model, the R² 

value needs to be evaluated again. In the case of multiple independent variables, it is more 

accurate to look at the Adjusted R² value (R²AdjX), as R² will increase with an increased 

amount of independent variables regardless their explanatory power (Bryman & Bell 

2011). As seen Appendix 10.5, the Adjusted R² value improved from a value of R²Adj1 = 

0,565 to R²Adj2= 0,575 after excluding the factors Cost, Trust and Perceived Ease of Use. 

This means the explanatory power of the model became stronger after excluding 

nonsignificant factors. As the R²Adj2 = 0,575 is a satisfactory value, the reduced model is 

accepted for this study. Thus, the final model explaining Usage Intention is 

𝑌𝑈𝑠𝑎𝑔𝑒 𝐼𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛 = 2,009 − (1,108 ∗ 𝐻1) + (0,190 ∗ 𝐻5)  
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7. Discussion 

One important finding of this study was that 91.2% of the respondents had never used a 

mHealth app before which shows a lack of experience and knowledge about mHealth 

apps. The other findings of this research need to be analysed based on this important 

finding. 

The fact that three of four factors resulted in a Cronbach’s alpha score below 0.70 and 

were therefore declared unreliable, reflects this survey result. The concept Perceived Ease 

of Use is left out in this case as it only has one item which means no Cronbach’s alpha 

score could be calculated. The factor Perceived Usefulness is the only one with a 

Cronbach’s alpha score higher than 0.70. With regard to the small amount of people who 

had used a mHealth app before this result was expected. It is concluded that a high 

percentage of the respondents could not relate to the questions and therewith the items as 

they had never used a mHealth app before. The lack of reliability between the items can 

also be seen when looking at the control questions which have been used to test the 

reliability of the answers given by the respondents. Within the concept Trust, the scores 

generated from an original item are not always reverse to its opponent control item which 

means the respondents gave a different answer at the same question formulated in a 

different way. Already in the preliminary questionnaire the authors received the feedback 

from most of the participants that it was difficult to respond to all the questions as the 

participants had never used a mHealth app before. The preliminary study gave a first 

impression about the lack of knowledge of the participants. However, as preliminary 

answers could not be treated as reliable, this new finding needed to be confirmed by the 

final survey. The lack of experience and the therewith connected lack of knowledge seem 

like a key factor to explain the missing internal reliability. The lack of knowledge about 

mHealth apps has probably led to guessed answers which are highly unlikely to match 

the expected answers derived from the theory and are therefore unlikely to result in 

internal reliability.   

By looking at the results of the whole model it can be seen that the factors Time and 

Perceived Usefulness with a p-value < 0.05 had a statistically significant effect on the 

intention of using mHealth apps. The factors Cost, Trust and Perceived Ease of Use were 

statistically nonsignificant as they had a p-value > 0.05. Even though the result of the 

factor Cost is nonsignificant, with a mean of 3.77 it can be seen that the respondents were 

only willing to pay a limited amount of money for downloading or using a mHealth app. 

Due to the aforementioned lack of experience and knowledge about mHealth apps the 

respondents are not willing to pay for an unknown service and outcome. To put a mHealth 

app on the same level as a doctor’s appointment for example might be difficult when 

participants have never used a mHealth app before. It is not clear how to receive a 

diagnosis via a smartphone application which means the value received during the process 
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is unclear. Despite the type of app it can be assumed that end-users are not willing to pay 

money for something they don´t know how it will perform. 
 

The factors Trust and Perceived Ease of Use have no statistically significant effect on 

the usage intention of mHealth apps either. Consumers are concerned about their privacy 

and security when purchasing products and services on the internet (Pikkarainen et al 

2004) which could be supported and extended by the field of mHealth apps by this study’s 

result of 42.2% saying they feared for their data protection when using mHealth apps. 

