
 

MEDICAL TREATMENT IN THE DIGITAL AGE 
A CASE STUDY OF MOBILE HEALTHCARE APPLICATIONS IN SHANGHAI 

 

 

 

 

 

 

 

 

 

 
 

 
Roxana Baghi  
 
 
 
 
Supervisor: Kim Normann Andersen  
Hand in Date: 8th June 2015 
Pages: 70 
Tab Count: 145,000 
  

Abstract  
This research paper assesses the adoption of mobile healthcare applications amongst diabetes 
patients in Shanghai through the lens of Rogers’ Diffusion of Innovation theory (2003). The 
study aims to address potential obstacles that prevent the adoption of mobile health applications 
by taking the case of Shanghai and diabetes. This study reviews data collected amongst diabetes 
type 2 patients in Shanghai in 2015 with a concrete analysis for the implications for policy 
makers in implementing policies that can encourage the use and adoption of mobile health 
applications and thus self-management of diseases.  
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1. Introduction  

1.1 Introduction to the Research Paper  
High-speed mobile networks have enabled the advancement of new services that have 

changed the face of healthcare and are continuing to do so in a phenomenal way. The 

availability of Wireless Fidelity (Wi-Fi), General Packer Radio Services (GPRS) and 

3rd Generation Universal Mobile Telecommunications Systems (3G UMTS) have 

spiraled us into a universe of relentless technological developments, enabling 

individuals and organizations to interact and communicate with each other and with a 

world of knowledge (Kamnakos et al. 2008). This has spread into a multitude of 

different areas, not least the healthcare sector, which has been one of the areas most 

affected. Medical healthcare technology in general has experienced a phenomenal 

growth, from how we monitor and treat patients to the way we communicate with our 

doctors and explore information about our bodies and diseases.  

 

A study on the trends on Mobile Health (mHealth) reveals some exciting and 

interesting factors about the way in which our society is changing and moving 

forward, particularly in relation to chronic conditions (Tenderich, 2013). The study 

presented by Tenderich (2013) concludes three potential changes. Firstly, patients will 

be empowered to interact with health care providers allowing them to monitor their 

status and gather detailed data about themselves. Secondly, powerful computer 

programs will allow patients the tools to better manage their conditions and care. And 

thirdly, patients will be more engaged in ensuring that the care that is provided for 

them is both effective and affordable. However, despite the many studies that predict 

that mobile healthcare technology is growing in a phenomenal manner inside the 

hospital, there are still some questions whether patients will actually adopt mobile 

health applications in order to assist their conditions for better self management and 

care.  

 

This study will take Roger Everett’s Adoption of Innovation (2003) and explore the 

issues patients face when they are resistant to adopt mobile health applications, and 

whether the theory can be used as a predictive indicator. By understanding the key 

features in what prevents patients in adopting mobile healthcare apps, policy makers 

can make specific and concrete changes and promotions to encourage patients’ use of 
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technology that can enable them to become more involved in their own care. 

Therefore this explorative study will take a Rogers’ Diffusion of Innovation (DI) 

theory (2003) and use this theory to assess the adoption of mobile health applications 

amongst a technologically savvy society.  

 

1.2 Motivation and Background  
There are more than 97,000 mobile apps available related to health and fitness (Tode, 

2013) and the number is growing at an exponential rate. Furthermore, the modern day 

pressures present an aging society, a growing population and, particularly across 

many developing and emerging economies, a lack of improvement in healthy 

lifestyles including physical exercise and diet (PwC Report, 2010). Add to this that 

despite the growth in technology and medical technology, there is a continued 

increase in expenditure on health care relative to GDP in many countries (Chandra & 

Skinner, 2012). Globally, healthcare policy makers are looking for new and 

innovative methods of encouraging their populations to take control of their own 

health and thus reduce the overall healthcare costs of an economy.  

 

Over the last decade there has been an increase in the way digital healthcare 

technology is used and spread through societies offering significant potential benefits 

(MobileSmith Inc., 2014). Mobile health applications in particular have been seen as 

having a substantial benefit to peoples’ general health (MobileSmith In., 2014). The 

use of mobile healthcare application can have the following potential benefits: 

 

1. Address chronic conditions more effectively  

2. Help avoid non-urgent use of Emergency Rooms 

3. Empower patients to manage their condition  

4. Reduce preventable re-admissions  

5. Improve prescription adherence  

 

Thus, if mobile health applications are adopted fully into societies there are possibly 

large benefits for policy makers and well as individuals (MobileSmith Inc., 2014). 

Even though these benefits have been identified, there are still many doubts about the 

adoption of mobile healthcare technology. The main questions that arise today are, 
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will mobile health applications be adopted and what are the main constraints in its 

adoption (Drost, 2014). The aim of this explorative study will be to assess the 

adoption of mobile health applications amongst a particular group of patients in a 

social setting that is familiar with digital technology. In order to present a clear and 

concise study, Rogers’ Diffusion of Innovation theory (2003) will be used as the 

primary source of investigation. Rogers’ theory of Diffusion of Innovation seeks to 

explain the underlying factors and the rate at which new ideas and technology spread 

through cultures. Therefore, through this we may be able to: (1) make some 

predictions about its adoptions, and (2) make recommendations regarding policy 

changes, including public and private institutional changes to ensure that mobile 

health apps are adopted – if they have the perceived benefit that is believe they have.  

 

This paper will take a social setting that is a prime target for patients to adopt mobile 

health applications. This case study will be that of Shanghai, China. In Chapter 4, I 

evaluate key points that demonstrate the reasoning behind why China is chosen. In 

brief, these points are; 

 

1. China is facing increasing healthcare costs (Xiaohui et al., 2014) 

2. China is facing an epidemic with regards to a constantly growing aging 

population (Xiaohui et al., 2014) 

3. There are significant increases in chronic diseases, cardiovascular diseases and 

thus hospitalization costs due to these diseases across China (Xiaohui et al., 

2014) 

4. These factors have led to a concern for the significant increases in medical 

costs across China (Xiaohui et al., 2014) 

 

In addition to this, China’s population is one of the largest Internet users in the world 

with high expectations regarding the development of mobile health applications. 

These points are explained in more depth and discussed in chapter 4, but they provide 

the basic reasoning that China, like many societies today, has much to gain from a 

population that uses and adopts mobile health applications that can significantly 

reduce their healthcare costs for the reasons given above.  
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Furthermore, in order to narrow down the research and allow for data to be collected 

from a specific region and city, I have selected Shanghai as the city under review. 

Section 4.4 in this paper will describe in more detail the reasoning behind this 

decision. But it is important to note that Shanghai is a prime example of a 

technologically savvy city in China and is therefore is ideal for examination.  

 

Finally, in order assess the adoption of mobile health applications it is ideal to assess 

a group of patients for a uniform analysis for their perceptions and adoption rates. 

Section 4.5 in this paper will outline the key reasoning for selecting diabetes. Section 

4.5 will also highlight the current setting for available diabetes mobile health 

applications, and demonstrate there are many. The main point to be emphasized here, 

in this introduction, is that diabetes can be managed, and that mobile health 

applications can provide, information, dietary and physical guidance, tracking of 

blood glucose health and much more, all of which can help patients take control of 

their condition and thus reduce risks in the many other complications that can follow 

if diabetes is not treated effectively.  

 

1.2.1	  The	  Research	  Question	  	  

The motivation and background that was presented in this section sets the stage for 

the research question that will be analyzed in this paper. Therefore, this paper will 

assess the adoption of mobile health technology amongst diabetes patient in Shanghai, 

using the theory of Rogers (2003) as the primary theory for analysis.  

 

1.3 Mobile Health Apps: In Focus  
MHealth is the practice of medicine and public health that is supported by mobile 

devices (Deloitte Center for Health Solutions, 2012). Smartphones and smart devices 

are unified communications, which integrate ‘telecom and Internet services onto a 

single device because it has combined the portability of cell-phones with the 

computing and networking power of PCs’ (Guo et al., 2004; 1). Mobile applications, 

as defined by the United States Food and Drug Administration (FDA), are 

applications on smart devices that help people manage their own health, wellness, 

improve healthy living and allow access to useful information at any time and place 
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(FDA, 2014). Mobile medical apps, used synonymously as mobile health apps in this 

paper, are ‘software programs that run on smartphones and other mobile 

communication devices’ (FDA, 2014). The FDA sees two strands in these health 

apps: (1) consumers’ use of health apps to manage health and wellness, and (2) health 

care professionals’ use to improve and facilitate patient care (FDA, 2014).  

 

For the purpose of a more precise study, the term mobile health apps will be defined 

including these terms with some modifications – or rather exclusions. The term 

mobile health applications (health apps) will be defined in this paper as a software 

application used on a smart phone or smart device for the basis of the treatment, 

management and general care of illnesses used by patients for the patients. Healthy 

individuals are removed from this definition for several reasons. Firstly, the study is 

looking at individuals with a condition that is diagnosed and can be treated medically. 

This means that healthy individuals have different needs than those with illnesses or 

chronic conditions. By removing healthy individuals, we can better identify the needs 

of those medically treated individuals and understand their perceptions and uses of 

mobile health apps. And for this reason, health and wellness apps are also excluded 

from this definition – as opposed to FDA’s definition. If there is an additional device 

that corresponds to the software – such as blood sugar monitor or Electrocardiography 

monitor – then this will also be part of the health app and will be included in this 

paper.  

	  

1.4 Overview of the Paper  
With the growing changes in technology and the endless possibilities for medical 

healthcare technology both for doctors and patients it is becoming an important issue 

for both policy makers and doctors to understand the key components that encourage 

the use of these application for self-care and health management.  This study will use 

Rogers’ Diffusion of Innovation theory as a tool to understand and reveal principal 

features about a patient’s likelihood of adopting mobile health applications for self-

management.  

 

The following chapter, chapter 2, will provide a detailed literature review of the two 

contesting and popular adoption theories, the Technology Adoption Model (TAM) 
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and Rogers’ Diffusion of Innovation (DI) theory. The literature review will present 

why Rogers’ DI theory is the preferred choice for assessing the adoption of mobile 

health applications as well as presenting current literature on the adoption of mobile 

health technology and applications without reference to a particular adoption theory. 

Chapter 3 will present the key elements of Rogers’ DI (2003) theory with a particular 

examination of the five attributes of an innovation that Rogers’ states as a determinant 

to the adoption of an innovation. Chapter 4 will examine the social setting of 

Shanghai, China as well as an overview of diabetes and its presence in China.  These 

chapters set the scene for the methodology chapter, chapter 5, which will examine the 

best form of data collection for this paper and map out the process that was taken in 

order to collect data. Chapter 6 will present some of the key findings of the data 

collection. This paper will be finalized with the conclusion, chapter 7, which will 

review the study and conclude the key implications of the findings in this study.     

2. Literature Review  

2.1 Introduction  
In this literature review I will take a brief overview of the extensive literature that has 

been written regarding adoption theories. The two most widely used theories within 

this field are the Technology Acceptance Model and Rogers’ Diffusion of Innovation 

Theory. Firstly, I will take a closer look at the Technology Acceptance Model (TAM). 

Then I will focus on Rogers’ Diffusion of Innovation (DI) model as well as the 

literature that has been written regarding mobile healthcare technology, and where 

possible, mobile healthcare applications. This chapter will lay the foundations for 

chapter 3 which will review the DI theory in more detail and directly correlate it with 

mobile health applications.  

 

2.2 Overview of the Literature  
The topic of discussion here is the adoption of innovations, and more specifically that 

of mobile healthcare apps. The literature around adoption of innovations and new 

technology is great and extensive using a variety of methods with a multitude of case 

studies and samples. There are different theories that are used, and the most 

commonly used include Rogers’ Diffusion of Innovation (DI) and the Technology 
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Acceptance Model (TAM). The topic of mobile health care technology has been 

growing for the last 20 years and increasing in popularity and importance due to its 

significant and potential impact on the every day society and healthcare of individuals 

and societies.  

 

It is important to have a clear understanding of what literature is available as of today 

to better understand the importance of this paper and what implications it can have. 

An obstacle to the collection of academic data in this field, is that in the English 

speaking academic world, there is a lack of sufficient information on the adoption of 

innovation of mobile health apps using the theory of DI let alone one focusing on a 

selection of patients in Shanghai with diabetes. One limitation to this literature review 

is language. All research written in Mandarin or Cantonese has been excluded despite 

efforts to find such research. This review will only include some key and influential 

work that is relevant in this field of better understanding the theory and the context.  

 

2.2.1	  The	  Technology	  Acceptance	  Model	  

A popular model theory that has been used in explaining user behavior and 

acceptance to technology is the Technology Acceptance Model (TAM) (Putzer & 

Park, 2010). According to TAM, users follow a pattern of evaluating the innovation 

based on the perceived ease of use and the perceived usefulness of the innovation 

(Davis, 1989). The overall idea is that if an innovation is perceived as easy to use and 

useful, then a user will have a positive attitude towards the innovation, therefore 

leading to an intention to use (Putzer & Park, 2010). This process has been 

demonstrated in Figure 1 below. Based on this theory, a selection of relevant studies 

have been presented in the Literature Review (Appendix 1) including Diam et al. 

(2013), Holden & Karsh (2009), Park & Chen (2007), Shu et al. (2010) and Wu et al. 

(2011). Diam et al. (2013) explore the determinants of health information 

technologies by using a selection of diabetes patients, and Shu et al. (2010) conducted 

a study on asthma patients, also using the TAM. Park & Chen (2007) and Wu et al. 

have also used TAM to look at the adoption of smartphones on hospital professionals 

and mobile health technology on hospital professionals respectively. However, there 

has been little or no relevant research looking specifically at mobile health 

applications for patients.  
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Figure	  1:	  The	  TAM	  Diagram	  	  

 

 
 

The model has been widely criticized due to its limited explanatory and predictive 

powers. The theory has questionable heuristic value, limited explanatory and 

predictive power, and lack of any practical power (Chuttur 2009). The model uses 

individual users in its explanation and is unable to account for any social and human 

processes as well as excluding the important question of whether the implementation 

of technology is actually better than what is already in place (Legris et al. 2003) and 

what are its consequences in the social sphere (Bagozzi 2007). Furthermore, Legris et 

al. (2003) demonstrate that many of the studies that were conducted using TAM 

inhabit problems that create doubt in the use and usefulness of the TAM. In addition 

to the above criticisms, the TAM model is limited to a focus on technology used 

within an office and considers closely the relationship between job performance and 

the technology at hand. For these reasons combined, the use of TAM has been 

dismissed and will not be assessed as a theory to predict the use and adoption of 

mobile healthcare technology.  

 

Alongside the TAM, other theories have also played a role in attempting to explain 

user behavior and acceptance towards new technologies including the ADOPT model 

(Wang & Redington, 2010), the Health Belief Model (Shu et al. 2010), the Precede-

Proceed Model as presented by Green et al. (1989), the Persuasive Systems Design 

Model (Langrial et. al. 2012), the Theory of Planned Behavior (Fishbein & Ajzen, 

1975), Rogers’ Diffusion of Innovation (DI) (2002) and many others. These theories 

have also crossed paths with healthcare and mobile health in many different forms. 

An overview of this literature review can be found in Appendix 1.   
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2.2.2	  Rogers’	  Diffusion	  of	  Innovation	  	  

Despite the many different adoption theories available today, I have selected Rogers’ 

Diffusion of Innovation theory due to its many unique characteristics that many other 

adoption theories lack. Researchers often utilize Rogers’ (2003) model to better 

understand the technology innovation process (Al- Gahtani, 2003; Kauffman and 

Tecyatassanasoontorn, 2005, Kilmon and Fagan, 2007; Oliver and Goerke, 2008; 

Tabata and Johnsrud, 2008). What makes this particular theory so interesting and 

useful is that it can be applied to a multitude of fields including sociology, political 

science, marketing, civics, communications, public health, economics, technology and 

education (Meyer, 2004). It is for this reason that Rogers’ theory has been selected as 

the key theoretical study for exploring the diffusion of mobile healthcare application 

amongst diabetes patients. 

 

Rogers’ Diffusion of Innovation (DI) is popular and widely used in a range of studies 

and literature, which look at patterns of innovation adoption. DI has been instrumental 

in many leading studies in understanding user behavior and administering alternative 

policies in order to push forward various innovations. Large selections of studies have 

used DI as an instrumental feature in understanding the adoption of technology and 

innovation in educational institutions among faculty members (Medlin, 2001; 

Jacobsen, 1998; Less, 2003; Blankenship, 1998; Surendra, 2001; Carter, 1998 & 

Zakaria, 2001). There are simply far too many studies to note here.  

 

However, only a small selection of studies have used the DI to look at the adoption of 

mobile health technology and no study has yet been written about mobile health apps 

using Rogers’ DI theory. When referring to mobile healthcare, studies have a much 

wider interpretation than the one used here. Most importantly perhaps, the concept of 

mobile healthcare has included mobile communication between doctor and patient, 

patient e-journals, mobile monitoring devices and much more. Zanaboni & Wootton 

(2012) used DI in explaining why telemedicine has failed in so many ways. They 

summarized four different hypotheses that could explain the adoption of telemedicine 

in general by using DI. Dunnebell et al. (2011), Clark & Goodwin (2010) and 

Gokhale (2013) have used DI in to look at adoption of Mobile Health (mHealth) in 
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Germany, the UK and the US respectively. They examine the different reasons why 

mobile healthcare may be lagging behind and use Rogers’ DI for these explanations.  

 

2.2.3	  Literature	  Review	  of	  Mobile	  Healthcare	  Technology	  	  

I will now present a literature review looking at the field of mobile healthcare 

technology and more specifically mobile healthcare applications (apps), with regards 

to using Rogers’ DI theory.  This trend of mobile health application adoption has been 

developed further by others including Tran (2012), Cujak (2010) & Putzer & Park 

(2010). Tran (2012) has looked closely at the adoption of mobile home monitoring 

systems and the perception of such a technology through the DI lens. Here, the 

relevant and interesting feature for this literature review is that the adopters are adults 

between the age of 45-62 years, rather than hospital administers including doctors and 

nurses – as is the case in many other research papers in this field. Putzer & Park 

(2010) conducted a study looking at the adoption of smartphones among nurses using 

the DI theory. They are able to determine key characteristics of the innovation, 

namely the smartphone, that are significant predictors of attitude towards using a 

smartphone. Cujak (2006) looked at the development and adoption of mobile 

healthcare applications, specifically at mobile, wireless and wearable technological 

application, in order to determine the stage in which the adoption is at. Cujak (2006) 

identifies that this innovation has passed through the knowledge, persuasion and 

decision stages, as outlined in the DI theory. Cujak is able to use this theory in order 

to determine a limiting factor to the adoption of wearable mobile and medical 

technology, that is, the cost. These studies overall use the DI in order to understand 

and predict the adoption of mobile healthcare technology, however, none of those 

address mobile health applications as used by individual patients for their disease 

treatment and control.  

 

There have also been some studies that have looked at the adoption of mobile health 

technology without specifically using the DI theory or any particular theory, but 

rather creating a purely practical study to examine preferences and acceptance. These 

studies include, Mirza, (2008), Loo (2009), Park et al. (2011), Chen et al. (2008) and 

Persuad & Azhar (2012). Park et al. (2001) look at the design attributes affecting 

diabetic preferences. The study looks at a selection of diabetic patients in South Korea 
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and the patients’ preferences for the different services that are available for diabetic 

management and evaluates the patients willingness to pay for specific services. This 

study also found that cost was an important attribute for patients willingness to adopt. 

Mirza et al. (2008) explore the potential benefits of mobile technologies in improving 

the lifestyle of patients with chronic conditions such as diabetes and heart disease. A 

related study confirmed that healthcare providers of mHealth believed that attitudes 

were likely to be important barriers to progress as opposed to the technology itself 

(Mirza et al, 2008).  The study used interviews as the key methodology to understand 

better the perceptions and attitudes of individual users. Like many of its kind, Mirza 

et al. (2008), focus on the perceptions and beliefs of the clinicians rather than the 

patients themselves. This is a key focal point of this study, namely, what are the 

perceptions of the patients that have an effect on the adoption of mobile health apps.   

 

The study that is presented in this paper is different in many forms compared to other 

studies of its kind. Firstly, this study will look at the attitudes of the patients and their 

use rather than the clinicians and hospital staff. Secondly, the study will be more 

specific about mobile health technology and look at a segment of this entire 

innovation – the mobile health applications. Thirdly, by using Rogers’ DI, the study 

will be able to understand in a structured and clear manner what factors are affecting 

the adoption of innovation.  

 

2.3 Summary 
In this chapter, I have reviewed the existing adoption theories with a particular focus 

on the TAM model and Rogers’ Diffusion of Innovation Model. A brief overview was 

given as to why the TAM was not selected. A literature review was then presented of 

studies that focus on Rogers and mobile healthcare technology to set the scene for 

what has been researched up to today. It was then concluded that no study has used 

Rogers’ DI theory on a direct study of mobile health applications. By reviewing what 

is available today, I have demonstrated the uniqueness of this study and prepared a 

foundation for the next chapter, which will present Rogers’ theory in more detail. In 

the next chapter, I will discuss Rogers’ theory of the Diffusion of Innovation, taking 

some very specific characteristics and exploring them in depth with regards to mobile 

healthcare applications. In the following chapter, chapter 4, I will also explore the 
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case to which this explorative study will be using in order to investigate the adoption 

of mobile health applications, Shanghai, China.  