However, as another 42.4% disagreed completely or to some extent, no overall opinion 

could be concluded. Therefore, prior findings from different fields such as purchasing 

products in the internet (Pikkarainen et al 2004) cannot be put on the same level as the 

usage intention of mHealth apps. Contrary to prior findings (Luxton et al 2011; 

Featherman & Hajli 2016), the threat of losing the smartphone, unauthorized people 

gaining access to the data (Luxton et al 2011) or the fear of losing private and confidential 

personal data (Featherman & Hajli 2016) were not an issue the respondents were 

concerned about. The same applies to the reliability of the outcome of a mHealth app. 

Almost all of the respondents (96.1%) completely agreed or agreed to some extent that it 

was important to receive reliable information regarding their health. Although 52.5% 

think the chance is higher that the assessment of a mHealth app is wrong than the one of 

a doctor. 69.6% of the respondents would consider to visit a doctor if a mHealth app 

advised them to. This result contradicts prior findings (Luxton et al 2011), which stated 

that people feared that mHealth apps provide wrong diagnosis or contain wrong 

information (Luxton et al 2011).  

 

A possible explanation for Perceived Ease of Use and Trust not affecting the usage 

intention of mHealth apps is the technology affinity throughout the whole population. A 

high percentage of the Swedish population, regardless which age group, uses the internet 

daily (Statista 2016a). 99% of internet users between the age of 16 and 34 own a 

smartphone. 91.1% of the survey’s participants were between the age of 18 and 34 which 

means the great majority all of the respondents own and use a smartphone daily. By 

looking at the aforementioned study published by Deloitte (2016) it can be seen that 

younger people are willing to share personal data or photographs (Deloitte 2016) via 

social media for example and don’t fear the loss of personal data and their privacy. The 

same applies to health-related issues as well and end-users don´t seem to make any 

difference.  Furthermore, according to the study’s results, 62.7% of all respondents 

completely agreed and another 26.5% agreed to some extent on the statement of finding 

apps easy to use in general. With a mean of 4.47 on the 5-point Likert scale, this shows 

that the respondents are familiar with the use of apps in general. This is in line with the 

aforementioned study published by Deloitte (2016) which shows that a high percentage 

of the respondents had a maximum of 30 apps on their smartphone and reached for their 

smartphone fifteen minutes before going to sleep and fifteen minutes after waking up. 

The daily usage of the internet as well as the high amount of people using smartphones 
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and apps shows that the usage of this technology is part of people’s daily lives. The fear 

for privacy and loss of private data is less of an obstacle as apps are omnipresent in various 

situations and matters. The same applies to the perceived reliability of the outcome of the 

service. The participants would go to see a health professional if a mHealth app advised 

them to. They trust in the performance and outcome of an mHealth app as they trust apps 

in other fields, such as money transfer (Pikkarainen et al 2004) as well. Again, this is in 

line with the study published by Deloitte (2016) which shows that the majority of the 

participants used the smartphone for transferring money without fearing the loss of data. 

As smartphone apps are an established feature in Swedes daily lives, they are used to 

apply apps regularly and do not consider the download or usage of the apps as any 

problem. They know how to download an app, how they work and how to overcome 

possible problems when downloading or using them, regardless the kind of app and 

reason they are using them for. Moreover on the other hand, as applications are such a 

popular feature, they see the ease of use of them as a given and do not consider ease of 

use as an important factor that needs to be assured anymore. In general the participants 

did not seem to put mHealth apps and the usage of them in another category as any other 

app they are using in their daily lives.   

 
 

While the factors Cost, Trust and Perceived Ease of Use do not play a significant role in 

the usage intention of mHealth apps, Time and Perceived Usefulness are the two factors 

that were of significance for the respondents when using a mHealth app. The majority of 

the respondents think that it would be useful to store and manage health information via 

an app (58.8%) and that mHealth apps could help to keep track of their medical data 

(56.9%). This shows that Swedes are open for the idea of mHealth apps and do not only 

consider Perceived Usefulness as important, but also already see mHealth apps as useful, 

at least in theory. Moreover, especially long waiting times for receiving a treatment or a 

diagnosis as well as for the access to a health professional are major problems in the 

Swedish heath care system (Anell et al 2012). Additionally the shortage of health 

professionals in the future (Statistics Sweden 2015) will contribute to long waiting times 

and might even extend them. These issues can be closely related to Swedes being 

interested in shortening waiting times if they have the possibility to do so. The usage of 

mHealth apps can contribute to shorten the waiting times and make access to a health 

professional much easier which is appreciated by the Swedish population. 49% of the 

respondents already see this potential by saying they believe using mHealth apps would 

increase the effectiveness of using health services. Further, the majority of respondents 

(57.8%) would consider alternatives to a doctor’s appointment in return to saving time. 

Moreover, the majority (60.8%) is convinced they would be saving time when using 

mHealth apps. Perceived Usefulness and Time might be related to each other as the 

respondents see it as useful in saving time when receiving health services.  
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Factors that influence Swedes in their intention to use mHealth apps are Time, that is 

whether using apps will save them time, and Perceived Usefulness, that is whether the 

app seems to add value for them. Due to the high technology affinity of Swedes, 

Perceived Ease of Use for an app and Trust have no influence on the intention to use 

mHealth apps. Perceived Ease of Use is taken for granted by the Swedish population and 

data privacy and protection as well as a reliable outcome is no concern anymore. The 

factor Cost is difficult to analyse as respondents were lacking knowledge in order to 

accurately evaluate costs in relation to mHealth apps.  

 

In general, it seems like Swedes put mHealth apps on the same level as any other app they 

are using in their daily life. They trust mHealth apps the way they trust money transfer 

apps and fear the loss of private health data as little as they fear the loss of other private 

data by publishing photographs on social media for example. Perceived Ease of Use is 

not significant as apps are part of peoples’ daily lives and the usage and download of apps 

are not seen as any obstacle, despite the type of app. As aforementioned, 91.2% of the 

participants had never used a mHealth app before. Especially compared to prior studies 

in USA (Krebs & Duncan 2015) which stated that more than half of the respondents had 

used a mHealth app before, this shows that the market for mHealth apps in Sweden is at 

an early stage of development. It has not been explored enough, neither by end-users nor 

the academic world which explains the lack and even decreasing download numbers of 

mHealth apps. People are not aware of the apps, how they work and what value they can 

contribute with regard to health related issues. 

 

 

8. Conclusion 

While the amount of mHealth apps available and the numbers of mHealth app publishers 

has increased between 2015 and 2016 the actual download numbers for mHealth apps 

decreased significantly (Skardziute n.d.). For marketers and app providers it is important 

to know factors that influence end-users in their usage intention of mHealth apps. This 

study examined factors that influence end-users in their usage intention of mHealth apps. 

TAM by Davis (1985) was used as a base and has been extended by the factors Time, 

Cost and Trust. Based on literature review the hypotheses were conducted and the authors 

expected all factors to have a positive effect on the usage intention of mHealth apps. 

While the factors Cost, Trust and Perceived Ease of Use were non-significant, the factors 

Time and Perceived Usefulness had a positive effect on the intention to use mHealth 

apps. This is in line with prior studies who state that healthcare apps can provide mobile 

and flexible healthcare services (Luxton et al 2011). Further, an increased use of 

smartphones and apps in the healthcare sector provides patients with tools that can collect 

data later to be shared with a physician (ibid.). This will save time for both parties, as 

there is no healthcare professional needed in the data collection and monitoring process 
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(West et al 2012). Another possibility of time saving and an advantage of mobile 

healthcare apps is the chance to create two-way video conferences between the physician 

and the patient (ibid.)  

 

With regard to the results of the survey the initial model with five factors had been 

reduced to a model including the two factors Time and Perceived Usefulness. The reduced 

model has an explanatory power of 76% with an adjusted R² value of 0.584 which justifies 

the usage of the model.  