3. Theory: Rogers and the ‘Diffusion of Innovation’   

3.1 Introduction 

In this Chapter I will explore Rogers’ Diffusion of Innovation theory with a particular 

focus on four elements of innovation and the characteristics of an innovation that 

influence the diffusion. Roger’s theory is long and extensive with many different 

elements that explore the nature of the innovations, the individual adopters and 

organizations, as well processes, rates of adoption and adopter categories. For this 

explorative study, it is not feasible to explore all elements that Rogers’ presents. In 

this paper, only the main characteristics of the innovation has been explored in depth 

and used as the primary resource for the methodology and questionnaire, which is 

presented, in chapter 5.0. The main reason for this choice, is that these attributes can 

be used in a systematic manner to describe the innovation that is presented here, 

mobile health applications. In section 3.2 I will go through the instrumental features 

of Rogers’ theory and in section 3.3 I will apply them directly to the mobile health 

app innovation and industry, where possible. Additionally, section 3.2.4 will include a 

brief overview of some of the key criticisms and limitations that have been presented 

by scholars. This chapter will be followed by Chapter 4.0, which will take a specific 

and relevant case study of Shanghai for analysing the adoption of mobile healthcare 

applications. These chapters together will provide the basis for the methodology 

section that will be followed that will aim to provide the best possible methodology to 

assess the adoption of mobile healthcare applications amongst diabetes patients in 

Shanghai.  

 

3.2 The Diffusion of Innovation Theory    
Diffusion of Innovations (DI) is a theory that is presented by Everett Rogers (2003), 

seeking to explain why and how technology and innovation spreads through cultures 

and communities. Like most diffusion scholars Rogers seeks to identify why some 

innovations spread more quickly than others. For Rogers, innovation is ‘an idea, 

practice or project that is perceived as new by an individual or other unit of adoption’ 
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(Rogers 2003; 12). DI does not consider the individual as the change agent, but rather 

the innovations themselves that change. It is the innovations that change. The change 

process they take – whether they become better fits for needs of individuals and 

groups – determines their adoption (Robinson, 2009).  

 

Rogers begins the foundations of his theory by describing the key elements of 

diffusion of an innovation; innovation, technology, adoption, and diffusion. These 

will be explored and explained in the following section along with the process of the 

diffusion of innovation, which includes communication channels, time and social 

systems. Rogers then seeks to identify the factors that determine why innovations 

spread using five qualities. These qualities are relative advantage, compatibility with 

existing values and practices, simplicity and ease of use, trialability and observable 

results (Rogers, 2003). The overall idea of these factors are, as Rogers argues, that 

innovations which offer more relative advantage, compatibility, simplicity, trialability 

and observability will be adopted at a faster rate than other innovations (Ismail, 2006). 

The theory and its unique components will be explained here, and each area will be 

developed further with direct connections to mobile health applications.  

 

3.2.1	  Key	  Terminology	  	  

Below, I have presented some of the key terms as defined by Rogers in the use of the 

DI. These definitions are important in order to understand the direct relevance and 

relationship to mobile health applications.   

 

Term Definition 

Innovation ‘an idea, behavior or object that is perceived as new by its audience’ 

(Rogers 2003; 12) 

Adoption ‘full use of an innovation as the best course of action available’ and 

rejection is the decision ‘not to adopt an innovation’ (Rogers 2003; 

177) 

Diffusion ‘the process in which an innovation is communicated through certain 

channels over time among the members of a social system’ (Rogers 

2003; 5)  
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3.2.2	  The	  Four	  key	  Elements	  in	  the	  Diffusion	  of	  Innovations:	  	  

Rogers describes the diffusion of innovation as a process by which  

(1) an innovation   

(2) is communicated through certain channels  

(3) over time  

(4) among the members of a social system.  

 

For Rogers, adoption is ‘a decision to make full use of an innovation as the best 

course of action available’ (Rogers, 2003; 473). Rogers’ theory aims to describe an 

innovation-diffusion process that that includes these elements. The innovation 

decision process is the process by which an individual takes in the knowledge about 

the innovation, forms an attitude towards the innovation and thereafter accepts or 

rejects the innovation. Rogers goes on to explain the 5 steps in which this process is 

commonly characterized by: knowledge, persuasion, decision, implementation and 

confirmation. Even though this process in itself is an important part of his theory, it 

will not be expanded upon in this paper. Rather there is a focus on the key elements 

that this decision process is based on, and the characteristics of an innovation that 

affect its adoption. For an explorative paper it is not feasible to explore all the 

different aspects of Rogers’ theory, and therefore the methodology will focus on the 

characteristics of the innovation, that being mobile healthcare applications, in order to 

assess the innovation itself and its different characteristics. This section will begin by 

first describing these four elements, innovation, communication channels, time and 

social systems. The section will then move on to describe the different characteristics 

that Rogers’ points to as important factors in determining whether an innovation is 

adopted and at what rate.   

 

3.2.2.1	  Innovation	  and	  Uncertainty	  	  

As previously noted, innovation is ‘an idea, behavior or object that is perceived as 

new by its audience’ (Rogers, 2003; 12) and even though it may actually not be new, 

it may be perceived as new by individuals, and therefore still regarded as an 

innovation. Uncertainty plays an important role in the adoption of innovation, as it 

can become an obstacle in the process of adoption (Rogers, 2003). For Rogers, the 

innovation is intrinsically linked with an inherent uncertainty that may interfere with 
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its adoption. Adopting an innovation will create consequences that will not have 

occurred if the innovation was not adopted. Rogers further claims that these 

consequences may be desirable or undesirable, they may be direct or indirect and they 

maybe anticipated or unanticipated (Rogers, 2003). These consequences may be both 

individual and/or societal (Rogers, 2003). For Rogers, this uncertainty can be reduced 

through the use of information. By increasing the flow of knowledge and information 

regarding the innovation and its consequences, uncertainty will be reduced (Rogers, 

2003). This element of uncertainty is an instrumental feature in this theory and has a 

direct effect on the adoption of an innovation. This will be explored in more detailed 

in section 3.2.4 where I will explore the attributes that can affect this uncertainty.  

 

3.2.2.2	  Communication	  Channels:	  	  

A communication channel is ‘a process in which participants create and share 

information with one another in order to reach a mutual understanding’ (Rogers, 

2003; 5), and thereby it is ‘the means by which messages get from one individual to 

another’ (Rogers, 2003; 18). For Rogers, diffusion is a social process that can occur 

between sources, and communicated through a variety of channels (Rogers, 2003; 

19).  Rogers states that a ‘source is an individual or an institution that originates a 

message’ (Rogers, 2003; 204). Rogers states that diffusion includes an innovation, 

two individuals or units and a communication channel. For example, mass media and 

interpersonal communication are two communication channels (Sahin, 2006). 

Different communication channels have different effects. Rogers describes mass 

media as a more effective means in creating knowledge about innovations, whereas 

more inter-personal channels tend to be more effective in changing the attitudes 

towards a new idea, which can become instrumental in the decision to adopt or reject 

an innovation (Rogers, 2003). To conclude, Rogers explains that mass media is the 

most effective in the knowledge stage of the innovation decision process, but that 

interpersonal communication becomes key when entering the persuasion stage of the 

innovation-decision process (Rogers, 2003). In section 3.3, I will describe some 

examples of what mass media and interpersonal communication can be when 

speaking of the diffusion of mobile health applications. 
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3.2.2.3	  Time:	  	  

Time is an aspect that is often disregarded and ignored in most behavioral research 

(Rogers, 2003). Rogers often talks about the innovation-diffusion process, as well as 

the rate of adoption and adopter categorization, all of which have a time dimension.  

 

3.2.2.4	  Social	  Systems:	  	  

According to Rogers, diffusion of innovations takes place within the boundaries of a 

social system and is thereby influenced by the social structure of that social system 

(2003). A social system is described as ‘a set of interrelated units that are engaged in 

joint problem solving to accomplish a common goal’ (Rogers, 2003; 23) and a system 

inhabits a structure that defines the arrangement of the units in the system. A social 

system can facilitate and impede the diffusion of an innovation (Rogers, 2003), and 

therein become instrumental in the adoption process. For example, social norms 

typically establish certain behaviors and beliefs for those in the social system, which 

can play a significant factor in the decision to accept or reject an innovation. These 

social norms are an important part of this theory and the decision to adopt an 

innovation.  

 

3.2.3	  Attributes	  of	  Innovations	  and	  the	  Rate	  of	  Adoption	  	  

Rogers (2003) envisions the innovation diffusion process as ‘an uncertainty reduction 

process’ (p. 232). Rogers suggests a number of attributes of innovations that may help 

decrease the uncertainty regarding the innovation. There are five specific 

characteristics that are discussed:  

 

1. Relative advantage 

2. Compatibility;  

3. Complexity;  

4. Trialability, and 

5. Observability.  

 

It is the individual perception of these characteristics that reduce uncertainty (Rogers, 

2003). These key features are described in more detail below, and are used as the 
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primary basis for the methodology. I will attempt to identify these features through 

my methodology in order to analyse these characteristics and the uncertainty that lies 

in adopting mobile healthcare applications.  

 

The rate of adoption is the relative speed to which an innovation is adopted by 

members of a social system (Rogers, 2003). It is not just the type of innovation 

decision, the communications channels, the nature of the social system that 

determines the rate of adoption but also these perceived attributes of innovation. It is 

these attributes that will be largely tested and used in the methodology. In the section 

below I will explore these five key characteristics.  

 

3.2.3.1	  Relative	  advantage	  	  

Relative advantage is the degree to which an innovation supersedes its predecessor in 

terms of economic advantages, social prestige, and convenience of satisfaction 

(Rogers, 2003). The greater this relative advantage, the greater the impact on the rate 

of adoption, however, Rogers does not provide absolute rules for relative advantage – 

each innovation may have different effects depending on the needs and perceptions of 

the user groups (Robinson, 2009). This means that it does not matter so much if an 

innovation has a great deal of objective advantage, but rather if the individual 

perceives this innovation as advantageous. Rogers identifies two types of innovations, 

preventive and incremental (non-preventive) innovations. ‘A preventive innovation is 

a new idea that an individual adopts now in order to lower the probability of some 

unwanted future event’ (Rogers, 2003; 233). Incremental innovations are those that 

provide beneficial outcomes that can in be measured in a short period of time (Rogers, 

2003). Preventative innovations often have a slow rate of adoption whereas 

incremental innovations tend to be adopted more quickly. By identifying and 

understanding this aspect of the innovation, measures can be taken to reduce the 

associated uncertainty. In section 3.3.5 I will explore mobile healthcare application 

with relation to their potential relative advantage and whether they can be viewed as 

preventative or incremental.  
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3.2.3.2	  Compatibility	  with	  existing	  values	  and	  practices	  	  

The rate of adoption is increased if the innovation is consistent with the values, past 

experiences and needs of potential adopters. Rogers defines compatibility as ‘the 

degree to which an innovation is perceived as consistent with the existing values, past 

experiences, and needs of potential adopters’ (2003; 15). An innovation that is 

incompatible with norms and values will not be as rapidly adopted as one that is 

compatible. Therefore if the innovation at hand is compatible with beliefs and exiting 

values this can encourage the rate of adoption. Essentially this also highlights the 

importance of not just the innovation itself, but the society that it is in. If two societies 

are similar, but have key differences in values, it can significantly affect the adoption 

rates between these societies. This is the primary reason why there will be a brief 

background on the chosen society, Shanghai.  

 

3.2.3.3	  Complexity	  

This is the degree to which an innovation is perceived as easy or difficult to 

understand and use (Rogers, 2003). Ideas that are easier and simpler to understand 

will be adopted more rapidly than those that are not. The complexity of an innovation 

– as perceived by individuals and members of a social system – is negatively related 

to its rate of adoption (Hoffman, 2012). This paper will look at the complexity of the 

innovation in relation to the social system that is in place.  

 

3.2.3.4.	  Trialability	  	  

Trialability is the degree to which individuals have the ability to experiment with the 

innovation for a limited period of time (Rogers, 2003; 16). The rate of adoption is 

typically higher, when individuals can deal with the uncertainty of the innovation by 

using it on a trial basis. Individuals are more likely to test and purchase than to simply 

purchase.  

 

3.2.3.5	  Observable	  results	  	  

Rogers defines observability as ‘the degree to which the results of an innovation are 

visible to others’ (Rogers, 2003; 16). Role modeling, or rather peer observation, has 

been known as the key motivational factor in adoption and diffusion of innovations 
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(Parisot, 1997). The ability to see results will reduce the uncertainty for users and 

thereby observability has a positive correlation to the adoption rate.  

	  

3.2.4 Limitations of the theory of Rogers 

Rogers’ Diffusion of Innovation (DI) theory has limitations that should be taken into 

consideration for this explorative study.  Firstly, theorists have criticized Rogers’ 

issue for assuming that technological innovations are characterized with the same set 

of attributes (Lyytinen & Damsgaard, 2001).  This is important to take into 

consideration since mobile healthcare applications have special characteristics that are 

unlike any concrete technological innovations that were available when Rogers’ 

theory was written. Secondly, Rogers’ DI theory does not originate from a 

background of public health or healthcare. Therefore it is important to note that the 

theory may have difficulties in explaining or understanding some of the key elements 

of this research paper because the topic for discussion is health related and considers a 

very specific group of people who are spread across a wide range of socio-economic 

backgrounds.  Finally, Rogers’ theory was a historical study that looked at innovation 

and its characteristics after the fact (Rogers, 2003). This study aims to look at an 

innovation that is still in the making, carries many different forms of itself and has not 

been adopted, in order to understand its rate of adoption and likelihood of adoption.  

 

It is also important to note that Rogers’ DI theory is typically used for a concrete and 

specific innovation. The kind of innovation that is described in this study – mobile 

health applications – can take many forms and be many kinds of different 

applications. This means that there may be applications that are not beneficial for 

patients because they may lack the correct information or contain an interface that is 

difficult for a patient or any user to use. And yet, there may be mobile health 

applications that correct these issues and are thus much more beneficial and popular 

amongst users. However, this fact does not limit this study because, in this study, 

Rogers’ DI theory is used as a tool to analyse the adoption of mobile health 

applications amongst a particular group of individuals in a specific social setting. 

Rogers’ DI theory can provide instrumental insight for analysing the key constraints 

and issues for adoption of mobile health applications, despite the difference of the 

research subject.  
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3.3 Diffusion of Innovations and Mobile Health Apps  
In section 3.2, I highlighted some significant elements of Rogers’ DI theory – the four 

elements and the five attributes of innovations that can enable or disable the adoption 

of innovations. In this section, I will follow the same format and structure and relate 

each individual section above directly to mobile health applications. In order to 

identify the best methodology and complete a clear analysis, it is essential to 

understand how all these elements are identified in the light of mobile health 

applications.  

 

3.3.1	  Key	  Terminology	  of	  the	  DI	  theory	  with	  relation	  to	  Mobile	  Health	  Applications	  	  

In section 3.2.1, three key terms were defined; innovation, adoption and diffusion. 

These terms are instrumental to understanding the theory and therefore understanding 

how mobile healthcare applications (mobile health apps) can be applied to the theory 

and how we can understand the adoption of this innovation in relation to the theory. 

 

Below, I have summarized the key terms specific to this study.  

 

Term Definition 

Innovation Mobile Healthcare Applications (mobile health apps) available on 

Smartphones 

Adoption Users/adopters will actively use mobile health apps for the purpose 

it is intended – monitoring and treatment of conditions  

Diffusion Communication to which mobile health apps will spread from one 

member of the social system to another  

 

Mobile applications on smartphones have existed for several years, but a recent trend 

has been the growth of mobile health apps (Eng & Lee, 2013). The term innovation 

can therefore be referred to as mobile healthcare applications themselves. 

Smartphones and tablets are the key instruments and devices that are required in order 

to use mobile health apps. Therefore, there is an underlying assumption here that 

smartphones and tablets are frequently used and absorbed into the society. The term 

adoption refers to the idea that users or adopters will actively use the mobile health 

app for the intended purpose. The intended purpose is to treat, monitor and assist in 
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the care of the patients chronic condition. In this context, diffusion is the means of 

communication to which mobile health applications are spread from one member in 

the social system to another.  

 

3.3.2	  The	  Four	  Key	  Elements	  of	  the	  DI	  theory	  and	  its	  Application	  to	  Mobile	  Health	  
Apps	  
	  
Rogers described the diffusion of innovation as a process by which an innovation is 

communicated through certain channels over time among the members of a social 

system (2003). Section 3.2.2 described these four key elements; innovation and its 

associated uncertainty, communication channels, time and social systems. In the 

section below I will make direct links to these elements in relation to mobile health 

apps.  

 

3.3.2.1.	  Innovation,	  Uncertainty	  and	  Mobile	  Health	  Apps	  

As described in the above section, innovation here is considered as mobile health apps 

on smartphones and tablets. These mobile health apps are used for the treatment and 

monitoring of conditions and diseases. When an innovation is introduced to a society, 

there are many perceived and real uncertainties that can have an important affect on 

the adoption rate of the innovation. In this section, I will outline three main 

uncertainties that I believe are consequences of the adoption of mobile health apps 

and that must be addressed in order to increase the rate of adoption. These are: 

whether mobile health apps are truly professional and medical in nature and how this 

can be known by users; whether mobile health apps can actually provide the 

information and diagnosis needed to improve health outcomes; and finally, security 

concerns.  

 

One uncertainty is that mobile health apps may not necessarily report and provide the 

accurate treatment. There are some societies that have been attempting to address this 

issue in order to protect users and adopters. For the United States, the United States 

Food and Drug Administration (FDA) regulates medical devices that are marketed 

and sold in the US. A guideline has been provided for mobile apps, and how they are 

defined, which has been detailed in section 1.4. The following, however, are not 
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considered as a medical app; reference copies of medical textbooks or mobile apps 

that are used for purposes such as logging, tracking, evaluating or making suggestions 

related to general health and wellness (Eng & Lee, 2013). Despite the fact that FDA 

has requested that all apps specify their purpose – if it is medical – this has been 

ignored when applications are placed on iPhone and Android Stores. Many 

applications categorize themselves as ‘medical’ but are not necessarily reviewed by a 

particular body or institution. Therefore, users incorrectly assume that the ‘medical’ 

label implies a validation for effectiveness (Eng & Lee, 2013).  Even with this 

enforcement of guidelines by the FDA in the US, great uncertainties still exist as to 

whether mobile health apps can be accurate, effective and even medical. Most 

countries do not have the same guidelines for mobile health apps as the US and 

therefore the uncertainties are even greater there. Even when assuming that mobile 

health apps are medical, there is a lot of difficulty in monitoring the information 

provided and its accuracy.  

 

The second uncertainty that is exhibited when using mobile health apps is a direct 

continuation of the issue above – even if applications are professional and medical, as 

described by the FDA, there is no evidence for each individual app and its ability to 

improve health outcomes (Eng & Lee, 2013). Already, we see applications for a 

variety of diseases that are provided by individuals and institutions that are not 

medically experienced. A study reported from JAMA Dermatology looked at four 

apps and their diagnosis functions. The study found that 30% of the time, a diagnosis 

of melanomas was misread as ‘unconcerning’ when in fact it needed immediate 

treatment and care (Wolf et al., 2013). Another report concluded that only 13 of 49 

applications designed to help inform and treat patients with peripheral vascular 

disease had any involvement from a medical professional (Carter et al. 2012). What 

this and many other reports demonstrate, is that with the availability of endless mobile 

health apps and a lack of evidence for their effectiveness, the act of adopting and 

using any given health app may not necessarily be beneficial for the adopter. This 

uncertainty can be instrumental in encouraging patients to use applications – if there 

is doubt as to whether the mobile health app can actually help them treat and take care 

of their condition, they will be hesitant to do so, and therefore the rate of adoption 

will be affected.  
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The final issue concerning the uncertainty created by this innovation is the issue of 

security. A consumer advocacy non-profit organization, Privacy Rights Clearance 

(2013), conducted a study to look at both paid and free health apps, and found that 

more than 70% of these apps had privacy and security risks, including connecting to a 

third party site without the users’ knowledge or sending health data without any 

encryption, making the data inherently vulnerable. These risks are particularly high in 

free apps, which often rely on advertising for their revenue. These apps are not bound 

by the same strict patient privacy laws, which govern traditional medical care, and 

therefore likely share medical information with third parties. Security is an important 

issue for many adopters and users. The information available on their disease and 

condition is a personal and private issue. If there are real and even perceived security 

risks in the eyes of the adopter, this will affect the rate of adoption.  

 

3.3.2.2	  Communication	  channels	  and	  mobile	  health	  apps:	  	  

As explained in section 3.2.2.2, a communication channel is ‘a process in which 

participants create and share information with one another in order to reach a mutual 

understanding’ (Rogers, 2003; 5). Therefore, I am looking for what process is 

available and apparent that enables participants to create and share information. With 

mobile health apps, a medical advisor to a diabetes patient may be more effective in 

persuading the patient than a report that is written and mentioned in public news. 

Doctors and medical professionals can be classified as interpersonal communication 

channels. Patients seek help and advice from this group of people and are more likely 

to commit to and be persuaded into adopting an innovation if advised so by medical 

professionals. Social media can be seen as mass media, which allows individuals to 

explore the array of solutions or services – and thereby the innovation – if the user is 

actively seeking for knowledge on different health apps. As Rogers described, mass 

media is typically more effective in creating knowledge about innovations. However, 

interpersonal communication is more instrumental in the persuasion stage of the 

innovation-decision process. Therefore, if medical professionals accept mobile health 

apps as an innovation that can assist and treat patients, then their encouragement to 

the patients use can impact the rate of adoption.  
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3.3.2.3	  Mobile	  Health	  Apps	  and	  Time	  	  

The key feature in mobile healthcare applications is the mobile applications 

themselves. Over the last 15-20 years there has been an exponential increase in 

mobile telecommunications, smartphones and tablets, and the use of mobile 

technology for all aspects of social, economic, political means, and much more. 

Mobile healthcare applications have been dependent on the time taken for mobile 

applications to diffuse into a given society. However, once mobile apps developed, 

mobile health apps grew at an exponential rate in a very short period of time. With the 

current way we communicate in a global and intercommunicated world, time has 

taken a new dimension – a faster dimension. Due to the Internet, rise in technology 

and continued adoption and growth of smartphones and tablets, this has a significant 

impact on the rate of adoption in a positive way.  