 

One key finding of this study however was that 91.2% of the participants had never used 

a mHealth app before. This presents a pioneering and highly crucial aspect which sets a 

new direction for further research within the field of mHealth. There is an immense lack 

of knowledge and awareness about mHealth apps. The authors contributed to the literature 

not only with factors that influence end-users in their intention to use mHealth apps, but 

also with the finding that the mHealth app market is at its early stage for end-users. The 

results of this study show that respondents do not differ between various kinds of apps. 

This provides a great advantage for the business world as factors as development and 

design can be generalized. Further, respondents said they were willing to use mHealth 

apps in the future if they had more information about them. Thus, the authors agree with 

prior studies (Kane 2014; Gücin & Berk 2015) on the potential and the future growth of 

the market of mHealth apps if people become aware of the existence and the advantages 

of mHealth apps. A successful introduction and adoption of mHealth apps amongst the 

Swedish end-users represents one possible solution for the shortage in healthcare 

professionals. Once end-users realize that by using mHealth apps, the criticized waiting 

times could be reduced, this solution could lead to an overall increase in satisfaction of 

mHealth services. Most importantly, mHealth app developers and marketers need to focus 

on the marketing of mHealth apps in terms of informing end-users about the existence 

and advantages of these apps.  

8.1. Limitations and further research  

The study was undertaken by a majority of young people (18-29 years) and was focused 

on people who had lived in Karlstad, Sweden for at least six months. This shows a 

limitation in the study as only a certain target group, the one of young people who were 

mostly still in education, was represented.  

Moreover, as aforementioned, internal reliability could not be assured due to a lack of 

knowledge and experience of mHealth apps amongst the participants. Although this result 

was not the original intention of the study, it is of high significance for the further 

marketing processes within this field.  Based on the result that young people in Sweden 

are not aware of mHealth apps and their advantages, marketers can adopt their marketing 

campaigns towards a more educational direction.  
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The majority of this study’s participants were young people who had lived in Karlstad, 

Sweden for at least six months. Therefore, further research possibilities are to test whether 

the same factors are important for different age groups. Especially based on the result that 

the factor Perceived Ease of Use seems to be a given feature for this study’s target group 

which they do not even consider as worth mentioning, undertaking the same study with 

an older generation will lead to essential contributions in the field of Health app 

marketing. The results of this study were often related to the technology affinity of the 

Swedish population. Therefore, undertaking the same study in another country of which 

the population is not as technology savvy such as Germany or France would generate 

answers whether the technical affinity really does play such a significant role in the usage 

intention process. Moreover, as aforementioned, an important result of this study was that 

the participants lacked knowledge and experience in the usage of mHealth apps. Based 

on this result, further research possibilities are to analyse how much the factor of 

knowledge actually influences the usage intention of mHealth apps. A detailed study on 

how much people actually know about mHealth apps could be undertaken in a qualitative 

approach. 
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10. Appendices 

10.1. Questionnaire  

Table 9: Questionnaire 

 CD = Completely disagree, CA = Completely agree 

Question / 

Variable 

Name 

Item Scale Tested 

Variable 

D1 

 

Have you used mHealth apps (as 

defined in the introduction) before? 

Yes / No 

Select Demographics 

D2 

 

If yes, could you name a mHealth 

app you use? 

Comment Demographics  

U3 Do you think it would be useful to 

store and analyse your health 

data via an app? 

CD … CA 

5-point Likert 

Usefulness 

 

Tr4 Service provided by doctors is more 

accurate than by mHealth apps. 

CD … CA 

5-point Likert 

Trust 

(Reliability) 

C5 The price I am paying 

for Swedish healthcare 

service is too high. 

CD … CA 

5-point Likert 

Cost 

T6 

 

I would consider 

alternatives to a 

doctor’s appointment 

in return to saving 

time. 

CD … CA 

5-point Likert 

Time 

D7 

 

Are you searching for health 

information in the internet? 

Never…Always 

5-point Likert  

Demographics  

D8 How do you search for health 

information? (multiple answers are 

possible.) 

 Search Engines (e.g. 

Google) 

 Call healthcare advice 

hotline 1177 

 Smartphone Apps 

 Health forums (e.g. 

netdoktor.se) 

 Others: 

Select / 

Comment 

Demographics 

Tr9 It is important to me 

that I receive reliable 

information when it 

comes to my health. 

CD … CA 

5-point Likert 

Trust 

(Reliability)  

T10 

 

I would go to a doctor 

if a mHealth app 

CD … CA 

5-point Likert 

Time 
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advised me to. 

U11 Do you think using 

mHealth apps would 

help you to keep track 

of your regular 

medication? 

CD … CA 

5-point Likert 

Usefulness 

Tr12 I fear for my data protection when 

using mHealth apps. 

CD … CA 

5-point Likert 

Trust (Security 

/ Privacy)  

C13 What is the maximum you would be 

willing to pay to download a 

mHealth app? 

 0 SEK 

 10 SEK 

 50 SEK 

 100 SEK 

 250 SEK 

Select Cost 

C14 How much would you pay for the 

healthcare service provided by 

mHealth apps? 

 0 SEK 

 10 SEK 

 50 SEK 

 100 SEK 

 250 SEK 

Select Cost 

EoU15 How would you overcome possible 

difficulties when using / 

downloading a mHealth 

app? (multiple answers are 

possible.) 

 I would ask for help of 

friends / relatives. 

 I would contact the support 

centre 

 I would probably ending up 

not downloading / using the 

app. 

 I would use a Search Engine 

(e.g. Google). 

 Other 

Select / 

Comment 

Ease of Use 

EoU16 I find it easy to use 

smartphone 

applications (apps) in 

general 

CD … CA 

5-point Likert 

Ease of Use 

U17 

 

Do you think the use of 

mHealth apps increases 

the effectiveness of 

CD … CA 

5-point Likert 

Usefulness 
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using health services? 

Tr18 

 

Service provided by 

mHealth apps are more 

accurate than by 

doctors. 

CD … CA 

5-point Likert 

Trust (Control) 

Tr19 How important is data protection 

for you when using mHealth apps? 

Not important 

at all … Very 

important 

5-point Likert 

Trust (Security 

/ Privacy) 

U20 Overall I personally 

find mHealth apps 

useful to receive health 

services. 

CD … CA 

5-point Likert 

Usefulness 

T21 I would be saving time 

if I could handle health 

related issues with 

mHealth apps. 

CD … CA 

5-point Likert 

Time 

Tr22 The chance that the 

assessment of a 

mHealth app is wrong 

is higher than that the 

assessment of a health 

care staff is wrong. 

CD … CA 

5-point Likert 

Trust 

T23 I don't mind the 

waiting hours in return 

to see a doctor. 

CD … CA 

5-point Likert 

Time 

D24 How old are you? 

 18-23 

 24-29 

 30-34 

 35-40 

 41-46 

 47-52 

 53-60 

 60+ 

Select Demographics 

D25 Are you female or male? 

Female / Male 

Select Demographics 

D26 Where do you live? (Please provide 

city and country) 

Comment Demographics 

D27 Which nationality do you have? Comment Demographics 

D28 Have you lived in Karlstad for at 

least 6 months? 

Yes / No 

Select Demographics 

D29 What is your occupation? 

 Employed (full-time) 

 Unemployed 

Select Demographics 
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 Student 

D30 If you are a student, what are you 

studying? (If you're not a student, 

please enter 'X' 

here). 

Comment Demographics 

UI31 Would you consider using mHealth 

apps if you knew more about them? 