 

3.3.2.4	  Mobile	  Health	  Apps	  and	  Social	  Systems	  	  

As described in section 3.2.2.4, social systems can facilitate and impede the diffusion 

of an innovation. The prior conditions and beliefs in a society will affect the 

innovation decision process. Consequently, it was important for this study to include a 

society that was already predisposed to the use of smart phones and tablets as an 

instrument in the societies everyday life. In section 3.4, I will explore the background 

to Shanghai, the selected social system for this study, and demonstrate that the use of 

smartphones and tablets is already an important feature in the everyday society. 

Therefore, it is one of the best social units to explore in order to understand whether 

mobile health apps, under the light of Rogers’ DI theory, will be adopted and what are 

the barriers to its adoption. 

 

3.3.2	  Attributes	  of	  Innovations,	  the	  Rate	  of	  Adoption	  and	  Mobile	  Health	  Apps	  
	  

In section 3.2.3, I outlined five key attributes of innovations that Rogers’ identified as 

having a significant impact on the rate of adoption amongst individuals in a social 

system. These were; relative advantage, compatibility, complexity, trialability and 

observable results. In this section, I will take each of these attributes and identify how 

they can be viewed when looking closely at mobile health apps. This is instrumental 

as this paper will be looking at these features and using a specific methodology to 
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analyse whether mobile health apps have these attributes in the eyes of the 

adopters/users.  

	  

3.3.2.1	  The	  Relative	  Advantage	  of	  Mobile	  Health	  Apps	  	  

As described in section 3.2.3.1, relative advantage is the degree to which an 

innovation supersedes its predecessors in terms of economic advantages, social 

prestige and convenience of satisfaction (Rogers, 2003). Rogers identified two types 

of innovations, preventative and incremental. Mobile health apps can be seen to have 

a unique mix of these definitions, both preventative and non-preventive. They can be 

preventive in the sense that they can help individuals control and monitor their 

condition in order to limit deterioration of their disease. At the same time they can be 

incremental in the sense that many health apps are simply for the treatment of a 

certain condition – for example a patient experiencing psoriasis – a chronic disease – 

and thus aim to improve the physical and medical conditions of users.  

 

Economically, users will be able to reduce their costs by reducing their visits to their 

local doctors and hospitals, and in some cases a reduction of medication and surgery 

if they can control their disease. If they are able to find the correct information 

regarding their disease and/or monitor and treat their diseases accordingly they will 

also reduce the number of visits to the doctors and hospital and thereby health apps 

can have a significant impact on their economy. With regards to convenience, if there 

is an assumption that users already are using smart phones – which we will 

investigate with Shanghai below – then the actual use of health apps is very 

convenient for individuals. They are already primed for using the innovation itself and 

thereby the integration of a mobile health app into their daily app requires little skill 

and learning, this is especially the case with the younger generations. Furthermore, 

there is an increased convenience for patients if they are able to access their doctors 

and nurses without traveling, waiting and paying in the traditional way they have been 

using so far. The actual use of a health app will also be fairly socially accepted if, 

once again, there is an assumption that individuals and their network are all also using 

mobile applications on their smart phones. For this reason, the study will look at a 

society that is most in line with the assumption that smartphones and mobile 

applications are already adopted into that society. This will be explored in chapter 4.0 
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and further used as the basis of the methodology and the society that is used and 

analyzed.  

 

3.3.2.2	  Compatibility	  of	  Mobile	  Health	  Apps	  	  

Section 3.2.3.2 reviewed Rogers’ interpretation of compatibility as ‘the degree to 

which an innovation is perceived as consistent with the existing values, past 

experiences, and needs of potential adopters’ (2003; 15). The importance here, as with 

the other attributes is that the compatibility of an innovation as perceived by its users 

is positively related to the rate of adoption (Hoffman, 2012). The compatibility of 

mobile health apps is relatively high when the applications are made for smartphones 

including iPhone, Android and Windows Phones as most societies use smartphones 

with this various software preinstalled. Therefore, compatibility is rather high and will 

not challenge the ordinary status quo of an individuals’ life or way of living in any 

particular way. However, in the case where the user does not have a smart phone or 

smart device that can hold the health app the compatibility issue is more of a concern 

and can affect the adoption rate more significantly, as this would mean that the user 

must first learn how to use the smart device and thereafter use the health app. 

Arguably, younger generations will not find it difficult to absorb new technology 

from scratch, however, if health apps are to be adopted they will also most likely have 

the possibility of spreading to older generations who typically have a wide array of 

health problems – thereby having much more difficulty in using and adopting this 

innovation.  

 

3.3.2.3	  Complexity	  of	  Mobile	  Health	  Apps	  

Section 3.2.3.3 briefly looked at the topic of complexity as one of the five attributes 

that can affect the rate of adoption of an innovation. For mobile apps to be simple and 

easy to use, it means that first the user must have an understanding of smart phones 

and devices. These in themselves have become instrumental devices in an ever 

connected and constantly developing world with respect to technology and mobile 

phones. Even within the elderly generation that is not so accustomed with smart 

phones and touchscreen devices, the introduction of such devices was fairly easy for 

them to understand and grasp and a weeks use generally improved their proficiency 
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(Kobayashi et al., 2011). Since mobile applications are based on the same principles 

and usage as smart phones we can assume that they, including health apps, are also 

fairly easy and simple for elderly to use. Therefore, despite the prerequisite for the 

user to have a smart phone to use a health app, the entire process itself is fairly easy 

for the individual to understand and use.  

 

However, it is important to make a clear distinction that one scenario is more complex 

than the other. When a user’s task is to download the health app on their smart phone 

and begin using the health app on their own smart device that they are accustomed to, 

we can assume that if the health app is in itself easy to use the whole process is free of 

complexities for the user. On the other hand, especially in the case of elderly, even 

though we know that the integration of smart phones is generally possible and not 

overly complex, the act of using the health app has additional steps and thus 

additional complexities. In this case the user must first obtain or be given a smart 

device and become accustomed to its functionality, and thereafter with the 

application. In the latter scenario, the user must attain a certain skill in using the smart 

device and therefore it is more complex than the first scenario. In both scenarios we 

have so far assumed that the health app is also easy to use and simple, which may be 

different from health app to health app. Overall, these two scenarios leaves us with 

two different adoption rates – with the possibility that the latter may reject the 

adoption due to difficulties and learning curve.  

 

3.3.2.4	  Trialability	  and	  Mobile	  Health	  Apps:	  	  

In section 3.2.3.4, I looked at the issue of trialability as an attribute of an innovation 

that can affect the adoption rate. If we continue with the assumption that users already 

have access to a smartphone or tablet, then downloading a mobile health app and 

using it on a trial basis is possible for the user. There may be apps that have a cost to 

downloading them, however, typically, the cost structure of such apps is a small one-

time fee for downloading the application on to the phone. There after the user can 

typically test the application if and when they please. If the cost for downloading a 

particular app is large, then trialability may become a greater issue that can affect the 

rate of adoption. To conclude, the trialability issue here concerns mostly the upfront 

cost of downloading the application on to the phone itself.  
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3.3.2.5	  Observable	  results	  and	  Health	  Apps	  	  

In section 3.2.3.5, observable results were identified as ‘the degree to which the 

results of an innovation are visible to others (Rogers, 2003; 16). When discussing 

mobile health apps here, they often have a specific function and goal accustomed for a 

specific chronic condition, therefore making each app unique in its content, 

application and results. For example, a mobile health app that targets patients with 

psoriasis will most likely be different in many ways to one that targets patients with 

diabetes. They may however cover some basic fundamentals about a general healthy 

lifestyle with regards to eating; exercising and sleeping which most likely will help 

their condition. What is different however, is that the results that a psoriasis patients 

can see from using the app is different than that of a diabetes patient.  

 

Firstly, diabetes has different strands, diabetes type 1 and type 2, which have different 

goals for their results. This means that health apps may actually be adopted or rejected 

depending on the condition they are targeting. With diabetes type 2, patients can at go 

into remission and a healthy lifestyle such as diet, exercise, self monitoring of blood 

glucose and controlling blood pressure can all help with symptoms and preventing 

progression of the disease. With type 1 diabetes – typically a genetic disease not 

necessarily associated with a poor lifestyle – also requires the same attention to diet, 

exercise, monitoring of blood pressure and sugar levels but there is no prevention of 

the disease and it is merely about management and no potential of being cured. 

Therefore, the results that these two different patient strands are looking for are 

different. This is also different from a psoriasis patient who is looking at the physical 

condition of their skin and whether it has improved over time. These differences in 

diseases and their associated treatment means that it becomes very difficult to make a 

clear cut analysis on exactly what is meant by an observable result from using the 

innovation. In order to address this issue in the methodology and analysis it is 

important to allow a way of allowing patients to demonstrate their perception of the 

potential results that may be apparent in using a mobile health app.  

 

3.4 Summary  
Chapter 3 has explored Rogers’ Diffusion of Innovation (DI) theory in depth in order 

to allow this study to assess the adoption of mobile health apps under the light of the 
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DI theory. Section 3.2 explored the four elements in the process of diffusion as well 

as the five crucial elements that Rogers’ identifies which can have a significant 

impact on the adoption of an innovation and its rate. These two elements that have 

been discussed are instrumental to Rogers’ theory, but are only one part of his theory. 

This explorative study, for practical reasons, can only assess some parts of his theory 

for a coherent analysis. Therefore, there are parts of his theory that have intentionally 

been placed aside of this paper. The focus of this study will be to take mobile health 

apps and assess the adoption amongst users under the light of the five key attributes. 

Section 3.3 analyses these key features with regards to mobile health apps and how 

we can understand with regards to users’ adoption. This chapter lays the theoretical 

foundations for the overall research question, and is followed by Chapter 4, which 

will present a case study of Shanghai, China, that will be used for analysis in this 

explorative study.   

4. A Case Study: Shanghai, China   

4.1 Introduction  
Chapter 3 reviewed Rogers’ Diffusion of Innovation theory and the key attributes that 

are instrumental to the rate of adoption of an innovation. The chapter was then 

followed by an in depth analysis of how these attributes can be related to mobile 

health apps. This chapter presents a case study of Shanghai, China, as the social 

setting, which will be analyzed in this study. Section 4.2 will provide some key 

statistics on China, and demonstrating why China has been selected as the country for 

analysis. Section 4.3 explores the mobile healthcare technology scene in China. This 

section aims to clarify that the overall mobile technology scene in larger cities in 

China is advanced and thus a good case study for analysis. In section 4.4, I have 

selected Shanghai as the city of choice and have provided key statistics to 

demonstrate why it has been selected for analysis in this study. Section 4.5 in this 

chapter then assess briefly the case of diabetes and its presence in China.  

 

4.2 Statistics on China  
China is a fascinating country with regards to its changing demographics, public 

healthcare system and increasingly technologically apt population in the larger cities. 
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In the last few years, the Chinese government has been implementing new strategies 

to improve and develop its health program to develop a comprehensive nationwide 

social security network (Bhatia, 2012). This has led to a growing concern for the 

increasing annual health expense in china, as shown in Figure 2 (Xiaohui et al. 2014). 

Figure 3 demonstrates the increasingly ageing population (Xiaohui et al., 2014).  

Figure 4 demonstrates the rising costs of healthcare and increasing responsibility on 

the Chinese government for public healthcare. Figure 5 and 6 also demonstrate the 

growing strain on the public health sector due to chronic conditions and 

cardiovascular disease Xiaohui et al., 2014).  

 

Figure 2: Rising healthcare costs in China (Xiaohui et al., 2014).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Estimated age of population in China (Xiaohui et al., 2014)  
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Rising Health Care Costs
In both China and the United States, the cost of medical care is growing rapidly. 
In China during 2011, medical care accounted for 5.15 percent of GDP.11 Figure 6 
shows the annual health expenses for China in 2006 to 2011. The cost has risen 
from 0.98 trillion RMB (US $ 0.16 trillion) in 2006 to 2.4 trillion RMB (US $ 0.396 
trillion) in 2011.

In the United States, health care costs total around $2.9 trillion in 2013 and are 
expected to rise to nearly $4.8 trillion by 2021 (see Figure 7).12 Health care spending 
as a percent of GDP is expected to rise from 16.2 in 2006 to 19.6 percent in 2021.

Figure 6  
Annual Health Expense in China, 2006–2011

Figure 7  
Health Care Costs in the United States, 2006–2021
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Aging Populations
Both China and the United States face aging populations. In the former, about 8 
percent of the current population is 65 years or older (see Figure 8).13 In the latter, 
40 million of the 310 million people (12.9 percent) are over the age of 65 years.14 
As the Baby Boomer generation retires, this percentage is expected to rise to 20 
percent in America. 

Researchers there anticipate that 20 percent (about 88 billion people) will be over 
65 years old by 2050 in the United States (see Table 1) and 33.3 percent of people 
will be over 65 years old by 2050 in China (see Table 2). 

Table 1  
Number of People Over 65 Years in United States, 2010–2050

YEAR 2010 2020 2030 2040 2050
Total!Number!(million) !"# !$" !%! $#& $!'
Number!Over!"#!(million) $# && %( )" ))
Percent!Over!"# "!*#+ ",*"+ "'*!+ (#*#+ (#*#+

Table 2  
Percentage of the Population Over 65 Years in China, 2000–2050

YEAR 2000 2002 2005 2010 2012 2050
Over-,& ,*',+ %*!+ %*%+ )*)%+ '*$+ !!*!+

Figure 8  
Proportion of the Population in China, 1982–201015
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Figure 4: Rising medical costs for the Chinese Government between 2006–2011 

(Xiaohui et al., 2014)  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Incidence of Chronic Diseases in China, 2008-2011 (Xiaohiu et al., 2014)   

 

Figure 6: Rising incidents of cardiovascular disease in China, 1980 – 2010 (Xiaohui 

et al., 2014)  

 

Affordability Challenges
Although science has made great progress in medical care in recent years, there 
are still many people who cannot afford the cost of personal medical care. For 
China, the ratio of medical expenses to resident’s average income demonstrates 
the burden medical expenses have placed on Chinese citizens18 (see Figure 11). In 
recent years, people have paid from 35 to 50 percent of their health care costs 
through their own means.

Figure 11  
Medical Expenses in China, 2006–2011
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The Challenge of Chronic Illness Incidence 
and Mortality
The increase in the number of elderly people has corresponded with an increase 
in the mortality rate and prevalence of chronic illness. The growth in the number 
of Chinese people suffering from chronic illnesses along with the increased costs 
of treatment and longer recovery times have pressured the Chinese healthcare 
system. The treatment of chronic disease is now a major public health issue in China.

According to The State Council Information Office of the People’s Republic of China, 
doctors diagnose 260 million people with chronic illnesses every year. Chronic dis-
eases account for 85 percent of the deaths in China every year.29 The diseases that 
account for the most deaths are: cancer (27.79 percent), cerebrovascular disease 
(20.22 percent) and heart disease (21.3 percent) (see Table 5).30

Chronic diseases also represent a major problem in the United States. Chronic 
illnesses account for about 75 percent of total health care costs.31 11.3 percent of 
Americans have suffered from heart disease, 6.4 percent have coronary heart 
disease, 3.2 percent have had a heart attack, 2.6 percent have suffered a stroke, 
8 percent have cancer, 21.9 percent are afflicted by arthritis, and 8.6 percent are 
diabetic (see Table 6).32

Table 5  
Incidence of Chronic Diseases in China

Years Heart  
Disease

Digestive 
disease

Cerebrovascular 
disease Cancers Arthritis Diabetes

!""# !"#$% &'#(% )#"% &#*% !*#&% !*#"%
!""$ !+#,% &'#&% )#$% &#'% !!#*% !!#"%
!"%" !+#(% &'#,% )#(% &#*% !*#(% !!#)%
!"%% !+#)% &,#+% !*#&% &#&% !!#$% !&#'%

Table 6  
Incidence of Chronic Diseases in the United States

Years Heart  
Disease

Coronary Heart 
Disease

Heart  
Attack Stroke  Cancers Arthritis Diabetes

!""$–%% !!#,% $#'% ,#&% &#$% +#*% &!#)% +#$%
!""&–"# !!#,% $#&% ,#'% &#$% "#'% &!#*% "#"%
!""'–"( !!#(% $#,% ,#,% &#(% "#*% &!#(% $#)%
!"""–"! !!#'% $#!% ,#,% &#'% $#)% NA $#,%
%$$)–$$ !!#"% $#*% ,#&% &#&% $#(% NA (#'%

Cardiovascular Disease
One of the biggest health challenges in both countries is cardiovascular disease. 
According to the Chinese Ministry of Health around 132 per 10 million people in 
China die from cardiovascular disease.41 Research from the Cardiovascular Disease 
Prevention Research Center of Ministry of Health, indicates that the prevalence 
of cardiovascular disease in China will grow rapidly as shown in Figure 18. The 
number of cardiovascular disease patients in China will increase by 0.5 times, or 
about 21.3 million in the next two decades.42

Hypertension causes about half of the deaths associated with cardiovascular disease. 
The 2012 Beijing population health status report shows that among hypertension 
patients, a lack of awareness about high blood pressure accounts nearly 50 percent 
of deaths.43 Thus, many of the deaths caused by cardiovascular disease are prevent-
able. Due to lack of medical facilities in rural areas, cardiovascular disease kills more 
people in rural areas than in developed regions. Real-time monitoring can benefit 
those people who suffer from cardiovascular disease. 

Figure 18  
Cardiovascular Disease in China, 1980–2010

Figure 19  
Cardiovascular Diseases in the United States44
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Figure 7: Hospitalization costs of cardiovascular disease in China 2004 – 2010 

(Xiaohui et al., 2014)  

 

 

What is evident from these statistics is that China is facing increasing healthcare 

costs, an increasingly aging population and increasing numbers of patients with 

chronic conditions (figure 6 and 7). China has been reforming the healthcare system 

in the past decade to target these issues, with a focus on patients with chronic 

conditions across the nation (Bhatia, 2012). 

    

In China, patients can select their own doctors and typically they select clinics 

attached to hospitals with the highest reputation but that is not often a simple case for 

many. The common attitude across patients in China has been that it is difficult to get 

an appointment with the doctor and that often it is expensive (Hu et al., 2008).  More 

than 35% of urban households and 43% of rural households have difficulty affording 

their healthcare costs and go without healthcare or are ‘impoverished by the costs’ 

(Hu et al., 2008; 68). The developments that the Chinese government are putting in 

place are significant, however they will take many years before they come into full 

effect and provide the support that families and households need. This society is 

therefore interesting to observe in the context of the innovation of mobile health apps. 

China is facing many difficulties in providing for its citizens and what would be a 

great initiative for the healthcare system, is an additional service that allows patients 

to be more aware of their conditions, monitor conditions and treat them before they 

require hospitalization. The introduction and development of mobile health apps can 

do just that (West, 2012).  In the section below, I will review the current setting for 
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Cardiovascular diseases place a substantial economic burden upon the patients’ 
family (see Figure 20). In China, acute myocardial infarctions cost the economy 
4.287 billion RMB (US $702 million), intracranial hemorrhages cost 12.35 billion 
RMB (US $2.01 billion) and cerebral infarctions cost 22.75 billion RMB (US $3.71 
billion) in 2010 statistics in China.

Per capita acute myocardial infarctions cost 15,773.5 RMB (US $2,586), intracranial 
hemorrhage cost 11,019.8 RMB (US $1,801), and cerebral infarction cost 7143.3 RMB 
(US $1,167). Since the prevalence of cardiovascular disease keeps growing, the costs 
related to these diseases will continue to rise.

Chinese people spend a great deal on the treatment of cardiovascular disease. The 
World Bank estimates that if incidence of cardiovascular disease were reduced by 
1 percent over the next 30 years then China would save $10.7 trillion.45

In the United States, the annual deaths from cardiovascular disease have dropped 
from 725,000 in 1998 to just below 600,000 in 2010 (see Figure 21).46 With the 
introduction of new pharmaceutical treatments and improved hospital procedures, 
heart disease is an area where we have seen significant progress in diagnosis and 
treatment.

The costs of treating heart disease have risen considerably over the past decade 
in the United States. In looking at the costs from 2000 to 2010, we see that the 
treatment for hospital inpatients on heart disease has risen from $13,433 to 
$20,831 over the past decade.47 There have been similar increases for emergency 
room visits, prescribed medicines, and hospital outpatient treatment (see Table 8).

Figure 20  
Hospitalization Costs of Cardiovascular Disease in China
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the mobile technology and mobile healthcare technology in China to assess and 

review whether is it a primed location for analysis of the adoption of mobile health 

apps.  

 

4.3 Mobile Healthcare Technology in China   
China has a growing affluent middle class, which has an increasing influence on the 

healthcare (PwC Report, 2010). China also has an urban population made up of more 

than half its it total population – a young, well educated group that are projected to 

become the largest consumer market in the world (PwC Report, 2010). It is this 

demographic picture together with the changes that it is experiencing with public 

healthcare that make China an interesting case study for the future of mobile health 

applications.  

 

Figure 8: Obstacles of mobile medical service development (PwC Report, 2009)  

 

A study completed by PwC on 

mobile healthcare in China showed 

that Chinese people have high 

expectations of mobile healthcare. 

The number of cell phone 

subscribers in China exceeded 900 

million – making China the largest 

mobile user base in the world.  

 

In 2008, China replaced the United States as the largest Internet user in the world 

(Huang, 2012). Within Shanghai the ownership of mobile phones is at 119.9%, which 

equates to more than one mobile phone per person. Additionally, since 2010, the 

number of people using the mobile web rose 23% to 303 million people (CNNIC 

Report, 2010). According to data from CNNIC in 2009, 84.3% of Internet users claim 

that the Internet is their most important source of information.  

 

These statistics illustrate two key points. Firstly, that the society is well equipped with 

citizens who have adopted mobile phones and smartphones in every day life. 
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Secondly, this has led to high expectations for the future of mobile healthcare services 

and technology. These two points demonstrate that China is a prime society for 

assessing the adoption of mobile health apps. For practical reasons and due to 

resource restraints, a specific location will be selected within China, one that is a 

representative of these statistics above. Research was completed regarding many 

different cities across China, and Shanghai was selected for reasons that will be 

highlighted below.  

 

4.4 Shanghai 
Shanghai is the largest city by population in the world (Geohive, 2011). It is a fast 

growing city – with a growth rate of 37% since 2000 – with 24 million people.  It is 

the commercial and financial center of China, ranking fifth in the Global financial 

centers Index. The population is distributed with 89.3% as urban and 10.7% as rural 

(Shanghai Bureau of Statistics, 2011). Shanghai was the first Chinese city entering the 

aging society with over 20% (2.8 million people) over 60 years old by the end of 2007 

(Data from Shanghai research center on Aging, http://www.shrca.org.cn/2771.html). 

Such a large population and aging population in need of services means that 

healthcare is under great pressure to be improved (Consulate General of Switzerland 

in Shanghai, 2009). Shanghai is a prime example of the key difficulties China has 

been facing and therefore I will select this location as the society to which I will base 

my analysis on. I will assume that Shanghai is representative of many of the cities 

across China, which have populations that are advanced in the way in which they use 

smartphones and mobile technology and have many of the same healthcare concerns 

as many other cities across China.  

 

4.5 Diabetes and China  
In order to complete an analysis that demonstrates how patients with chronic 

conditions perceive and are using mobile health apps, a particular disease will be 

selected. In this section I will briefly discuss why diabetes has been selected as a 

prime example for this study and then look at the current conditions in China with 

regards to patients with diabetes.  
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4.5.1	  Diabetes	  and	  Available	  Mobile	  Health	  Apps	  for	  Diabetes	  

Diabetes, particularly type 2 diabetes, is a major health problem globally (Chopra et 

al. 2002). It is well know that diabetes type 2 is a disease that is greatly affected and 

controlled by an individual’s lifestyle including physical activity and diet (Wing et al. 

1998). It has been well established that a chronic condition such as type 2 diabetes, 

requires not just the participation of doctors and physicians but more importantly so, 

an ‘active patient involvement in self-management for improved clinical outcomes’  

(Bodenheimer et al., 2002, Norris et al., 2002). With patient awareness and 

participation, diabetes can be self-managed and controlled. Patients must be aware of 

their diet and often are required to change their lifestyle in this regard and with 

regards to physical activity.  

 

On the iPhone and the Android app store today there are numerous applications that 

are focused on endocrine disease (Eng & Lee, 2013). The majority of apps (33%) 

focus on tracking health data, such as blood sugar, insulin doses and carbohydrates 

(Eng & Lee, 2013). Approximately 22% were diabetes apps that focused on teaching 

and training users, 5% were blogs and 8% were physician direct apps. What this 

demonstrates for this study is that diabetes is a prime chronic condition that can be 

examined in this paper to assess the perceptions and adoption of patients. There 

already exist numerous applications that can be used globally for patient education, 

monitoring and communication. An assumption is made here that is important to note; 

this study is completed in English and the society of choice, Shanghai, will mean that 

Mandarin and Cantonese applications are assumed to have the same level of 

information and professionalism as those produced in English.  

 

4.5.2	  Diabetes	  in	  China	  	  

As demonstrated in the information above, there is a growing concern for chronic 

conditions including diabetes across China. Diabetes is a healthcare challenge that is 

societal and highly complex due to the interplays among genetic, perinatal, lifestyle 

and environmental factors (Chan, 2012). The current rapid modernization that many 

societies are experiencing is characterized by food abundance, physical inactivity and 

psychological stress (Chan, 2012). In China, one in three patients are aware of their 

condition, and only one in four receive treatment. Even once a patient is aware of 
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condition, the system is not designed to manage a support a person’s health needs for 

the following 30 or 40 years (Chan, 2012). Diabetes has become a severe epidemic in 

China that could pose a significant threat to a booming economy (Zimmet, 2013, 

footnote 1). Mobile health applications can allow individuals to learn more about 

diabetes, encourage an individuals activities either through challenges or gamification 

of exercises, enable individuals to find easier methods of monitoring their diseases 

and much more. For this reason, together with the growing concern of diabetes across 

China, and the characteristics of the disease that allow for self-management, diabetes 

has been selected as the primary condition that will be analyzed in Shanghai in the 

survey.  

4.6 Summary  

Chapter 4 provides an overview of the country and city that has been selected as the 

case study in this explorative study, that of Shanghai and China. Section 4.2 sets the 

stage for the key statistics of the Chinese healthcare and the rising costs and 

increasing elderly population that has become problematic for key politicians and 

policy makers. For this reason, China is selected as the country to be analyzed. 

China’s increasing healthcare costs could potentially benefit from the adoption of 

mobile healthcare applications – where patients are able to take control of their 

diseases and actively participate in their own treatment. However, in order for this 

analysis to be made, the Chinese society should also be one that is accustomed to 

mobile healthcare technology. Section 4.3 makes two important conclusions. Firstly, 

the Chinese citizens are well equipped and have adopted mobile phones and 

smartphones in their everyday life. Secondly, this fact has led to citizens adopting 

high expectations for the future of mobile healthcare services. These two key points 

reinforce that China is a prime case for this explorative study. Section 4.4 maps out 

key statistics and facts about Shanghai, the city that is used for analysis in this study. 

Section 4.5 reiterates some key facts about diabetes as the chosen chronic condition 

for analysis, the current available mobile health apps for diabetes, and the state of 

China with regards to diabetes. This section explored the case of Shanghai and 

confirmed that it is an ideal social setting for analysis. The methodology chapter that 

will follow, chapter 5, will take Shanghai as the case study and diabetes as the prime 

condition for analysis. Thus, examining the adoption of mobile healthcare 

applications amongst diabetes patients in Shanghai.  
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5. Methodology 

5.1. Introduction 
In chapter 3, I reviewed Rogers’ DI theory, the different components of mobile health 

apps in relation to the theory, followed by chapter 4 which examined the social setting 

that will be used for analysis. This set the scene for this section, the methodology – 

the method, which has been used to collect data to allow for the best possible analysis. 

In this section I will explore the best method of data collection for analysing the 

perceptions and adoption of mobile health apps amongst diabetes patients in 

Shanghai. Section 5.2 will explore why a survey method is used and what its 

advantages are for this particular explorative study. Section 5.3 will examine potential 

limitations in using a survey for this study with some key reflections and methods that 

have been used to resolve these limitations. Section 5.4 will cover all the questions 

that have been included in the survey with a close examination of why they were 

selected and how they will contribute to the analysis in relation to Rogers’ DI theory. 

Section 5.5 will reflect on the method of distribution that was chosen. Section 5.6 will 

reflect on issues arose when the data was collected and how they can be controlled 

and mitigated for future research. In section 5.7 a summary will be provided of this 

section.  

 

5.2. Selection of Method: A Survey  
As we have seen in the literature review, there are multiple studies across many 

academic fields using Rogers’ DI theory. However, with regards to mobile health 

apps this field is still at a preliminary stage and has not been explored extensively. 

Therefore, an exploratory research approach has been adopted in this study to explore, 

what are the attitudes, and discover at what stage Shanghai is in, in the adoption of 

health apps. It is important to reiterate that Rogers’ Theory of Diffusion of Innovation 

was a study that looked at attitudes and adoption of technology after the fact. This 

study is looking before the fact and investigating whether any data can be collected 

and inferences can be made as to the factors that influence the adoption of technology.  

 

To explore this research question a number of methods can be used such as laboratory 

testing, where patients can be brought in and questioned, personal interviews or 
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surveys. I have selected the method of a survey due to resource limitations including 

cultural and linguistic barriers. I developed a questionnaire that could be translated to 

Mandarin and given to a range of patients located in Shanghai. A survey has been 

chosen as the primary method of data collection. There are some key benefits of 

collection data in the form of a survey.  

 

• Firstly, the data is unique and the information that will be gathered will not be 

available from other sources.  

• Secondly, the survey will provide an unbiased representation of population 

interests.  

• Thirdly, a survey provides standardization of measurement ensuring that the 

same information is collected from every respondent and will allow inferences 

to be made about the behaviors, attitudes and characteristics of this population 

(Babbie, 1990).  

• Furthermore, large amounts of data can be collected in a short period of time 

and in a cost effective manner (Popper 2004).  

• Finally, results of surveys can be easily quantified and used systematically to 

make inferences and compare with studies of similar nature (Ackroyd & 

Hughes, 1981).  

 

The methodology used here, an examination of respondents answers based on a 

questionnaire, is the most suitable and established form of such an explorative study. 

The process is entirely repeatable, and therefore reliable. The questions are based on 

years of academic research completed on Rogers’ DI theory. This means that for a 

more detailed study, the questions can be used once again and distributed either to the 

same segment or a different segment with only the need to change wording for 

disease specificity.  

 

The use of a questionnaire was a common practice among studies using Rogers’ DI 

theory and primarily the work of Sahin & Thompson (2006) and Karahanna et al. 

(1999) has been used as a basis for the questionnaire in this study. The aim will be to 

get as many as participants to answer the questions as possible. For a clear analysis it 

will be most suitable to get at least 100 respondents. Due to resource limitations, this 
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is the highest possible amount that can be attained in order for this explorative study 

to be completed.  

 

Appendix 2 presents the questionnaire that was developed and presented to a selection 

of patients in Shanghai. Every question was created with a clear intention of 

providing a specific meaning or understanding to applying the DI theory to the mobile 

health sector. Each question’s purpose will be explained below. The questionnaire 

will aim to look at both kinds of diabetes patients, what their demographic 

representation is, and their perception of the adoption of mobile healthcare 

applications.  

 

Background research demonstrated that there already exist multiple applications in 

the field of chronic conditions such as diabetes, as described in section 4.5. Diabetes 

patients were chosen due to their inherent condition and needs to monitor and regulate 

their health (Norris et al. 2001). Diabetes patients must take their medication; monitor 

their blood sugar levels, sugar intake, overall dietary intake, daily exercise levels and 

much more. There are many factors that can help diabetes patients stay on a 

somewhat healthy track all of which can be achieved with a certain amount of 

independence – care at home and away from their physician. One of the 

characteristics regarding diabetes, as with many chronic conditions, is that medication 

and treatment by one’s doctor is only half of the issue. The patient must learn to adapt 

his/her lifestyle accordingly. This has meant that there are multiple apps that are being 

created by other software companies, pharmaceutical companies and others, that 

allow diabetes patients to complete a variety of these tasks on their smartphone – in 

the form of a health app. Therefore questions will be targeted specifically at diabetes 

patients living in Shanghai.  

 

5. 3 Limitations of a survey:  
There are however some limitations that are inherent when selecting the method of a 

questionnaire for this particular study. Some are specific to the concern of using a 

survey and others are directly related to the context and theory that is being use. 

These are as follows: 
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1. Firstly, there is a key assumption being made, which is that participants are 

being as truthful as they believe they can be. This is a two-fold issue; by 

asking participants to answer the questions as honest as possible, there is an 

assumption that those around them will not influence them and that they 

actually are aware of their own perceptions (Popper, 2004 & Ackroyd & 

Hughes, 1981).  

2. Further to this issue, depending on the individual and the social setting they 

are in, there is no way of truly knowing how much thought each participants is 

placing into the questionnaire and their answers (Popper, 2004 & Ackroyd & 

Hughes, 1981). 

3. The third concern regards the interpretation of each question. The overall 

analysis in this paper is about the perception of variables regarding mobile 

health apps. This means that questions are not necessarily factual unless they 

are demographic. This may cause an issue that despite two respondents 

answering the same question with the same answer, they may have in fact 

interpreted the question and the answer differently (Popper, 2004 & Ackroyd 

& Hughes, 1981).  

4. The final, and important concern is the language barrier that is apparent in this 

study. The questionnaire was written by myself and translated by a contact at 

Copenhagen Business School. This contact was an informal one, non-

professional however fluent and due to financial constraints, the best possible 

solution for translating the survey from English to Mandarin. However, it is 

important to note that I was unable to review the exact form of language used, 

as it was translated, and an assumption has been made the language follows 

the same structure and understanding as it was presented in English. 

 

These concerns are important and actions were taken, as described below, to ensure 

that they are controlled and limited as much as possible.  

Resolving	  the	  limitations	  

In order to address the first concern, a section was written on the questionnaire to ask 

participants to answer as accurately and truthful as possible. In order to address the 

second issue, if questionnaires are completed online, then it is very difficult to control 

this concern. However, if the questionnaires can be given physically to each 
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respondent than I will ensure that each participant is asked to sit down in a quiet space 

and answer at the speed to which they have time for.  To address the third issue, the 

questionnaire has been developed as clearly as possible, based on previous research 

studies and simplified with short questions and unambiguous wording where possible. 

With regards to the fourth issue, as mentioned above, I used the best possible 

translator available to me with the financial resources available in order to ensure an 

accurate and appropriate translation. 

 

5.4 The Questions  
The questionnaire was divided into two sections. The first section contained questions 

regarding the demographic background of the participants and their technological 

usage and experience. This also included a small introductory section on how to 

answer the questions and a clear definition of the term ‘mobile health apps’. The 

second section contained constructs that can be used to measure perception of the 

participants to the mobile health apps, and therein their likelihood of adoption. 

Multiple questions were used to measure each variable.   

 

A Likert scale was used for some of the questions. By using a Likert scale the 

participant is presented with a statement to which they must indicate a degree of 

agreement or disagreement. Three questions used a five-point Likert scale ranging 

from ‘strongly disagree’ to ‘strongly agree’, ‘very difficult’ to ‘very easy’ and ‘very 

negative’ to ‘very positive’ in order to measure the responses. There are some 

concerns regarding the use of a Likert scale. For example, by providing a 5-point 

scale, it fails to measure the true belief of respondents. Furthermore, people frequently 

avoid choosing the ‘extremes’ options. Despite these concerns, the Likert scale has 

some key benefits that have encouraged the use of this method here; the responses are 

quantifiable and subject to analysis and comparison; it does not require concrete 

answers from participants which makes it easier to complete; and the responses are 

easy to code and use for analysis. For these reasons, questions that require participants 

to express attitudes, while allowing for coding and data interpretation, use a Likert 

scale.   
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5.4.1	  Section	  1	  -‐	  Demographics:	  	  

Research has demonstrated that the adoption of technology can be influenced by 

education and socioeconomic status (Czaja et al. 2006), and therefore a section on 

demographics has been included in the initial section of the survey.  

 

The first question in the survey will ask the participant to select their gender. Studies 

have found that participants often respond differently depending on their gender 

(Zakaria, 2001, Venkatesh & Morris, 2000). Studies have also identified that this is 

particularly the case when it concerns technology (Sanders, 2005). In my analysis I 

have included gender as a dependent variable since the general use of mobile phones 

and apps have a gender bias.   

 

A variety of studies, including Rogers’ primary work, have found a significant 

relationship between the adoption of technology and age (Rogers, 2003; Al-Erieni, 

1999; Henry 2002; Newberger, 2001; Corbeil, 2005; Mayfield & Thomas, 2005). 

Therefore, the second question will ask about the dependent variable, age. This will 

help identify key characteristics and traits in respondents and their perception of 

mobile healthcare apps depending on the participants age.   

 

Rogers’ (2003) DI theory describes that there are differences between the different 

categories of innovators – and a main factor that links these groups is education and 

income. Therefore, the questionnaire will seek to identify these components. Question 

three will ask about the highest form of education received by the participant and 

question four will ask about the current employment status of the individual. 

Although this is not precisely asking about their income, it will give guidance as to 

their income levels and thus help identify relationships between education, income 

and adoption of healthcare technology.  

 

In order to allow us to understand the relationship between diabetes and the adoption 

of health apps, question five will ask the participants which kind of diabetes they 

have. By differentiating between the strands of diabetes, we may be able to see 

different relationships between the two different strands of diabetes.  Diabetes type 1 

often occurs in children, adolescents or young adults, and type 2 often occurs due 
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primarily to lifestyle factors and genetics (Riserus et al. 2009).  This differentiation in 

the questionnaire may allow for some patterns to be identified between the responses 

of the participants who have diabetes type 1 or type 2.  

 

Question six will address the question of whether patients are using a doctor to be 

treated or also treat themselves through adapting their lifestyle. There are basic steps 

for managing diabetes in addition to the basic medication and treatment that is 

received from the doctor. Self-treatment promotes better diabetes care and positively 

influences overall health (Polonsky et al. 2003). The aim of this question is to see 

whether there are any correlations between these two factors and how they respond to 

mobile healthcare applications – since these applications typically are a form of self-

treatment.  

 

The research in chapter 4 demonstrated that there are a significant number of users 

with smartphones in Shanghai, however, it is important to know whether these 

participants own a smartphone – which is what question seven will attempt to 

identify. This will allow us to see whether they will be able to incorporate health apps 

into their lives if they have not done so already. Question seven asks whether 

individuals are using a mobile health app. This will enable us to understand at which 

stage the adoption of mobile health apps is in.  Furthermore, question eight will aim to 

identify which of those owning a smart phone are already using a mobile health app. 

 

5.4.2	  Section	  2:	  Theoretical	  Questions	  directly	  related	  to	  the	  DI	  Theory	  	  	  

Section two of the questionnaire aims to address and identify the perception of 

diabetic patients towards mobile health apps with regards to improving their treatment 

and general usage. The work of Isleem (2006) was used as an initial starting point for 

developing the questions in this section. Rogers’ uses five features that determine the 

success of the innovation – these factors impact a person’s decision to adopt. They 

are: relative advantage, compatibility with existing values and practices, simplicity of 

innovation, trialability and observable results.  

 

In this section, question one addresses the issue of relative advantage by asking the 

participant to select an option that reflects their belief of the perceived advantage of 
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using a health app. Question two addresses the factor of trialability by asking the 

participant to identify whether they require the testing and trialability of the app 

before they use it for a longer term. Questions three and four ask the participants to 

identify their perception regarding the compatibility and difficulty of mobile health 

apps. Question five identifies whether participants are able to observe the results that 

using a mobile health app can have. This question leads on to question six, which is 

used to identify the perceived image of using mobile health apps, while question 

seven addresses specifically the social visibility of mobile health apps. Question eight 

and nine aim to identify whether the participants believe that there is a benefit in 

using a mobile health app and how those around them perceive these apps, 

respectively. Finally, question ten seeks to identify whether the participant will adopt 

a mobile health app in the coming future. These questions can all be viewed in 

Appendix 2. They aim to enable individuals to answer questions in a manner that will 

allow an analysis to be made as to some of the key perceptions of users and their 

views and use of mobile health apps.  

 

5.5 Method of Distribution:  
Initially the aim was to distribute the questionnaire online in order to collect up to 100 

respondents for a comprehensive number of participants that could be reviewed and 

analyzed. The questionnaire was translated to Mandarin and sent to Fudan hospital as 

well as several health sites and blogs that allowed diabetes patients to communicate 

with one another and answer these questions. This method of distribution was initially 

selected because it was the best possible method to collect 100 results with the 

available resources and practical concerns such as time, money and lack of networks. 

Over a period of 4-5 months, continued attempts to communicate with members of 

diabetes associations across Shanghai, universities in Shanghai, including 

Copenhagen Business School’s partner university in Shanghai, Fudan University and 

communication with online sites and public association, ultimately proved 

unsuccessful and I was unable to find a contact or source that was able to help me 

distribute the questionnaire to diabetes patients.  

 

However, I was able to make contact with Dr Jianqin Sun at Huadong Hospital in 

Shanghai. We were able to arrange a meeting where I flew out to Shanghai and spent 
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as many days as the hospital allowed collecting the questionnaires personally. During 

this time, 30 questionnaires were collected from diabetes patients.  

 

During the collection of data I was in direct contact with the head of Endocrinology at 

Huadong Hospital, Dr Wang, who received diabetes patients on a daily and continual 

basis without appointments. Each respondent personally answered the questions 

themselves and at times had to refer to the doctor for clarification of some of the 

questions.  

 

5.6 Collection of Data and Reflections:  
Over a period of three days, data was collected from patients at Fudan University 

Hospital in Shanghai with the assistance and help of Dr. Wang. Dr. Wang actively 

encouraged patients to answer the survey after they had been treated. During this 

process of collecting the data, several key issues were noted that created significant 

limitations on this study. These are listed below:  

 

1. Patients struggled with several questions and had difficulty in understanding 

them. They then returned to Dr. Wang for clarification in order to proceed. 

Two questions that were repetitively problematic were:  

a. Question 5 under section 2 was more problematic than expected for 

patients. Patients were unaware of the kind of diabetes they had. They 

referred to Dr. Wang for confirmation who explained the difference 

and which kind they had. This has significant implications on the kind 

of information and knowledge patients have on their disease.  

b. Question 7 under section 2 was lacking a third selection where 

participants could select an option that did not agree with either choice 

that was provided. This meant that several participants did not answer 

the question at all because this option was not available to them.  

2. They asked for advice on, and explanation of, questions from Dr. Wang. This 

could have potentially encouraged or influenced their true response.  

3. Patients were in a rush and did not read the introductory section, which 

described key terminology such as the definition of mobile health apps. This 

meant they answered some questions until it was realized by them that they 
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had misunderstood or were unsure. They then re-read the introduction or 

returned to Dr. Wang for advice.  

4. Despite the introductory section on the definition of mobile health apps, even 

those who read the sections, there were many who still did not understand 

exactly what that entailed and referred to Dr. Wang for further explanation. 

This meant that even though Dr. Wang and I had spoken about the definition, I 

was not able to track and be aware of the definition he was providing to the 

patients, to which they based their responses on in the questionnaire.  

5. The respondents were mostly elderly or over the age of 40. This meant that the 

analysis would provide a skewed analysis of the overall perceptions of 

adopters of mobile health apps.  

6. Finally, two errors were apparent in the survey that I was not aware of until I 

was confronted with them during the collection process. These were:  

a. Question 4 under section 1 lacked an additional selection for patients 

to select the box ‘retired’. This became an important error as many of 

the participants were in fact over the age of 50 and therefore retired.  

b. Question 6 under section 2, regarding the image of health apps, had the 

Likert scale labeled incorrectly. Although in the English format of the 

questionnaire, the scale went from very negative through to very 

positive, the Mandarin version that was translated had been written as 

from very negative to very negative. This mistake was spotted in the 

initial surveys by Dr. Wang and was corrected by a marker on all 

surveys given to the remaining participants.  