Never … 

Always 5-point 

Likert 

Usage 

Intention 

UI32 If not, why not? Comment (Usage 

Intention) 

 

 

10.2. Demographics  

 
Table 10: Demographics 

n=102 

Variable Frequency Percentage 

Gender   

Female 66 64.7% 

Male 36 35.3% 

Age   

18-23 30 29.4% 

24-29 55 53.9% 

30-34 8 7.8% 

35-40 3 2.9% 

41-46 2 2.0% 

47-52 2 2.0% 

53-60 1 1.0% 

60+ 1 1.0% 

Residence   

Karlstad, Sweden 78 76.5% 

Other places in Sweden 10 9.8% 

Germany 6 5.9% 

France 2 2.0% 

Other places outside of Sweden 5 5% 

Nationality   

Swedish 69 67.6% 

German 14 13.7% 

Dutch 4 3.9% 

Other 15 15% 

Occupation   

Employed (full-time) 31 30.4% 
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Unemployed 1 1.0% 

Students 70 68.6% 

 

10.3. Frequencies 

Table 11: Frequencies 

Variable Name Frequency Percentage 

U3   

CD (5-point Likert scale 

=1) 
9 8,8% 

(5-point Likert scale =2) 13 12,7% 

(5-point Likert scale =3) 20 19,6% 

(5-point Likert scale =4) 35 34,3% 

CA (5-point Likert scale 

=5) 
25 24,5% 

T6   

CD (5-point Likert scale 

=1) 
15 14.7% 

(5-point Likert scale =2) 16 15.7% 

(5-point Likert scale =3) 12 11.8% 

(5-point Likert scale =4) 36 35.3% 

CA (5-point Likert scale 

=5) 
23 22.5% 

Tr9   

CD (5-point Likert scale 

=1) 
2 2% 

(5-point Likert scale =2) 1 1% 

(5-point Likert scale =3) 1 1% 

(5-point Likert scale =4) 14 13.7% 

CA (5-point Likert scale 

=5) 
84 82.4% 

T10   

CD (5-point Likert scale 

=1) 
4 3.9 

(5-point Likert scale =2) 11 10.8 

(5-point Likert scale =3) 16 15.7 

(5-point Likert scale =4) 23 22.5 

CA (5-point Likert scale 

=5) 
48 47.1 

U11   

CD (5-point Likert scale 

=1) 
9 8.8 

(5-point Likert scale =2) 13 12.7 

(5-point Likert scale =3) 22 21.6 

(5-point Likert scale =4) 32 31.4 
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CA (5-point Likert scale 

=5) 
26 25.5 

Tr12   

CD (5-point Likert scale 

=1) 
23 22.5% 

(5-point Likert scale =2) 23 22.5% 

(5-point Likert scale =3) 13 12.7% 

(5-point Likert scale =4) 20 19.6% 

CA (5-point Likert scale 

=5) 
23 22.5% 

EoU16   

CD (5-point Likert 

scale =1) 
2 2 

(5-point Likert 

scale =2) 
1 1 

(5-point Likert 

scale =3) 
8 7.8 

(5-point Likert 

scale =4) 
27 26.5 

CA (5-point Likert 

scale =5) 
64 62.7 

U17   

CD (5-point Likert scale 

=1) 
8 7.8 

(5-point Likert scale =2) 15 14.7 

(5-point Likert scale =3) 29 28.4 

(5-point Likert scale =4) 34 33.3 

CA (5-point Likert scale 

=5) 
16 15.7 

T21   

CD (5-point Likert scale 

=1) 
10 9.8% 

(5-point Likert scale =2) 10 9.8% 

(5-point Likert scale =3) 20 19.6% 

(5-point Likert scale =4) 37 36.3% 

CA (5-point Likert scale 

=5) 
25 24.5% 

Tr22   

CD (5-point Likert scale 

=1) 
8 7.8% 

(5-point Likert scale =2) 9 8.8% 

(5-point Likert scale =3) 29 28.4% 

(5-point Likert scale =4) 36 35.3% 

CA (5-point Likert scale 

=5) 
20 19.6% 

UI31   
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CD (5-point Likert scale 