 

5.6.1	  Mitigating	  future	  limitations	  and	  errors	  in	  future	  research	  

In response to the issues that became apparent during data collection, I have made 

suggestions below as to what can be done to counteract some of these limitations. 

These are ordered respectively to the points above.   

 

1. The questions should be translated by a professional translator in order to 

avoid any confusion for respondents  

2.  In order to prevent the influence of an external and non-involved member, Dr. 

Wang, this survey would have been more controlled if there was an additional 
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member who was fluent in Mandarin and could explain the questions where 

necessary. This would ensure that the meanings were exactly the same and 

exactly as they were intended.  

3. In order to avoid patients rushing through the questionnaire, it may be useful if 

the individual that is handing out the questionnaire could specify to the 

respondent the length of time that is required to complete the questionnaire. 

This will avoid a scenario where respondents are rushing when they are only 

half way and realize the length of time it will take.  

4. The definition of mobile health apps in the beginning of the survey needed to 

be clearer for the respondents. This issue could have perhaps been mitigated if 

the translation was professional.  

5. The respondents were all above the age of 40 and a great majority above the 

age of 50. This could have been spread over a wider range by having more 

than 30 respondents. Therefore, a larger volume of participants would have 

enabled for a more varied data for analysis.  

6. With regards to the errors on the questionnaire, a small sample of patients 

completing the survey could have helped to identify these issues before the 

larger sample. An initial sample of 5 patients would have been sufficient and 

this would then allow for identification of any possible errors.  

 

This section is an important part of the methodology and the concerns, issues and 

limitations that became apparent when the data was collected. These limitations are a 

concern for this study but they do not invalidate the study in any manner. They are 

simply concerns that must be considered when looking at the analysis.   

	  

5.7 Summary  
The methodology chapter covered the basis of why a survey was selected, how it was 

completed and what are were the limitations to the study. In section 5.2, I explored 

that a survey was the best possible method of distribution for a study that was, 

amongst others, geographically distant, had financial and resource constraints and 

linguistic limitations. Section 5.3 discussed potential limitations of a survey and key 

assumptions that are made when selecting a survey as the method of data collection.  

The section was finalized with steps that are taken to resolve most of these limitations 
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in order to provide a valid study. Section 5.4 reviewed all the questions that were 

included in the survey with a direct link to the previous studies and Rogers’ DI 

theory. Section 5.5 reviewed the process that I underwent when attempting to collect 

data concluding that the data was personally collected in Shanghai of 30 participants. 

In section 5.6, I reviewed some key limitations and concerns that were experienced 

when collecting this data from the respondents. The chapter is concluded with 

suggestions on how these issues can be mitigated for future research. Chapter 6 will 

analyse the data collected and making key findings and conclusions.  

	  

6. Analysis  

6.1 Introduction  
The methodology chapter allowed for a concrete method of data collection amongst 

diabetes patients in Shanghai. 30 results were collected from respondents and are 

analyzed in this section. Section 6.2 will look at some raw statistics with regards to 

the theoretical section of the questionnaire. There are some interesting results when 

looking at the way in which respondents answered questions regarding relative 

advantage, compatibility and complexity of using a health app, how important 

trialability was for them and finally how they perceived the potential results of using a 

health app. Section 6.3 will then take a cross sectional analysis of sections 1 and 2, 

looking at which data demonstrated interesting statistics when comparing 

demographics with theoretical and perceptual components of the questionnaire. The 

section will then summarize some of these key points and where they leave us.  

 

6.2 Analysis of Data from Section 2 in the Survey  
Appendix 3 demonstrates all frequency and percentages of the respondents. Appendix 

4 consists of an analysis of the correlation between section 1 and section 2. As 

described in chapter 5, section 1 of the survey consists of demographic and 

technological questions, and section 2 contains attitudinal questions that aim to 

identify the perceptions of the participants based on the theory presented in chapter 3 

of this paper. Of all the tables present in Appendix 4, a number of them are excluded 
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from this analysis. The analysis only contains data that illustrates some kind of pattern 

or indication of participants’ attitudes.  

 

The main priority of this study has been to look at the attributes of the innovation and 

to explore where mobile health apps lie in this context. There were five main 

attributes that were discussed above and that have been used as key indicators in the 

questionnaires. These are; relative advantage, compatibility, complexity, trialability 

and observability. Each of these will be presented to analyse how participants 

responded.   

 

6.2.1	  Relative	  Advantage:	  	  

Table 1: Results to the question: ‘What is the perceived advantage of using a health 

app?’ 

 

 
Frequency Percent 

It would enable me to understand my condition better 10 33% 
It would enable me to communicate with my doctor better  12 40% 
It would enable me to take care of my condition far better  3 10% 
It would not help me take care of my condition better than I do 
today 5 17% 
Sum 30 100% 

 

The table above demonstrates that only 17% of the participants agreed with the 

statement that ‘It would not help me take care of my condition better than I do today’. 

This means that 83% of all the participants were able to understand the relative 

advantage of using and having a health app.  

 

6.2.2	  Compatibility	  with	  existing	  values:	  	  

Table 2 demonstrates the results for participants’ responses to whether they believed 

that mobile health apps were compatibility with existing values and lifestyle. Over 

50% selected that it would not fit well into their lifestyle. This is an interesting 

statistic since 83% could see a benefit of using a health app.  
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Table 2: Results to the question ‘The use of health apps…’ 

 

 
Frequency Percent 

Would be compatible for me in my current lifestyle  3 10% 
Would fit into my lifestyle  10 33% 

Would not fit well into my lifestyle  17 57% 

Sum 30 100% 
 

According to Rogers’ theory compatibility with life style and values is an important 

element in the adoption of an innovation. An innovation that is incompatible with 

norms and values will not be as rapidly adopted as one that is compatible. Despite the 

fact that 77% of users selected that they have a smart phone still over 57% of the 

participants believe that it is incompatible with their lifestyle.  

 

Furthermore, the complexity and thus difficulty of using a health app also plays an 

important role in determining the rate of adoption. Table 3 illustrates the results for 

the participants’ response to the difficulty in using a health app. There was not a 

concrete and clear result on the question ‘Please indicate how you view the difficulty 

of using a health app’. 80% of the participants selected between 1 and 3. This 

demonstrates that 80% where unsure or found the use of a mobile health app difficult. 

33% selected that they believed that it was very difficult to use a health app. 

According to Rogers’ theory ideas that are easier and simpler to understand will be 

adopted more rapidly than those that are not (Rogers, 2003).  

 

Table 3: Results to the question ‘Please indicate how you view the difficulty of using 

a health app’  

 

 
Frequency Percent 

1. Very Difficult  10 33% 
2.  5 17% 
3. Neutral 9 30% 
4.  1 3% 

5. Very Easy  5 17% 

Sum 30 100% 
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6.2.3	  Trialability:	  	  

According to Rogers, the rate of adoption is typically higher when individuals can 

deal with uncertainty of the innovation by using it on a trial basis. The question here 

looks at how long the individual would like to test the product. Whether a short trial 

basis is enough or whether it is important for users to see the effects of a heath app 

before taking it on board.  

 

Table 4: Results to the question of whether participants require to trial a health app 

 

 
Frequency Percent 

Before deciding on whether or not to adopt a health app, I want to 
use it on a trial basis  7 23% 

Before deciding on whether or not to adopt a health app, I want to 
try it out properly  11 37% 

I would like to try out the health app on a trial basis long enough 
to see what it can do  12 40% 

Sum 30 100% 
 

The results showed an almost equal distribution amongst those who wanted to try it 

out properly and those who needed to try it out until they could see exactly what it 

could do. In the following sections of this paper there is a reflection about this section. 

The questions should have been clearer on exactly what it meant to try a health app 

properly and how that was different to using it long enough to see what it could do.  

 

6.2.4	  Observable	  results	  	  

Another key attribute in Rogers’ theory is observable results. Two questions were 

placed into the questionnaire to identify whether the results of an innovation are 

visible to others and whether they are even understood. In section 2 of the 

questionnaire, participants were asked to indicate whether they could communicate 

the pros and cons of using a health app. Table 5 demonstrates the results.  
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Table 5: Results to the question as to the result demonstrability of a health app  

 

 
Frequency Percent 

I have difficulty in explaining why adopting a health app may or 
may not be beneficial for me  14 47% 

I could communicate to others the pros and cons of adopting a 
health app  9 30% 

I have no difficulty in telling others about the results of 
adopting a health app  7 23% 

Sum 30 100% 
 

47% of the participants selected that they had difficulty in explaining why adopting a 

health app may or may not be beneficial for them. Only 23% selected that they had no 

difficulty in telling others about the results of adopting a health app. This 

demonstrates that a significant number of the participants do not understand the 

benefits of health apps and why they should adopt it. This is in line with question 8 

where participants are asked to indicate to what extent they agree that the adoption of 

health apps would be beneficial for them and their health. According to Rogers’ DI 

theory, if users are unable to understand and perceive the results attained from an 

innovation, then the rate of adoption of the innovation will be lower. Here it is evident 

that a significant number of participants were unable to communicate the pros and 

cons of a health app. This illustrates that the flow of information and potential results 

of mobile health apps is not entirely effective and clear.  

 

Table 6 demonstrates the results to the question of the degree to which participants 

felt that mobile health apps were beneficial for their health.  

 

Table 6: Results to the question ‘Please indicate to what extent you agree that the 

adoption of health apps would be beneficial for you and your health’ 

 

Value Frequency Percent 
1. Strongly disagree  18 60% 
2.  4 13% 
3. Neutral 7 23% 
4.  0 0% 

5. Strongly agree 1 3% 

Sum 30 100% 
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If participants are unable to clearly explain the benefits of the innovation then it is 

only consistent that they also do not see it as a benefit for their health. 60% of 

participants selected that they strongly disagree with the statement ‘adoption of health 

apps would be beneficial for you and your health’. However, it must be noted, that, it 

would be expected for participants to answer with a more neutral response and thus 

answering between numbers 2 and 4. 63% of participants answered 5 or 1, meaning 

that they in fact held strong opinions regarding the benefits of mobile health apps, 

even though 47% were unable to communicate the pros and cons of using a health 

app.  

 

6.2.5	  Intent	  to	  Adopt	  	  

When looking at the final question in section two, asking the respondent to state their 

intention of adopting a health app, 53% stated that they did not intend on using a 

health app at all, as shown in table 7. Already this information is very telling about 

the future of the adoption of mobile health app. In section 6.2.1 we saw that only 17% 

of the respondents did not believe that a mobile health app would contribute to the 

improvement of their health and disease. This meant that 83% of all participants 

believed that there was a benefit of some sorts. Despite the statistics, 53% of all 

respondents selected that they did not intend on using a health app.  

 

Table 7: Type 2 Diabetes And The Adoption Of Health App  

 

 
Frequency  Percent 

I intend to adopt a health app within the next month  5 17% 
During the next 6 months, I plan to experiment with the use of health apps  9 30% 
I do not intend on using a health app at all  16 53% 
Sum  30 100%  

 

This demonstrates that despite the fact that patients are aware of the innovation and 

can see the benefits, there are many factors that are an obstacle to its adoption. It is 

precisely for this reason that the use of Rogers’ theory is instrumental in 

understanding what these obstacles are, so that they can be addressed and overcome.  

 



	   57	  

6.3 Cross analysis of Section 1 and Section 2: 
In this section, I will compare some of the demographical results from section 1 to the 

theoretical questions in section 2. All the comparative tables are available in 

Appendix 4.  

6.3.1	  Differences	  in	  Gender	  	  

One comparison that demonstrated interesting results was the gender versus 

participants’ responses to compatibility to using a health app. As mentioned in section 

4.4.1, studies have demonstrated varying results when observing gender and 

technology (Zakaria, 2001). Table 8 demonstrates the results of a cross analysis of 

gender and compatibility. The distribution of respondents was almost equal for men to 

women (13:17). What is interesting here, is that the responses for men where fairly 

distributed with almost 50% responding that they believed that mobile health apps 

would fit well into their lifestyle. However, for women, there was a significant 

number, 13 (76% of all women), who selected that they did not believe that mobile 

health apps would fit well into their lifestyle.  

 

Table 8: Gender and Compatibility  

 

 
Male Female Sum  

Would be compatible in my current lifestyle  15% 6% 10% 
Would fit well into my lifestyle 54% 18% 33% 
Would not fit well into my lifestyle  31% 76% 57% 
Sum (N=30) 100% (n=13) 100% (n=17)  100%  

 

This demonstrates that women have a tendency to perceive mobile health apps as 

more incompatible to their lifestyle than men. These gender differences can be rooted 

in the cultural differences of each social setting and is an important indicator if 

attempts are made to encourage the use of mobile health apps. If healthcare initiatives 

were to be put in place in order to encourage the use of mobile health apps, there 

would need to be a different approach for men and women. Further research would 

need to be conducted in order to understand why females in Shanghai are more 

inclined to view mobile health apps as incompatible with their daily lives than men.   
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6.3.2	  Differences	  in	  Age	  	  

As noted in section 4.4.1, many studies found a significant relationship between 

adoption of technology and age (Rogers, 2003; Al-Erieni, 1999; Henry 2002; 

Newberger, 2001; Corbeil, 2005; Mayfield & Thomas, 2005). An important note must 

be made regarding the variety of age in the data collected. All respondent were above 

the age of 40, with only one respondent between the age of 40 and 49 (3%), 11 

between 50 to 59 years of age (36%) and 18 who were over the age of 59 (60%). This 

has an important consequence for the results of the data. It means that all analysis that 

is made here and in the following section are actually results based on a skewed age 

reference. This means that much of the analysis and conclusions made with regards to 

Rogers’ DI theory and the data collected here is actually a representation of a specific 

age group of diabetes patients in Shanghai. A larger number of data must be collected 

in future research in order to allow for a complete analysis of the age differences and 

the theoretical answers in section 2.  

 

Nevertheless, comparing all the 10 questions in section 2 to the age demographics, 

there are two interesting statistics that can be seen. The first is the responses in 

perceived advantage of using the health app, and the second the behavioral intentions 

of participants.  

 

Age	  and	  Perceived	  Advantage	  	  

With regards to the responses to perception of using a health app, in relation to the 

different age groups, one clear pattern is demonstrated in Table 9. Across those 

between 50-59, 45% have claimed they are willing to try the app just on a trial basis 

to see if it helps, whereas the majority (55%) of those above the age of 60 have 

answered that they must try the health app long enough to see its benefits before 

adopting it.  

 

Rogers’ DI theory claims that trialability is an important attribute for the rate of 

adoption and thus can have a significant impact on the rate of adoption. When we 

compare the data against age factors, it is evident that those who are older are more 

inclined to give their time to new innovations, only if they can truly understand the 

benefits by trying the innovation on trial basis.  
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Table 9: Age And Perceived Advantage  

 

  

19 Years 
or 
younger 

20-29 
Years  

30-39 
Years 

40-49 
Years  

50-59 
Years  

Over 
59 
Years  Sum  

Before deciding on whether or not to 
adopt a health app, I want to use it on a 
trial basis  0% 0% 0% 0% 46% 11% 23% 
Before deciding on whether or not to 
adopt a health app, I want to try it out 
properly  0% 0% 0% 100% 36% 33% 37% 
I would like to try out the health app on 
a trial basis long enough to see what it 
can do  0% 0% 0% 0% 18% 56% 40% 

Sum (N=30) - - - 
100% 
(n=1) 

100% 
(n=11) 

100% 
(n=18) 

100% 
(N=30) 

 

Age	  and	  Behavioral	  Intentions	  	  

The second interesting comparison that was found, was a cross analysis between age 

and behavioral intentions. Table 10 demonstrates the results of age against behavioral 

intentions.  

 

This analysis demonstrates that the majority (72%) of those over the age of 59 do not 

intend on using a health app at all. With the age group of 50-59, however it is equally 

spread between those who intend on using a health app in the next month, next 6 

months or do not intend on using it at all (Table 10).  

 

Table 10: Age and Behavioral Intentions   

 

  
19 Years or 
younger 

20-29 
Years  

30-39 
Years 

40-49 
Years  

50-59 
Years  

Over 59 
Years  Sum  

I intend to adopt a health app within 
the next month  0% 0% 0% 100% 36% 0% 17% 
During the next 6 months, I plan to 
experiment with the use of health 
apps  0% 0% 0% 0% 36% 28% 30% 
I do not intend on using a health app 
at all  0% 0% 0% 0% 27% 72% 53% 

Sum (N=30) - - - 
100% 
(n=1) 

100% 
(n=11) 

100% 
(n=18) 

100% 
(N=30) 

 

This analysis reinforces the point made early in this section, that age does influence 

the perception and therein the adoption rate of innovations. Those above the age of 59 

are much less inclined to be open and adopt new innovations.   
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6.3.3	  Differences	  in	  Employment	  	  

When comparing employment with the theoretical components of the questionnaire, 

an interesting pattern was found when comparing employment status to respondents’ 

answers to how difficult they felt it was to use a health app.  

Employment	  and	  difficulty	  of	  using	  a	  health	  app	  

Table 11 below demonstrates the cross analysis between the employment status of 

respondents and how they responded to the difficulty of using a health app. The 

majority (56%) of those who were unemployed viewed health apps as very difficult to 

use, whereas those participants who were employed full-time selected fairly evenly 

between very difficult and very easy, with a slightly higher number in some selecting 

very easy.  

 

Table 11: Employment And The Difficulty Of Using A Health App  

 
Please indicate how you view 
the difficulty in using a health 
app Unemployed  

Self 
employed  Student 

Employed 
full-time 

Employed 
part-time Sum 

1. Very difficult 56% 0% 0% 20% 0% 33% 
2.   11% 0% 0% 20% 0% 14% 
3.  Neutral 11% 100% 0% 20% 0% 24% 
4.   11% 0% 0% 0% 0% 5% 
5. Very easy  11% 0% 0% 40% 0% 24% 

Sum (N=21) 100% (n=9= 100% (n=2) - 
100% 

(n=10) - 
100% 

(N=21) 
 

This demonstrates that the adoption rate will typically be slower for those who are 

unemployed than those who are not. This can be a reflection of educational status, 

however, there were not significant patterns found when comparing difficulty of using 

a health apps and education.  

 

6.3.4	  Smart	  Phones,	  Mobile	  Health	  Apps	  and	  Adoption	  

Having a smartphone did impact some results when answering whether the participant 

intended on adopting a health app. Of those who did not have a smart phone, not a 

single one answered that they would adopt a health app and over 70% selected that 

they did not intend on using a health app at all, as shown in table 12. This 

demonstrates that if potential users do not have a smartphone, they will have a 
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different lifestyle and social/technological values than those who are accustomed to 

using a smart phone, and thus are more reluctant to adopt a mobile health app as it 

will first entail using a smart phone.  

 

Table 12: Smart Phones And Adopting Health Apps  

 

 

Has a 
smartphone 

Does not have a 
smartphone Sum 

I intend to adopt a health app within the next month  22% 0% 17% 
During the next 6 months, I plan to experiment with 
the use of health apps  30% 29% 30% 
I do not intend on using a health app at all  48% 71% 53% 

Sum (N=30) 100% (n=23) 100% (n=7) 100% (N=30) 
 

Table 13 demonstrates a comparison between those who did use a health app on their 

smartphone and their intention on using a health app in the future. All of those who 

did have a health app selected that they would adopt health apps in the future. 

However, an overwhelming 90% (27 participants) of the respondents did not use any 

health app at that time and 60% did not intend on using a health app at all.  

 

Table 13: Mobile Health Apps on Smart Phones And Adopting A Health App  

 

 
Has a mobile 
health app 

Does not have 
a mobile 

health app Sum 
I intend to adopt a health app within the next 
month  100% 7% 17% 
During the next 6 months, I plan to experiment 
with the use of health apps  0% 33% 30% 
I do not intend on using a health app at all  0% 60% 53% 
Sum (N=30) 100% (n=3) 100% (n=27) 100% (N=30) 
	  

6.5. Summary  
Chapter 3 and 4 of this study prepared the fundamental theory and facts for the case 

study, while chapter 5 described the process to which was used in this study. These 

three chapters laid the foundation for chapter 6, which analyzed the data that was 

collected from diabetes patients in Shanghai.  
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Section 6.2.1 demonstrated that 83% of all the participants stated that they believed 

that there was an advantage to using the a mobile health app in terms of either 

understanding their condition, communicating with their doctor or enabling them to 

take care of their condition better than they already do. This is in line with the data 

presented in section 4.3, where it was evident that Chinese citizens have high 

expectations for the future of mobile healthcare services.  

 

Section 6.2.2 highlighted two interesting points for analysis. Firstly, 50% of the 

respondents stated that using a mobile health app would not fit into their lifestyle.  

Secondly, 50% responded that using a mobile health app was either difficult or very 

difficult to use. It is interesting to note that, despite the belief that mobile health 

applications are beneficial for respondents, they perceive that it is difficult to use and 

incompatible with their lifestyle.  

 

Section 6.2.3 demonstrated that it was important for participants to use the mobile 

health app for a sufficient period of time until the results and benefits were clear, 

before adopting it for a longer period of time. This is in some ways in contrast to the 

fact that a large majority (83%) already perceived using a health app as beneficial in 

some way. This can, however, be a reflection of what was presented in section 6.2.2, 

that patients are unsure if the mobile health app is compatible with their lifestyle and 

if they will have difficulty in using it.  

 

Section 6.2.4 demonstrated that 47% of participants felt it was difficult to explain why 

adopting a health app may or may not be beneficial for their health. This is an 

interesting note for this study as 83% of respondents already answered that they could 

see a beneficial in some way to using a mobile heath app, as discussed in section 

6.2.1. This demonstrates that the flow of information and true understanding why a 

mobile health app is beneficial is in fact unclear for many respondents.  This point is 

then further reiterated by asking patients about the benefits of mobile health apps 

again, but within a different format. Where question 1 of section 2 in the 

questionnaire asked respondents to make a specific choice about what the benefit of 

using a mobile health app was, question 8, as shown in table 6, asked respondents to 

indicate the extent to which they agreed that the adoption of health apps would be 

beneficial for their health. Surprisingly only 3% of the respondents agreed or strongly 
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agreed. The remaining 96% felt neutral, disagreed or strongly disagreed, and a total of 

60% stated that they disagreed or strongly disagreed. This demonstrates a clear 

inconsistency with the opinions of respondents about how they perceive mobile health 

applications and the benefits for their own health.  

 

Section 6.2.5 demonstrates an interesting conclusion to the data presented and 

analyzed above. When asked to state when and if respondents will adopt a mobile 

health app 53% stated that they do not intend on adopting a health app. This is in line 

with Rogers’ theory, which states that the adoption rate will be slower when users 

have stated that they believe mobile health apps are incompatible with their lifestyle, 

difficult to use and that they have difficulty in communicating the pros and cons as 

well as describing the true benefits for their health.  

 

Section 6.3.1 demonstrated that there was a pattern that women perceived mobile 

health apps as less compatible to their lifestyle than men. Section 6.3.2 reviewed two 

patterns that were identified when looking at age. Firstly it must be mentioned that the 

data that was collected was lacking a wide range of age within patients. This is 

important to note as it is not possible to make an analysis of how respondents 

answered accordingly to age groups below the age of 40. What can be seen however, 

is that those who are in the ‘older’ age category, that is above the age of 50 require to 

test new innovations until it is evident what the results are. The second observation is 

that of those who are above the age of 59, 72% selected that they did no intend on 

adopting a health app. Although this study is lacking a variety of age groups, from the 

differences between the age groups of 50-59 years and those above 59, it can be seen 

that the older the age, the less inclined they are to adopt mobile health apps.  

 

Section 6.3.3 reviewed the patterns that were evident when looking at employment 

status of respondents. Data demonstrated that of those whom were unemployed 56% 

felt that using a health app was very difficult, while in other employment categories it 

was fairly evenly distributed. It is interesting to note that respondents answer the 

Likert scale with such extremes (answers 1 and 5). Further research would need to 

made in order to understand what can be evaluated from this since there was little or 

pattern in the educational question and the question contained an error – it was 

lacking the option of ‘retired’ and therefore either lacking a response in total or 
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perhaps encouraging respondents to select unemployed because the option of retired 

was missing. Section 6.3.4 identified that despite having a smart phone, almost 50% 

of respondents had no intention of adopting a mobile health app. Furthermore, of 

those who did not have a mobile health app, 60% also had no intention of adopting 

one.  

 

This analysis demonstrated that the attributes that Rogers provides, relative 

advantage, complexity, compatibility, trialability and observable results have clear 

implications for the intention to adopt. With the exception of relative advantage, the 

four attributes complexity, compatibility, trialability and observable results were an 

important factor for respondents. These obstacles can interfere with the rate of 

adoption and adoption overall. These are important implications for potential policy 

makers in encouraging the use of mobile health apps across the nation and will be 

explored in the conclusion of this paper.   

7. Conclusion 

7.1 A Review of the Paper  
Chapter 2 of this paper reviewed the existing adoption theories with a particular focus 

on the TAM model and Rogers’ Diffusion of Innovation Model. A brief overview was 

given as to why the TAM was not selected. A literature review was then presented of 

studies that focus on Rogers and mobile healthcare technology to set the scene for 

what has been researched up to today. It was then concluded that no study has used 

Rogers’ DI theory on a direct study of mobile health applications. By reviewing what 

is available today, I demonstrated the uniqueness of this study and prepared a 

foundation for following chapter, chapter 3, which presented Rogers’ theory in more 

detail.  

 

Chapter 3 explored Rogers’ Diffusion of Innovation (DI) theory in depth in order to 

allow this study to assess the adoption of mobile health apps under the light of the DI 

theory. The chapter then explored the four elements in the process of diffusion as well 

as the five crucial elements that Rogers’ identifies which can have a significant 

impact on the adoption of an innovation and its rate These two main features are 
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instrumental to Rogers’ DI theory and thus used as the basis for the methodology and 

exploration of the research question at hand – to assess the adoption of mobile 

healthcare applications amongst diabetes patients in Shanghai. In order to proceed 

with this question, I then used the second half of this chapter to analyse those key 

features with regards to mobile health applications.  

	  
	  
Chapter 4 provided an overview of the country and city that was selected as the case 

study in this explorative study, that of Shanghai and China. The chapter began with 

key statistics of the Chinese healthcare and its rising costs, and increasing elderly 

population that has become problematic for key politicians and policy makers. The 

chapter then developed two key observations about China. Firstly, Chinese citizens 

are well equipped and have adopted mobile phones and smartphones in their everyday 

life. Secondly, this fact has led to citizens adopting high expectations for the future of 

mobile healthcare services.  

 

These two key points reinforced that China was a primary case for this explorative 

study. The chapter also highlighted key statistics and facts about Shanghai, the city 

that was used for analysis in this study. Section 4.5 presented key facts regarding 

diabetes and why it was selected as the chosen disease group. The chapter was 

finalized with the current available mobile health apps and the state of China with 

regards to diabetes. This chapter laid the foundation for the social setting and the 

selected target group for examination. This together with chapter 3 provided the basis 

for the methodology chapter that followed. 

 

Chapter 5 presented the methodology that was used in order to assess the adoption of 

mobile health applications amongst diabetes patients in Shanghai. The chapter began 

by exploring why the survey method was selected and addressing key limitations and 

the actions that were taken to reduce those limitations. The chapter then presented the 

reasoning for all the questions that were selected for the questionnaire – both 

demographic and theoretical – as well as the process by which was undertaken in 

order to collect the data. There were some issues and limitations that arose during and 

after the collection process that were all identified together with suggestions on how 

to reduce these errors and concerns in future research.  
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Chapter 6 of this research paper presented the key findings from the data that was 

collected from diabetes patients in Shanghai. Here are the key analyses and 

conclusions that were made:  

 

• 83% of all the participants stated that they believed that there was an 

advantage to using the a mobile health app in terms of either understanding 

their condition, communicating with their doctor or enabling them to take care 

of their condition better than they already do.  

• 50% of the respondents stated that using a mobile health app would not fit into 

their lifestyle.  

• 50% of the respondents stated that using a mobile health app was either 

difficult or very difficult to use.  

• 40% of the participants selected that they required using the mobile health app 

for a sufficient period of time until the results and benefits were clear, before 

adopting it for a longer period of time. 

• 47% of participants felt it was difficult to explain why adopting a health app 

may or may not be beneficial for their health 

• 53% stated that they do not intend on adopting a health app 

• Women perceived mobile health apps as less compatible to their lifestyle than 

men 

• Those in the ‘older’ age category, that is above the age of 50, require to test 

new innovations until it is evident what the results are 

• 72% of those who were above the age of 59 selected that they did no intend on 

adopting a health app 

• 56% of those who were unemployed felt that using a health app was very 

difficult, while in other employment categories it was fairly evenly distributed 

• 50% of those who selected that they had smart phones had no intention of 

adopting a mobile health app 

• 60% of those who did not have a mobile health app also had no intention of 

adopting one. 
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7.2 Implications of the Findings of the Research Question for Future 

Policy Making    

Rogers’ theory has been able to provide some key understandings for some of the 

potential obstacles for the adoption of mobile healthcare technology. From using his 

theory as an instrumental part of the methodology and analysis, it can be seen that 

compatibility, complexity, trialability and ability to observe results are concerns for 

potential adopters and have an impact on the adoption of mobile health applications. 

What was an interesting issue in this study was that a significant number of 

participants believed that there was a relative advantage to using a mobile health 

application, despite their unwillingness to adopt a mobile health app. These have been 

beneficial and instrumental in providing an overview for steps that can be taken in 

order to promote the use and adoption of mobile healthcare technology.  

 

Using the above stated insights from my analysis, a number of policy 

recommendations can be made:  

 

• Information regarding the precise benefits of mobile health applications needs 

to be distributed to patients. This can be through inter-personal 

communication as stated by Rogers (2003). This can be through nurses and 

doctors when they are at the hospital.  

• In order to address the issue of complexity, public institutions can create 

partnerships with software and healthcare companies, ensuring that mobile 

health applications are targeted to the right age and employment group. This 

means, for example, that for the older generations adjustments can be made 

for applications that simpler to use, with fewer features in order to encourage 

the user/patient to get accustomed to using the application and thus taking a 

greater role in their own treatment.  

• In order to address the issue of compatibility, measures should be taken to 

understand why, despite having a smart phone or tablet, users find mobile 

health applications incompatible. This could for example be done by patient 

interviews carried out by healthcare professionals as part of a wider program. 

• With regards to trialability, it can be assumed that applications should at least 

initially be free to allow users/patients the ability to test the application. By 
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allowing patients to test the mobile health application for a period of time, this 

will, as Rogers’ DI theory states, encourage the rate of adoption and overall 

adoption of the application.  

• In order to address the issue of allowing users/patients to understand and see 

the results, here it would be beneficial to involve health practitioners in the 

process. Similar to the first point, it is important to provide enough 

information for patients so that they can see the results and understand what it 

can mean for them to adopt a mobile health app.  

 

These recommendations are merely a few select ideas of how this thesis can be used 

as a tool for developing the right policies to ensure that patients adopt mobile health 

applications. The potential benefits from the adoption of mobile health applications 

can be substantial and understanding the innovation and getting the users involved, 

can encourage usage.  

 

7.3 Future Research  
This paper has explored the use of Rogers’ DI theory with regards to the adoption of 

mobile health applications amongst diabetes patients in Shanghai. Overall, it has used 

this theory in order to assess what can be understood and what obstacles are present 

when looking at the adoption of mobile health applications amongst a technologically 

savvy city and a particular chronic condition. Here, I will present some ideas for 

future research in order to expand on this theory and provide a clearer analysis for 

policy makers:  

 

• Rogers’ theory provided great insight to what can be understood as obstacles 

in adopting mobile health applications, however through the survey it was also 

found that there were key differences in results when observing demographics. 

By taking a larger sample of data, one can understand the difference between 

what the demographic differences can mean for the adoption of this 

innovation.  

• Further research should be conducted in order to understand why females in 

Shanghai are more inclined to view mobile health apps as incompatible with 

their daily lives than men.   
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• Rogers’ DI theory also discusses many other aspects including the adopter 

categories. Future research could aim to identify the different adopter 

categories that may enable a better understanding of the innovation process.  

• Further research could also explore the differences between different kinds of 

chronic conditions. Differences can perhaps demonstrate that it makes sense to 

target certain kinds of chronic conditions to begin with.  

• Further research should also aim to fill in a gap in this paper, by providing a 

wider variety of age groups. The data provided here is mostly for those above 

the age of 50. This has provided a somewhat skewed analysis and thus should 

be explored by taking a much larger data sample.  

 

By being aware of the conclusions of this study and furthering our knowledge by 

addressing the above points for further research, we can get closer to making Mobile 

Healthcare the catalyst that it has the potential to be in the treatment of chronic 

diseases. 

 

	    



	   70	  

8. Bibliography 
  
• Al-Erieni, S. A., (1999), Attitudes of King Saud University faculty toward 

development and implication of a telecommunications-based distance education 
program as an alternative to conventional teaching. Unpublished doctoral 
dissertation, George Mason University, Virginia. 

• Ackroyd S.,  & Hughes J.A., (1981), Data Collection in Context, Longman 
• Babbie E., (1990), Survey research methods, Belmont, CA Wadsworth 
• Bagozzi, R.P., (2007), ‘The legacy of the technology acceptance model and a 

proposal for a paradigm shift’, Journal of the Association for Information 
Systems 8(4): 244–254. 

• Bhatia S.L., (2012), ‘China provides universal health insurance at a fraction of 
the cost’, Center for Health Policy, available at: 
http://healthpolicy.stanford.edu/news/china_provides_universal_health_insurance
_at_a_fraction_of_the_cost_20120502/, last accessed on August 2nd 2014.  

• Blankenship, S.E., (1998), ‘Factors related to computer use by teachers in 
classroom instruction’, (Doctoral Dissertation, Virginia Polytechnic Institute and 
State University, 1998), ProQuest DigitalDissertations. (UMI No. AAT 
9831651). 

• Bodenheimer T., Lorig K., Holman H., Grumbach K., (2002), ‘Patient self-
management of chronic disease in primary care’, Journal of the American 
Medical Association, Vol. 288, pp.2469–2475. 

• Carter, C.W. (1998), ‘An assessment of the status of the diffusion and adoption of 
computer-based technology in Appalachian College Association colleges and 
universities’, (Doctoral Dissertation, Virginia Polytechnic Institute and State 
University, 1998). ProQuest DigitalDissertations. (UMI No. AAT 9905169). 

• Carter T., O’Neill S., Johns N., & Brady R. W., (2012), ‘Contemporary Vascular 
Smartphone Medical Applications’, Annals of Vascular Surgery, Vol. 27, Issue 6, 
pp. 804 – 809.  

• Clark, M., Goodwin, N., (2010) ‘Sustaining innovation in telehealth and 
telecare: WSDAN briefing paper’, London: WSD Action Network 2011  

• Chandra A., & Skinner J., (2012), ‘Technology Growth and Expenditure Growth 
in Health Care’, Journal of Economic Literature, Vol. 50, No. 3, pp.645 – 680  

• Chen J.V., Yen D.C. & Chen K., (2008), ‘The acceptance and diffusion of the 
innovative smart phone use: A case study of a delivery service company in 
logistics’, Information and Management, Vol. 46, No. 4, pp. 241-248  

• Chopra M., Galbraith S. & Darnton-Hill I., (2002), ‘A global response to a global 
problem: the epidemic of over nutrition’, Bulletin of the World Health 
Organization, Vol. 8 No. 12 pp. 952-958 

• Chuttur, M.Y. (2009), Overview of the Technology Acceptance Model: Origins, 
Developments and Future Directions, Indiana University, USA, Sprouts: 
Working Papers on Information Systems 



	   71	  

• Corbeil, P. (2005). History and the computer in Canadian institutions: An 
overview. Social Science Computer Review, 23(2), 181-189. 

• Czaja, S.J., Charness N., Fisk, A.D., Hertzog, C., Nair, S.N. & Sharit, J., (2006), 
‘The Factors Predicting the Use of Technology: Findings from the Center for 
Research and Education on Aging and Technology Enhancement (CREATE)’, 
Psycho Aging, Vol. 21, No. 2, pp. 333-352  

• Davis, F.D., (1989) ‘Perceived usefulness, perceived ease of use, and user 
acceptance of  information technology’. MIS Q, Vol. 13 pp. 319–339.  

• Deloitte Center for Health Solutions, (2012), mHealth in an mWorld; How mobile 
technology is transforming healthcare, available at: 
http://www.deloitte.com/assets/Dcom-
UnitedStates/Local%20Assets/Documents/us_chs_2012_mhealth_HowMobileTe
chnologyIsTransformingHealthCare_032213.pdf, last accessed on August 18th 
2014.   

• Drost H., (2014), Do Physicians Hold the Key to Consumer Mobile Health App 
Adoption`, available at http://www.ihealthbeat.org/insight/2014/do-physicians-
hold-the-key-to-consumer-mobile-health-app-adoption, last accessed on 1st June 
2015.  

• Eng D.S., & Lee J.M., (2013), ‘Mobile Health Applications for Diabetes and 
Endocrinology: Promise and Peril?’ Pediatr Diabetes, Vol. 14, No. 4.,  

• Fishbein M. & Ajzen I., (1975), Belief, Attitude, Intention and Behavior: An 
Introduction to Theory and Research, Addision-Wesley series in Social 
Psychology,  

• Gokhale, P., (2013), ‘The Path to Health Information Technology Adoption: How 
Far Have We Reached’, Muskie School Capstones. Paper 23. 

• Green, L.W., Kreuter, M.W., Deeds, S.G., Partridge, K.B., (1980), Health 
Education Planning: A Diagnostic Approach. 1st edition. Mountain View, 
California: Mayfield.  

• Guo C., Wang J.H., & Zhu W., (2004), ‘Smart-phone attacks and defenses’, 
HotNets III, available at: http://research.microsoft.com/en-
us/um/people/helenw/papers/smart_hotnetsiii.pdf, last accessed on 7th June 2014.   

• Henry, P., (2002), Scholarly use of the Internet by faculty members: Factors and 
outcomes of change. Journal of Research on Technology in Education, 35(1), 49-
57. 

• Holden, R.J., Karsh, B.T., (2010), ‘The Technology Acceptance Model: Its past 
and its future in health care’, Journal of Biomedical Informatics, Vol. 43 pp.159–
172  

• Hu, P.J.H, Chau P.Y.K., Sheng, O.R.L., Tam K.Y., (1999), ‘Examining the 
technology acceptance model using physician acceptance of telemedicine 
technology’, Journal of Management Information Systems, Vol.16, pp.91–112. 

• Hu S., Tang S., Liu Y., Zhao Y., Escobar M.L., & de Ferranti D., (2008), 
‘Reform of how health is paid for in China: Challenges and opportunities’, 
Lancet, published online October 2008, available at: 



	   72	  

http://www.who.int/management/district/6.Financing.pdf, last access on August 
11th 2014.  

• Huang X., (2012), ‘Re-legalization or de-legalization? Netizens’ Participation in 
Criminal Justic Practices in China’, British Journal of Criminology, Vol. 52, pp. 
724-743   

• Isleem, M I., (2003), Relationships of selected factors and the level of computer 
use for instructional purposes by technology education teachers in Ohio public 
schools: a statewide survey (Doctoral dissertation, The Ohio State University, 
2003). ProQuest DigitalDissertations. (UMI No. AAT 3124087). 

• Jacobsen, M., (1998), ‘Adoption patterns and characteristics of faculty who 
integrate computer technology for teaching and learning in higher education’, 
(Doctoral dissertation, The University of Calgary, 1998), ProQuest 
DigitalDissertations. (UMI No. AAT NQ34679). 

• Joseph, R.M., Sparks, L., Robinson, J.D., (2010), ‘Diabetic Foot Health 
Education and Amputation Prevention’, Health Communication, Vol. 25, pp.607–
608  

• Karahanna E., Straub D.W., & Chervany N.L., (1999), ‘Information Technology 
Adoption Across Time: A Cross Sectional Comparision of Pre-adoption and 
Post-adoption Beliefs’, MIS Quarterly, Vol. 23, No. 2, pp.183-213 

• Kauffman, R. J., & Tecyatassanasoontorn, A. A., (2005), ‘International diffusion 
of digital mobile technology: A coupled-hazard state-based approach.’ 
Information Technology and Management, vol. 6, pp. 253-292. 

• Kilmon, C., & Fagan, M. H., (2007), ‘Course management software adoption: A 
diffusion of innovations perspective.’ Campus-Wide Information Systems, vol. 
24, no. 2, pp. 134-144. 

• Kobayashi M., Hiyama A., Muira T., Asakawa C., Hirose M., & Ifukube T., 
(2011), ‘Elderly user evaluation of mobile touchscreen interactions’, Processing 
in the 13th International Conference on Human-Computer Interactions, 
INTERACT’11, pp.83-99  

• Langrial, S., Lehto, T., Oinas-Kukkonen, H., Harjumaa, M., Karppinen, P., 
(2012), ‘Native Mobile Applications for Personal Well-Being: A Persuasive 
Systems Design Evaluation’, Pacific Asia Conference on Information Systems 
(PACIS), Paper 93.  

• Legris, P., Ingham, J., Collerette, P., (2003), ‘Why do people use information 
technology? A critical review of the technology acceptance model’, Information 
and Management, Vol. 40 pp.191–204  

• Lin, S.P., (2011), ‘Determinants of adoption of Mobile Healthcare Service’, 
International Journal of Mobile Communications, Vol. 9, No. 3, pp.298–315  

• Loo, J.L., (2009), ‘Acceptance of health services on mobile phones: A study of 
consumer perceptions’, 

• Lyytinen, K., & Damsgaard J., (2001), ‘What’s wrong with the diffusion of 
innovation theory: The case of a complex and networked technology’. M. A. 



	   73	  

Ardis, B. L. Marcolin, eds. Diffusing Software Product and Process Innovations. 
Kluwer Academic Publishers, Norwell, MA, pp.173–190. 

• Mao E, Srite M, Thatcher J.B, Yaprak O., (2005), ‘A Research Model for Mobile 
Phone Service Behaviors: Empirical Validation in the U.S. and Turkey.’ Journal 
of Global Information Technology Management, Vol. 8, No. 4, pp.7–27. 

• Mayfield, T., & Thomas, J., (2005), ‘A tale of two departments: A comparison of 
faculty information-seeking practices.’ Behavioral & Social Sciences Librarian, 
23(2), 47-65. 

• Medlin, B.D., (2001), ‘The factors that may influence a faculty member's 
decision to adopt electronic technologies in instruction’ (Doctoral dissertation, 
Virginia Polytechnic Institute and State University, 2001), ProQuest Digital 
Dissertations. (UMI No. AAT 3095210)  

• Meyer, G., (2004), “Diffusion methodology: Time to innovate." Journal of 
Health Communication, vol. 9, pp. 59-69. 

• Mirza, F., Norris, T., Stockdale, R., (2008), ‘Mobile technologies and the holistic 
management of chronic diseases’, Health Informatics Journal, Vol. 14, No. 4, 
pp.309–321  

• Newberger, E. C., (2001), Home computers and Internet use in the United States 
(Special Study P23-207). Washington, DC: United States Department of 
Commerce. 

• Norris S.L., Engelgau M.M., & Narayan K.M.V., (2001), ‘Effectiveness of Self-
Management Training in Type 2 Diabetes: A Systematic Review of randomized 
controlled trials’, Diabetes Care, Vol. 24, No. 3 pp.561-587   

• Norris S.L., Lau J., Smith S.J., Schmid C.H., Engelgau M.M., (2002), ‘Self-
management education for adults with type 2 diabetes: a meta-analysis of the 
effect on glycemic control’, Diabetes Care, vol. 25, pp. 1159–1171. 