=1) 
5 4.9% 

(5-point Likert scale =2) 12 11.8% 

(5-point Likert scale =3) 23 22.5% 

(5-point Likert scale =4) 45 44.1% 

CA (5-point Likert scale 

=5) 
17 16.7% 

 

 

10.4. Acceptance / Rejection Null Hypotheses 

 
Table 12: Outcome of the statistical significance testing 

Variable Vx Hx Null Hypothesis Result 

V1 = Time H1 = The reduction 

of waiting time 

has a positive 

effect on the usage 

intention of 

mHealth apps. 

H01= There is no 

relation between 

Time and Usage 

Intention. 

p-value 0,001<0,05 

 H01 rejected  

 

V2 = Cost H2 = Low costs 

have a positive 

effect on the usage 

intention of 

mHealth apps. 

 

H02= There is no 

relation between 

Costs and Usage 

Intention. 

p-value 0,640 >0,05 

 H02 accepted 

V3 = Trust H3 = Increased 

privacy has a 

positive effect on 

the usage intention 

of mHealth apps. 

H03= There is no 

relation between 

Privacy and Usage 

Intention. 

p-value 0,475 > 0,50 

 H03 accepted 

V3 = Trust H4 = Increased 

Reliability has a 

positive effect on 

the Usage 

Intention of 

mHealth apps. 

H04= There is no 

relation between 

Reliability and 

Usage Intention. 

p-value 0,475 > 0,05 

 H04 accepted 

V4 = Perceived 

Usefulness 

H5 = Perceived 

Usefulness has a 

positive effect on 

the Usage 

Intention of 

H05= There is no 

relation between 

Perceived 

Usefulness and 

Usage Intention. 

p-value 0,000 < 0,05 

 H05 rejected 
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mHealth apps. 

V5 = Perceived 

Ease of Use 

H6 = Perceived 

Ease of Use has a 

positive effect on 

the usage intention 

of mHealth apps. 

 

H06 = There is no 

relation between 

Perceived Ease of 

Use and Usage 

Intention.  

p-value 0,031 < 0,05 

 H06 rejected 

 

 

10.5. Outcome SPSS Models 

Table 13: Model Summary with all five factors 

Model R R Square 

Adjusted R 

Square R²Adj1 

Std. Error of 

the Estimate 

1 ,766a ,587 ,565 ,698 

a. Predictors: (Constant), V4, V3, V1, V5, V2 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardiz

ed 

Coefficien

ts 

t Sig. 

95,0% Confidence 

Interval for B 

B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) 1,834 ,755  2,429 ,017 ,335 3,334 

V5 ,031 ,086 ,025 ,359 ,720 -,140 ,202 

V1 -,107 ,031 -,233 -3,519 ,001 -,168 -,047 

V2 ,017 ,030 ,040 ,565 ,573 -,043 ,077 

V3 -,011 ,028 -,027 -,398 ,692 -,068 ,045 

V4 ,192 ,020 ,709 9,621 ,000 ,152 ,231 

a. Dependent Variable: Usage_Intention 

 

 

Table 14: Model Summary with two factors 

 

Model Summary 

Model R R Square 

Adjusted R 

Square R²Adj2 

Std. Error of 

the Estimate 

1 ,764a ,584 ,575 ,690 
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a. Predictors: (Constant), V4, V1 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardi

zed 

Coefficie

nts 

t Sig. 

95,0% Confidence 

Interval for B 

B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) 2,009 ,394  5,094 ,000 1,226 2,791 

V1 -,108 ,030 -,235 -3,605 ,000 -,168 -,049 

V4 
,190 ,018 ,702 

10,76

5 
,000 ,155 ,225 

a. Dependent Variable: Usage_Intention 
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