• Oliver, B. &. Goerke, V., (2008), ‘Undergraduate students' adoption of handheld 
devices and Web 2.0 applications to supplement formal learning experiences: 
Case studies of Australia, Ethiopia and Malaysia.’ International Journal of 
Education and Development Using ICT, vol. 4, no. 3. 

• Parisot A.H., (1997), ‘Distance education as a catalyst for changing teaching in 
the community college: Implications for institutional policy’, New Directions for 
Community Colleges, Vol. 99, pp. 5-13. 

• Persuad A. & Azhar I., (2012), ‘Innovative mobile marketing via smartphones: 
Are consumers ready?’, Marketing Intelligence & Planning, Vol. 30, No. 4, pp. 
418 – 443 

• Price Waterhouse Cooper Report, (2010), ‘Emerging Trends in Chinese 
Healthcare: The Impact of a Rising Middle Class’, Price Waterhouse Cooper 
Report, available at: https://www.pwc.com/en_GX/gx/healthcare/pdf/emerging-
trends-in-chinese-healthcare.pdf, last accessed at: 20th August 2014  

• Polonsky W.H., Earles J., Smith S., Pease D.J., Macmillan M., Christensen R., 
Taylor T., Dickert J., Jackson R.A., (2003), ‘Integrating medical management 
with diabetes self-management training: a randomized control trial of the 



	   74	  

Diabetes Outpatient Intensive Treatment program’, Diabetes Care, vol.26, 
pp.3048– 3053 

• Popper K., (2004), The Logic of Scientific Discovery, Routledge, Taylor & 
Francis  

• Privacy Rights Clearinghouse, (2013), Mobile Health and Fitness Apps: What 
are the Privacy Risks?, Available at: https://www.privacyrights.org/mobile-
medical-apps-privacy-alert , last accessed August 5th 2014.  

• Putzer, G.J., & Park Y., (2010), ‘The effects of innovation factors on smartphone 
adoption among nurses in community hospitals’, Perspective sin Health 
Information Management, Vol. 7; 1b   

• Risérus U., Willett W.C., Hu F.B., (2009). ‘Dietary fats and prevention of type 2 
diabetes’, Progress in Lipid Research 48 (1): 44–51. 

• Robinson, L., (2009), A Summary of Diffusion of Innovations. Retrieved 20 June 
2014 from: 
http://castle.eiu.edu/~a_illia/MBA5670/Summary_Diffusion_Theory.pdf   

• Rogers, E.M., (1995), The Diffusion of Innovations, Free Press, New York  
• Rogers, E.M., (2003), Diffusion of Innovations,  
• Rogers, E.M., (2002), ‘Diffusion of preventive innovations’, Addictive Behaviors, 

Vol. 27, pp. 989 – 993.  
• Sahin, I., (2006) ‘Detailed review of Rogers’ diffusion of innovations theory and 

educational technology-related studies based on Rogers’ theory’, The Turkish 
Online Journal of Education Technology, Vol. 5 No. 2, pp.14–23  

• Sahin, I., & Thompson, A., (2006), ‘Using Rogers’ Theory to Interpret 
Instructional Computer Use by COE Faculty’, Journal of Research on 
Technology Education, Vol. 39, No. 1, pp. 81 – 104  

• Sanders, J., (2005), ‘Gender and Technology in Education: A Research Review’, 
Handbook of gender and education, In C.Skelton, B Francis & L. Smulyan (Eds), 
London Sage  

• Surendra, S.S., (2001), ‘Acceptance of Web technology-based education by 
professors and administrators of a college of applied arts and technology in 
Ontario’, (Doctoral dissertation, University of Toronto, 2001), ProQuest 
DigitalDissertations. (UMI No. AAT NQ58603). 

• Tode C., (2013), ‘Mobile health app marketplace to take off, expected to reach 
USD 26B by 2017’, Mobile Marketer, available at: 
http://www.mobilemarketer.com/cms/news/research/15023.html, last accessed on 
August 8th 2014.  

• Tabata, L., & Johnsrud, L. 2008. "The impact of faculty attitudes toward 
technology, distance 

• education, and innovation." Research in Higher Education, vol. 49, no. 7, pp. 
625-646  

• Tran, Q.T., (2012), ‘The application of diffusion of innovations: A descriptive 
pilot study on the perceptions of home monitoring systems by adults 45 to 64 



	   75	  

years of age’, Masters Thesis, Faculty of the Graduate School of the University 
of Maryland, College Park. 

• Tenderich A., (2013), Sneak Peek: 15 Surprising Trends Changing Healthcare, 
available at: http://www.diabetesmine.com/2013/12/epatient-2015.html, last 
accessed on: May 8th 2015   

• U.S. Food and Drug Administration, (2014), Mobile Medical Applications, 
available at: 
http://www.fda.gov/medicaldevices/productsandmedicalprocedures/connectedhea
lth/mobilemedicalapplications/default.htm, last accessed on August 19th 2014.  

• Venkatesh, V., Morris, M.G., (2000), ‘Why do not men never stop to ask for 
directions? Gender, social influence, and their role in technology acceptance and 
usage behavior’, MIS Quarterly, Vol. 24, No. 1, pp. 115–139. 

• West D., (2012), ‘How Mobile Devices are Transforming Healthcare’, Issues in 
Technology Innovation, No. 18, pp. 1-14 

• Wing R.R., Venditti E., Jakicic J.M., Polley B.A. & Lang W., (1998), ‘Lifestyle 
Intervention in Overweight Individuals with a Family History of Diabetes’, 
Diabetes Care, Vol. 21, No. 3 pp.350-359 

• Wolf, J. A., Moreau, J. F., Akilov O., Patton T., English, J. C., Ho, J., & Ferris, 
L.K., (2013), ‘Diagnostic Inaccuracy of Smartphone Applications for Melanoma 
Detection’, Archives of Dermatology, Vol. 149, No. 4, pp. 443 – 426  

• Wu, I., Li, J., Fu, C., (2011), ‘The adoption of mobile healthcare by hospital’s 
professionals: An integrative perspective’, Decision Support Systems, Vol. 52, 
pp. 587–596  

• Zakaria, Z., (2001), Factors related to information technology implementation in 
the Malaysian Ministry of Education Polytechnic, (Doctoral dissertation, Virginia 
Polytechnic Institute and State University, 2001) (as quoted in Sahin, 2006) 

 
  



	   76	  

9. Appendix  
 

Appendix 1: Literature Review  
Articles Focus Concept 

    ADOPT 
Model 

Technology 
Acceptance 
Model  

Health 
Belief 
Model 

Diffusion of 
Innovation 
(Rogers) 

Precede-
Proceed 
Model 
(Green & 
Kreuter) 

Persuasive 
Systems 
Design 
Model 

Theory of 
Planned 
Behavior 

Wang & 
Redington 
(2010)  

Older Adults  X             

Diam et al. 
(2013) 

Diabetes and 
Obesity  

  X           

Holden & 
Karsh (2009)  

General 
application to 
Healthcare  

  X           

Park & Chen 
(2007) 

Use of 
smartphones 
among 
medical 
doctors and 
nurses  

  X           

Shu et al. 
(2010) 

Asthma 
Patients 

  X X X       

Wu et al. 
(2011)  

Adoption of 
mobile 
healthcare by 
hospital 
professionals   

  X         X 

H Kelly et al. 
(2011)  

Diabetes         X     

Langrial et al. 
(2012)  

Mobile apps 
for healthy 
lifestyles 

          X   

Zanaboni & 
Wootton 
(2012) 

Why Telemed 
has failed  

      X       

Dunnebell et 
al. (2011) 

German 
Public Health 
Sector  

      X       

Tran (2012)  Perception of 
Home 
monitoring 
systems by 
adults 45-63 

      X       

Gokhale 
(2013) 

Why rural 
practices lag 
behind in 
adoption of 
HER/EMR in 
US  

      X       

Clark & 
Goodwin 
(2010)  

Sustaining 
innovation in 
telehealth and 
telecare in UK  

      X       



	   77	  

Culjak (2006) Mobile tech 
apps 

      X        

Medlin 
(2001), 
Jacobsen 
(1998), Less 
(2003), 
Blankenship 
(1998), 
Surendra 
(2001), Carter 
(1998) & 
Zakaria 
(2001) 

Faculty 
members and 
integration 
with education 
with a focus 
on 
instructional 
computer use  

      X        

Putzer & 
Park (2010)  

Innovation 
factors on 
smartphone 
adoption 
among nurses  

      X       

Mirza, Norris 
et al. (2008) 

Chronic 
Diseases - 
Practical study 

              

Loo (2009)  Health 
consumers 
interest in 
using mobile 
phone health 
services  

              

Park et al. 
(2011) 

Design 
attributes 
affecting 
diabetic 
patient 
preferences  

              

Chen, Yen & 
Chen (2008) 

Acceptance 
and diffusion 
of 
smartphones 
in delivery 
service 
company  

              

Persuad & 
Azhar (2012)  

Mobile 
marketing via 
smartphones  

              

	  

	   	  



	   78	  

Appendix 2: Questionnaire  
  



	   79	  

Appendix 3: Frequency and Percentage Tables of Collected Data  

	  
SECTION	  1	  	   	   	   	  
	   	   	   	  
Frequencies	  for	  Q1,	  'What	  is	  your	  gender'?	   	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   Male	   13	   43%	  
2	   Female	   17	   57%	  

	   	   	   	  
	   	   	   	  
Frequencies	  for	  Q2,	  'Which	  age	  group	  do	  you	  belong	  to'	  	   	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   19	  Years	  or	  younger	   0	   0	  
2	   20-‐29	  Years	  	   0	   0	  
3	   30-‐39	  Years	   0	   0	  
4	   40-‐49	  Years	  	   1	   3%	  
5	   50-‐59	  Years	  	   11	   37%	  
6	   Over	  59	  Years	  	   18	   60%	  
	   	   	   	  
Frequencies	  for	  Q3,	  'What	  is	  the	  highest	  education	  you	  have	  completed?'	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   High	  school	  education	  or	  less	  	   16	   53%	  
2	   Some	  College	  	   9	   30%	  
3	   College	  degree/undergraduate	  degree	  	   4	   13%	  
4	   Postgraduate	  Degree/PhD	   1	   3%	  
	   	   	   	  
Frequencies	  for	  Q4,	  'What	  is	  your	  current	  occupation?'	   	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   Unemployed	  	   9	   30%	  
2	   Self	  employed	  	   2	   7%	  
3	   Student	   0	   0%	  
4	   Employed	  full-‐time	   10	   33%	  
5	   Employed	  part-‐time	   0	   0%	  

	   	   	   	  
Frequencies	  for	  Q5,	  'What	  disease	  do	  you	  have?'	   	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   Type	  1	  Diabetes	  	   0	   0	  
2	   Type	  2	  Diabetes	  	   30	   100%	  
3	   No	  known	  diseases	  	   0	   0	  
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Frequencies	  for	  Q6,	  'If	  you	  have	  Type	  1	  or	  Type	  2	  diabetes,	  how	  are	  you	  being	  medically	  
treated?'	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   By	  a	  doctor	  	   30	   100%	  
2	   Self	  treatment	  	   0	   0	  
3	   No	  treatment	  	   0	   0	  

	   	   	   	  
Frequencies	  for	  Q7,	  'Do	  you	  own	  a	  smartphone	  or	  smart	  tablet?'	   	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   Yes	   23	   77%	  
2	   No	   7	   23%	  

	   	   	   	  
Frequencies	  for	  Q8,	  'Do	  you	  currently	  use	  a	  health	  app?'	   	   	  
	   	   	   	  
Code	   Value	   Frequency	   Percent	  
1	   Yes	   3	   10%	  
2	   No	   27	   90%	  
	   	   	   	  
SECTION	  2	  	   	   	   	  
	   	   	   	  
Frequencies	  for	  Q1,	  'What	  is	  the	  perceived	  advantage	  of	  using	  a	  health	  app?'	   	  
	   	   	   	  
Code	   Value	   Frequency	   Percent	  
1	   It	  would	  enable	  me	  to	  understand	  my	  condition	  

better	  
10	   33%	  

2	   It	  would	  enable	  me	  to	  communicate	  with	  my	  
doctor	  better	  	  

12	   40%	  

3	   It	  would	  enable	  me	  to	  take	  care	  of	  my	  condition	  
far	  better	  	  

3	   10%	  

4	   It	  would	  not	  help	  me	  take	  care	  of	  my	  condition	  
better	  than	  I	  do	  today	  

5	   17%	  

	   	   	   	  
Frequencies	  for	  Q2,	  'Trialability	  of	  using	  a	  health	  app'	   	   	  
	   	   	   	  
Code	   Value	   Frequency	   Percent	  
1	   Before	  deciding	  on	  whether	  or	  not	  to	  adopt	  a	  

health	  app,	  I	  want	  to	  use	  it	  on	  a	  trial	  basis	  	  
7	   23%	  

2	   Before	  deciding	  on	  whether	  or	  not	  to	  adopt	  a	  
health	  app,	  I	  want	  to	  try	  it	  out	  properly	  	  

11	   37%	  

3	   I	  would	  like	  to	  try	  out	  the	  health	  app	  on	  a	  trial	  
basis	  long	  enough	  to	  see	  what	  it	  can	  do	  	  

12	   40%	  
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Frequencies	  of	  Q3,	  'Please	  indicate	  how	  you	  view	  the	  difficultly	  of	  using	  a	  health	  app'	  
	   	   	   	  
Code	   Value	   Frequency	   Percent	  
1	   Very	  Difficult	  	   10	   33%	  
2	   	   5	   17%	  
3	   	   9	   30%	  
4	   	   1	   3%	  
5	   Very	  Easy	  	   5	   17%	  

	   	   	   	  
	   	   	   	  
Frequencies	  of	  Q4,	  'The	  use	  of	  health	  apps'	   	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   Would	  be	  compatible	  for	  me	  in	  my	  current	  

lifestyle	  	  
3	   10%	  

2	   Would	  fit	  into	  my	  lifestyle	  	   10	   33%	  
3	   Would	  not	  fit	  well	  into	  my	  lifestyle	  	   17	   57%	  
	   	   	   	  
Frequencies	  of	  Q5,	  'Result	  Demonstrability'	  	   	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   I	  have	  difficulty	  in	  explaining	  why	  adopting	  a	  

health	  app	  may	  or	  may	  not	  be	  beneficial	  for	  me	  	  
14	   47%	  

2	   I	  could	  communicate	  to	  other	  the	  pros	  and	  cons	  
of	  adopting	  a	  health	  app	  	  

9	   30%	  

3	   I	  have	  no	  difficulty	  in	  telling	  others	  about	  the	  
results	  of	  adopting	  a	  health	  app	  	  

7	   23%	  

	   	   	   	  
Frequencies	  of	  Q6,	  'To	  what	  degree	  does	  the	  image	  of	  health	  apps	  influence	  your	  adoption	  
of	  health	  apps'	  	  
	   	   	   	  
Code	   Value	   Frequency	   Percent	  
1	   Very	  Negative	  	   4	   13%	  
2	   	   0	   0%	  
3	   	   11	   37%	  
4	   	   1	   3%	  
5	   Very	  Positive	  	   14	   47%	  

	   	   	   	  
Frequencies	  of	  Q7,	  'The	  social	  visibility	  of	  your	  health	  app'	   	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   My	  friends,	  family,	  colleagues	  and	  those	  who	  are	  

also	  suffering	  from	  similar	  conditions	  as	  me,	  can	  
see	  that	  I	  am	  using	  a	  health	  app	  	  

7	   23%	  
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2	   I	  have	  seen	  that	  my	  friends,	  family,	  colleagues	  
and	  those	  who	  are	  suffering	  from	  similar	  
conditions	  as	  me,	  are	  also	  using	  a	  health	  app	  	  

8	   27%	  

	   	   	   	  
Frequencies	  of	  Q8,	  'Attitude	  to	  health	  apps	  -‐	  please	  indicate	  to	  what	  extent	  you	  agree	  that	  
the	  adoption	  of	  health	  apps	  would	  be	  beneficial	  for	  you	  and	  your	  health''	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   Strongly	  disagree	  	   18	   60%	  
2	   	   4	   13%	  
3	   	   7	   23%	  
4	   	   0	   0%	  
5	   Strongly	  agree	   1	   3%	  

	   	   	   	  
Frequencies	  for	  Q9,	  'How	  others	  around	  you	  perceive	  health	  apps	  -‐	  please	  tick	  one	  or	  more	  
of	  the	  following'	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   My	  friends,	  family	  and	  colleagues	  think	  I	  should	  

adopt	  a	  health	  app	  	  
8	   27%	  

2	   My	  doctors	  and	  nurses	  think	  I	  should	  adopt	  a	  
health	  app	  	  

7	   23%	  

3	   Others	  who	  have	  the	  same	  condition	  as	  me	  think	  
I	  should	  adopt	  a	  health	  app	  	  

3	   10%	  

4	   None	  of	  the	  above	   12	   40%	  
	   	   	   	  
Frequencies	  for	  Q10,	  'Behavioral	  intentions'	   	   	  
	   	   	   	  

Code	   Value	   Frequency	   Percent	  
1	   I	  intend	  to	  adopt	  a	  health	  app	  within	  the	  next	  

month	  	  
5	   17%	  

2	   During	  the	  next	  6	  months,	  I	  plan	  to	  experiment	  
with	  the	  use	  of	  health	  apps	  	  

9	   30%	  

3	   I	  do	  not	  intend	  on	  using	  a	  health	  app	  at	  all	  	   16	   53%	  
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Appendix 4: Cross Analysis of Section 1 and Section 2 in the 

Questionnaire  

	  
Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  1	   	  	   	  	   	  	  
	   Male	   Female	   Sum	  

Response	  1	  	   5	   5	   10	  
Response	  2	  	   5	   7	   12	  
Response	  3	   1	   2	   3	  
Response	  4	  	   2	   3	   5	  
Sum	  	   13	   17	   30	  

	   	   	   	  

Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  2	   	  	   	  	   	  	  
	  	   Male	   Female	   Sum	  	  

Response	  1	  	   2	   5	   7	  
Response	  2	   7	   4	   11	  
Response	  3	  	   4	   8	   12	  
Sum	  	   13	   17	   30	  

	   	   	   	  

s1q1	  and	  Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  3	   	  	   	  	   	  	  
	  	   Male	   Female	   Sum	  	  

Response	  1	   1	   9	   10	  
Response	  2	  	   4	   1	   5	  
Response	  3	  	   5	   4	   9	  
Response	  4	  	   0	   1	   1	  
Response	  5	  	   3	   2	   5	  
Sum	  	   13	   17	   30	  

	   	   	   	  

Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  4	   	  	   	  	   	  	  
	  	   Male	   Female	   Sum	  	  

Response	  1	  	   2	   1	   3	  
Response	  2	   7	   3	   10	  
Response	  3	   4	   13	   17	  
Sum	  	   13	   17	   30	  

	   	   	   	  

Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  5	   	  	   	  	   	  	  
	  	   Male	   Female	   Sum	  

Response	  1	   5	   9	   14	  
Response	  2	  	   3	   6	   9	  
Response	  3	  	   5	   2	   7	  
Sum	   13	   17	   30	  
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Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  6	   	  	   	  	   	  	  
	  	   Male	   Female	   Sum	  

Response	  1	   1	   3	   4	  
Response	  2	  	   0	   0	   0	  
Response	  3	  	   5	   6	   11	  
Response	  4	  	   0	   1	   1	  
Response	  5	  	   7	   7	   14	  
Sum	  	   13	   17	   30	  

	   	   	   	  

Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  7	   	  	   	  	   	  	  
	  	   Male	   Female	   Sum	  

Response	  1	   4	   3	   7	  
Response	  2	  	   4	   4	   8	  
Sum	   8	   7	   15	  

	   	   	   	  

Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  8	   	  	   	  	   	  	  
	  	   Male	   Female	   Sum	  
Response	  1	   8	   10	   18	  
Response	  2	  	   2	   2	   4	  
Response	  3	  	   2	   5	   7	  
Response	  4	  	   0	   0	   0	  
Response	  5	  	   1	   0	   1	  
Sum	  	   13	   17	   30	  

	   	   	   	  

Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  9	   	  	   	  	   	  	  
	  	   Male	   Female	   Sum	  

Response	  1	   7	   1	   8	  
Response	  2	  	   3	   4	   7	  
Response	  3	  	   1	   2	   3	  
Response	  4	  	   2	   10	   12	  
Sum	   13	   17	   30	  

	   	   	   	  

Section	  1,	  Question	  1	  and	  Section	  2,	  Question	  10	   	  	   	  	   	  	  
	  	   Male	   Female	   Sum	  

Response	  1	  	   3	   2	   5	  
Response	  2	  	   3	   6	   9	  
Response	  3	  	   7	   9	   16	  
Sum	  	   13	   17	   30	  
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Section	  1	  Question	  2	  and	  Section	  2	  Question	  1	   	  	   	  	   	  	   	  	  
	  	   19	  Years	  

or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	  	   0	   0	   0	   0	   4	   6	   10	  
Response	  2	  	   0	   0	   0	   0	   6	   6	   12	  
Response	  3	   0	   0	   0	   1	   0	   2	   3	  
Response	  4	  	   0	   0	   0	   0	   1	   4	   5	  
Sum	  	   0	   0	   0	   1	   11	   18	   30	  

	   	   	   	   	   	   	   	  

Section	  1	  Question	  2	  and	  Section	  2	  Question	  2	   	  	   	  	   	  	   	  	  
	  	   19	  Years	  

or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	  	   0	   0	   0	   0	   5	   2	   7	  
Response	  2	   0	   0	   0	   1	   4	   6	   11	  
Response	  3	  	   0	   0	   0	   0	   2	   10	   12	  
Sum	  	   0	   0	   0	   1	   11	   18	   30	  
	   	   	   	   	   	   	   	  

Section	  1	  Question	  2	  and	  Section	  2	  Question	  3	   	  	   	  	   	  	   	  	  
	  	   19	  Years	  

or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	   0	   0	   0	   0	   4	   6	   10	  
Response	  2	  	   0	   0	   0	   1	   0	   4	   5	  
Response	  3	  	   0	   0	   0	   0	   4	   5	   9	  
Response	  4	  	   0	   0	   0	   0	   0	   1	   1	  
Response	  5	  	   0	   0	   0	   0	   3	   2	   5	  
Sum	  	   0	   0	   0	   1	   11	   18	   30	  

	   	   	   	   	   	   	   	  
	   	   	   	   	   	   	   	  

Section	  1	  Question	  2	  and	  Section	  2	  Question	  4	   	  	   	  	   	  	   	  	  
	  	   19	  Years	  

or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	  	   0	   0	   0	   0	   3	   0	   3	  
Response	  2	   0	   0	   0	   1	   2	   7	   10	  
Response	  3	   0	   0	   0	   0	   6	   11	   17	  
Sum	  	   0	   0	   0	   1	   11	   18	   30	  

	   	   	   	   	   	   	   	  

Section	  1	  Question	  2	  and	  Section	  2	  Question	  5	   	  	   	  	   	  	   	  	  
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	  	   19	  Years	  
or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	   0	   0	   0	   0	   4	   10	   14	  
Response	  2	  	   0	   0	   0	   0	   4	   5	   9	  
Response	  3	  	   0	   0	   0	   1	   3	   3	   7	  
Sum	   0	   0	   0	   1	   11	   18	   30	  

	   	   	   	   	   	   	   	  
Section	  1	  Question	  2	  and	  Section	  2	  Question	  6	   	  	   	  	   	  	   	  	  
	  	   19	  Years	  

or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	   0	   0	   0	   0	   0	   4	   4	  
Response	  2	  	   0	   0	   0	   0	   0	   0	   0	  
Response	  3	  	   0	   0	   0	   0	   6	   5	   11	  
Response	  4	  	   0	   0	   0	   0	   0	   1	   1	  
Response	  5	  	   0	   0	   0	   1	   5	   8	   14	  
Sum	  	   0	   0	   0	   1	   11	   18	   30	  

	   	   	   	   	   	   	   	  

Section	  1	  Question	  2	  and	  Section	  2	  Question	  7	   	  	   	  	   	  	   	  	  
	  	   19	  Years	  

or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	   0	   0	   0	   0	   2	   5	   7	  
Response	  2	  	   0	   0	   0	   1	   3	   4	   8	  
Sum	   0	   0	   0	   1	   5	   9	   15	  

	   	   	   	   	   	   	   	  

Section	  1	  Question	  2	  and	  Section	  2	  Question	  8	   	  	   	  	   	  	   	  	  
	  	   19	  Years	  

or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	   0	   0	   0	   1	   9	   8	   18	  
Response	  2	  	   0	   0	   0	   0	   0	   4	   4	  
Response	  3	  	   0	   0	   0	   0	   2	   5	   7	  
Response	  4	  	   0	   0	   0	   0	   0	   0	   0	  
Response	  5	  	   0	   0	   0	   0	   0	   1	   1	  
Sum	  	   0	   0	   0	   1	   11	   18	   30	  

	   	   	   	   	   	   	   	  

Section	  1	  Question	  2	  and	  Section	  2	  Question	  9	   	  	   	  	   	  	   	  	  
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	  	   19	  Years	  
or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	   0	   0	   0	   1	   3	   4	   8	  
Response	  2	  	   0	   0	   0	   0	   4	   3	   7	  
Response	  3	  	   0	   0	   0	   0	   0	   3	   3	  
Response	  4	  	   0	   0	   0	   0	   4	   8	   12	  
Sum	   0	   0	   0	   1	   11	   18	   30	  
	   	   	   	   	   	   	   	  

Section	  1	  Question	  2	  and	  Section	  2	  Question	  10	   	  	   	  	   	  	   	  	  
	  	   19	  Years	  

or	  
younger	  

20-‐29	  
Years	  	  

30-‐39	  
Years	  

40-‐49	  
Years	  	  

50-‐59	  
Years	  	  

Over	  59	  
Years	  	  

Su
m	  	  

Response	  1	  	   0	   0	   0	   1	   4	   0	   5	  
Response	  2	  	   0	   0	   0	   0	   4	   5	   9	  
Response	  3	  	   0	   0	   0	   0	   3	   13	   16	  
Sum	  	   0	   0	   0	   1	   11	   18	   30	  

	  
	  

Section	  1	  Question	  3	  and	  Section	  2	  Question	  1	   	  	   	  	   	  	  
	  	   High	  school	  

education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	  	   3	   4	   2	   1	   10	  
Response	  2	  	   8	   3	   1	   0	   12	  
Response	  3	   1	   1	   1	   0	   3	  
Response	  4	  	   4	   1	   0	   0	   5	  
Sum	  	   16	   9	   4	   1	   30	  

	   	   	   	   	   	  

Section	  1	  Question	  3	  and	  Section	  2	  Question	  2	   	  	   	  	   	  	  
	  	   High	  school	  

education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	  	   4	   1	   1	   1	   7	  
Response	  2	   4	   5	   2	   0	   11	  
Response	  3	  	   8	   3	   1	   0	   12	  
Sum	  	   16	   9	   4	   1	   30	  

	   	   	   	   	   	  

Section	  1	  Question	  3	  and	  Section	  2	  Question	  3	   	  	   	  	   	  	  
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	  	   High	  school	  
education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	   6	   2	   2	   0	   10	  
Response	  2	  	   2	   3	   0	   0	   5	  
Response	  3	  	   5	   2	   2	   0	   9	  
Response	  4	  	   1	   0	   0	   0	   1	  
Response	  5	  	   2	   2	   0	   1	   5	  
Sum	  	   16	   9	   4	   1	   30	  

	   	   	   	   	   	  
	   	   	   	   	   	  

Section	  1	  Question	  3	  and	  Section	  2	  Question	  4	   	  	   	  	   	  	  
	  	   High	  school	  

education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	  	   1	   1	   0	   1	   3	  
Response	  2	   6	   3	   1	   0	   10	  
Response	  3	   9	   5	   3	   0	   17	  
Sum	  	   16	   9	   4	   1	   30	  

	   	   	   	   	   	  

Section	  1	  Question	  3	  and	  Section	  2	  Question	  5	   	  	   	  	   	  	  
	  	   High	  school	  

education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	   8	   4	   2	   0	   14	  
Response	  2	  	   4	   3	   2	   0	   9	  
Response	  3	  	   4	   2	   0	   1	   7	  
Sum	   16	   9	   4	   1	   30	  

	   	   	   	   	   	  

Section	  1	  Question	  3	  and	  Section	  2	  Question	  6	   	  	   	  	   	  	  
	  	   High	  school	  

education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	   2	   1	   1	   0	   4	  
Response	  2	  	   0	   0	   0	   0	   0	  
Response	  3	  	   7	   2	   2	   0	   11	  
Response	  4	  	   1	   0	   0	   0	   1	  
Response	  5	  	   6	   6	   1	   1	   14	  
Sum	  	   16	   9	   4	   1	   30	  
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Section	  1	  Question	  3	  and	  Section	  2	  Question	  7	   	  	   	  	   	  	  
	  	   High	  school	  

education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	   1	   4	   2	   0	   7	  
Response	  2	  	   5	   1	   1	   1	   8	  
Sum	   6	   5	   3	   1	   15	  

	   	   	   	   	   	  

Section	  1	  Question	  3	  and	  Section	  2	  Question	  8	   	  	   	  	   	  	  
	  	   High	  school	  

education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	   7	   8	   2	   1	   18	  
Response	  2	  	   3	   1	   0	   0	   4	  
Response	  3	  	   5	   0	   2	   0	   7	  
Response	  4	  	   0	   0	   0	   0	   0	  
Response	  5	  	   1	   0	   0	   0	   1	  
Sum	  	   16	   9	   4	   1	   30	  

	   	   	   	   	   	  

Section	  1	  Question	  3	  and	  Section	  2	  Question	  9	   	  	   	  	   	  	  
	  	   High	  school	  

education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	   2	   4	   1	   1	   8	  
Response	  2	  	   4	   2	   1	   0	   7	  
Response	  3	  	   2	   0	   1	   0	   3	  
Response	  4	  	   8	   3	   1	   0	   12	  
Sum	   16	   9	   4	   1	   30	  

	   	   	   	   	   	  

Section	  1	  Question	  3	  and	  Section	  2	  Question	  10	   	  	   	  	   	  	  
	  	   High	  school	  

education	  or	  
less	  	  

Some	  College	  	   College	  
degree/undergraduate	  
degree	  	  

Postgraduate	  
Degree/PhD	  

Sum	  

Response	  1	  	   2	   2	   0	   1	   5	  
Response	  2	  	   5	   1	   3	   0	   9	  
Response	  3	  	   9	   6	   1	   0	   16	  
Sum	  	   16	   9	   4	   1	   30	  
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Section	  1	  Question	  4	  and	  Section	  2	  Question	  1	   	  	   	  	   	  	  
	  	   Unemployed	  	   Self	  

employed	  	  
Student	   Employed	  

full-‐time	  
Employed	  
part-‐time	  

Sum	  

Response	  1	  	   2	   1	   0	   5	   0	   8	  
Response	  2	  	   5	   1	   0	   3	   0	   9	  
Response	  3	   1	   0	   0	   1	   0	   2	  
Response	  4	  	   1	   0	   0	   1	   0	   2	  
Sum	  	   9	   2	   0	   10	   0	   21	  

	   	   	   	   	   	   	  

Section	  1	  Question	  4	  and	  Section	  2	  Question	  2	   	  	   	  	   	  	  
	  	   Unemployed	  	   Self	  

employed	  	  
Student	   Employed	  

full-‐time	  
Employed	  
part-‐time	  

Sum	  

Response	  1	  	   2	   0	   0	   4	   0	   6	  
Response	  2	   2	   2	   0	   5	   0	   9	  
Response	  3	  	   5	   0	   0	   1	   0	   6	  
Sum	  	   9	   2	   0	   10	   0	   21	  

	   	   	   	   	   	   	  

Section	  1	  Question	  4	  and	  Section	  2	  Question	  3	   	  	   	  	   	  	  
	  	   Unemployed	  	   Self	  

employed	  	  
Student	   Employed	  

full-‐time	  
Employed	  
part-‐time	  

Sum	  

Response	  1	   5	   0	   0	   2	   0	   7	  
Response	  2	  	   1	   0	   0	   2	   0	   3	  
Response	  3	  	   1	   2	   0	   2	   0	   5	  
Response	  4	  	   1	   0	   0	   0	   0	   1	  
Response	  5	  	   1	   0	   0	   4	   0	   5	  
Sum	  	   9	   2	   0	   10	   0	   21	  

	   	   	   	   	   	   	  
	   	   	   	   	   	   	  
Section	  1	  Question	  4	  and	  Section	  2	  Question	  4	   	  	   	  	   	  	  
	  	   Unemployed	  	   Self	  

employed	  	  
Student	   Employed	  

full-‐time	  
Employed	  
part-‐time	  

Sum	  

Response	  1	  	   1	   1	   0	   1	   0	   3	  
Response	  2	   2	   1	   0	   3	   0	   6	  
Response	  3	   6	   0	   0	   6	   0	   12	  
Sum	  	   9	   2	   0	   10	   0	   21	  

	   	   	   	   	   	   	  
Section	  1	  Question	  4	  and	  Section	  2	  Question	  5	   	  	   	  	   	  	  
	  	   Unemployed	  	   Self	  

employed	  	  
Student	   Employed	  

full-‐time	  
Employed	  
part-‐time	  

Sum	  

Response	  1	   4	   1	   0	   3	   0	   8	  
Response	  2	  	   2	   1	   0	   4	   0	   7	  
Response	  3	  	   3	   0	   0	   3	   0	   6	  
Sum	   9	   2	   0	   10	   0	   21	  

	   	   	   	   	   	   	  
Section	  1	  Question	  4	  and	  Section	  2	  Question	  6	   	  	   	  	   	  	  
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	  	   Unemployed	  	   Self	  
employed	  	  

Student	   Employed	  
full-‐time	  

Employed	  
part-‐time	  

Sum	  

Response	  1	   2	   0	   0	   1	   0	   3	  
Response	  2	  	   0	   0	   0	   0	   0	   0	  
Response	  3	  	   3	   2	   0	   1	   0	   6	  
Response	  4	  	   1	   0	   0	   0	   0	   1	  
Response	  5	  	   3	   0	   0	   8	   0	   11	  
Sum	  	   9	   2	   0	   10	   0	   21	  

	   	   	   	   	   	   	  

Section	  1	  Question	  4	  and	  Section	  2	  Question	  7	   	  	   	  	   	  	  
	  	   Unemployed	  	   Self	  

employed	  	  
Student	   Employed	  

full-‐time	  
Employed	  
part-‐time	  

Sum	  

Response	  1	   1	   0	   0	   4	   0	   5	  
Response	  2	  	   3	   1	   0	   3	   0	   7	  
Sum	   4	   1	   0	   7	   0	   12	  

	   	   	   	   	   	   	  

Section	  1	  Question	  4	  and	  Section	  2	  Question	  8	   	  	   	  	   	  	  
	  	   Unemployed	  	   Self	  

employed	  	  
Student	   Employed	  

full-‐time	  
Employed	  
part-‐time	  

Sum	  

Response	  1	   6	   2	   0	   7	   0	   15	  
Response	  2	  	   1	   0	   0	   1	   0	   2	  
Response	  3	  	   2	   0	   0	   2	   0	   4	  
Response	  4	  	   0	   0	   0	   0	   0	   0	  
Response	  5	  	   0	   0	   0	   0	   0	   0	  
Sum	  	   9	   2	   0	   10	   0	   21	  

	   	   	   	   	   	   	  

Section	  1	  Question	  4	  and	  Section	  2	  Question	  9	   	  	   	  	   	  	  
	  	   Unemployed	  	   Self	  

employed	  	  
Student	   Employed	  

full-‐time	  
Employed	  
part-‐time	  

Sum	  

Response	  1	   0	   1	   0	   4	   0	   5	  
Response	  2	  	   3	   1	   0	   3	   0	   7	  
Response	  3	  	   1	   0	   0	   1	   0	   2	  
Response	  4	  	   5	   0	   0	   2	   0	   7	  
Sum	   9	   2	   0	   10	   0	   21	  

	   	   	   	   	   	   	  
Section	  1	  Question	  4	  and	  Section	  2	  Question	  10	   	  	   	  	   	  	  
	  	   Unemployed	  	   Self	  

employed	  	  
Student	   Employed	  

full-‐time	  
Employed	  
part-‐time	  

Sum	  

Response	  1	  	   0	   0	   0	   4	   0	   4	  
Response	  2	  	   3	   2	   0	   2	   0	   7	  
Response	  3	  	   6	   0	   0	   4	   0	   10	  
Sum	  	   9	   2	   0	   10	   0	   21	  

	  
Section	  1	  Question	  5	  and	  Section	  2	  Question	  1	   	  	  
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	  	   Type	  1	  
Diabetes	  	  

Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	  	   0	   10	   0	   10	  
Response	  2	  	   0	   12	   0	   12	  
Response	  3	   0	   3	   0	   3	  
Response	  4	  	   0	   5	   0	   5	  
Sum	  	   0	   30	   0	   30	  

	   	   	   	   	  

Section	  1	  Question	  5	  and	  Section	  2	  Question	  2	   	  	  
	  	   Type	  1	  

Diabetes	  	  
Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	  	   0	   7	   0	   7	  
Response	  2	   0	   11	   0	   11	  
Response	  3	  	   0	   12	   0	   12	  
Sum	  	   0	   30	   0	   30	  
	   	   	   	   	  

Section	  1	  Question	  5	  and	  Section	  2	  Question	  3	   	  	  
	  	   Type	  1	  

Diabetes	  	  
Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	   0	   10	   0	   10	  
Response	  2	  	   0	   5	   0	   5	  
Response	  3	  	   0	   9	   0	   9	  
Response	  4	  	   0	   1	   0	   1	  
Response	  5	  	   0	   5	   0	   5	  
Sum	  	   0	   30	   0	   30	  

	   	   	   	   	  
	   	   	   	   	  

Section	  1	  Question	  5	  and	  Section	  2	  Question	  4	   	  	  
	  	   Type	  1	  

Diabetes	  	  
Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	  	   0	   3	   0	   3	  
Response	  2	   0	   10	   0	   10	  
Response	  3	   0	   17	   0	   17	  
Sum	  	   0	   30	   0	   30	  
	   	   	   	   	  

Section	  1	  Question	  5	  and	  Section	  2	  Question	  5	   	  	  
	  	   Type	  1	  

Diabetes	  	  
Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	   0	   14	   0	   14	  
Response	  2	  	   0	   9	   0	   9	  
Response	  3	  	   0	   7	   0	   7	  
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Sum	   0	   30	   0	   30	  

	   	   	   	   	  

Section	  1	  Question	  5	  and	  Section	  2	  Question	  6	   	  	  
	  	   Type	  1	  

Diabetes	  	  
Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	   0	   4	   0	   4	  
Response	  2	  	   0	   0	   0	   0	  
Response	  3	  	   0	   11	   0	   11	  
Response	  4	  	   0	   1	   0	   1	  
Response	  5	  	   0	   14	   0	   14	  
Sum	  	   0	   30	   0	   30	  

	   	   	   	   	  

Section	  1	  Question	  5	  and	  Section	  2	  Question	  7	   	  	  
	  	   Type	  1	  

Diabetes	  	  
Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	   0	   7	   0	   7	  
Response	  2	  	   0	   8	   0	   8	  
Sum	   0	   15	   0	   15	  

	   	   	   	   	  

Section	  1	  Question	  5	  and	  Section	  2	  Question	  8	   	  	  
	  	   Type	  1	  

Diabetes	  	  
Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	   0	   18	   0	   18	  
Response	  2	  	   0	   4	   0	   4	  
Response	  3	  	   0	   7	   0	   7	  
Response	  4	  	   0	   0	   0	   0	  
Response	  5	  	   0	   1	   0	   1	  
Sum	  	   0	   30	   0	   30	  

	   	   	   	   	  

Section	  1	  Question	  5	  and	  Section	  2	  Question	  9	   	  	  
	  	   Type	  1	  

Diabetes	  	  
Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	   0	   8	   0	   8	  
Response	  2	  	   0	   7	   0	   7	  
Response	  3	  	   0	   3	   0	   3	  
Response	  4	  	   0	   12	   0	   12	  
Sum	   0	   30	   0	   30	  

	   	   	   	   	  

Section	  1	  Question	  5	  and	  Section	  2	  Question	  10	   	  	  
	  	   Type	  1	  

Diabetes	  	  
Type	  2	  
Diabetes	  	  

No	  known	  
diseases	  	  

Sum	  

Response	  1	  	   0	   5	   0	   5	  
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Response	  2	  	   0	   9	   0	   9	  
Response	  3	  	   0	   16	   0	   16	  
Sum	  	   0	   30	   0	   30	  

	  
	  

Section	  1	  Question	  6	  and	  Section	  2	  Question	  1	   	  	  
	  	   By	  a	  doctor	  	   Self	  

treatment	  	  
No	  treatment	  	   Sum	  

Response	  1	  	   10	   0	   0	   10	  
Response	  2	  	   12	   0	   0	   12	  
Response	  3	   3	   0	   0	   3	  
Response	  4	  	   5	   0	   0	   5	  
Sum	  	   30	   0	   0	   30	  

	   	   	   	   	  

Section	  1	  Question	  6	  and	  Section	  2	  Question	  2	   	  	  
	  	   By	  a	  doctor	  	   Self	  

treatment	  	  
No	  treatment	  	   Sum	  

Response	  1	  	   7	   0	   0	   7	  
Response	  2	   11	   0	   0	   11	  
Response	  3	  	   12	   0	   0	   12	  
Sum	  	   30	   0	   0	   30	  

	   	   	   	   	  
Section	  1	  Question	  6	  and	  Section	  2	  Question	  3	   	  	  
	  	   By	  a	  doctor	  	   Self	  

treatment	  	  
No	  treatment	  	   Sum	  

Response	  1	   10	   0	   0	   10	  
Response	  2	  	   5	   0	   0	   5	  
Response	  3	  	   9	   0	   0	   9	  
Response	  4	  	   1	   0	   0	   1	  
Response	  5	  	   5	   0	   0	   5	  
Sum	  	   30	   0	   0	   30	  

	   	   	   	   	  
	   	   	   	   	  
Section	  1	  Question	  6	  and	  Section	  2	  Question	  4	   	  	  
	  	   By	  a	  doctor	  	   Self	  

treatment	  	  
No	  treatment	  	   Sum	  

Response	  1	  	   3	   0	   0	   3	  
Response	  2	   10	   0	   0	   10	  
Response	  3	   17	   0	   0	   17	  
Sum	  	   30	   0	   0	   30	  

	   	   	   	   	  

Section	  1	  Question	  6	  and	  Section	  2	  Question	  5	   	  	  
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	  	   By	  a	  doctor	  	   Self	  
treatment	  	  

No	  treatment	  	   Sum	  

Response	  1	   14	   0	   0	   14	  
Response	  2	  	   9	   0	   0	   9	  
Response	  3	  	   7	   0	   0	   7	  
Sum	   30	   0	   0	   30	  

	   	   	   	   	  
Section	  1	  Question	  6	  and	  Section	  2	  Question	  6	   	  	  
	  	   By	  a	  doctor	  	   Self	  

treatment	  	  
No	  treatment	  	   Sum	  

Response	  1	   4	   0	   0	   4	  
Response	  2	  	   0	   0	   0	   0	  
Response	  3	  	   11	   0	   0	   11	  
Response	  4	  	   1	   0	   0	   1	  
Response	  5	  	   14	   0	   0	   14	  
Sum	  	   30	   0	   0	   30	  

	   	   	   	   	  

Section	  1	  Question	  6	  and	  Section	  2	  Question	  7	   	  	  
	  	   By	  a	  doctor	  	   Self	  

treatment	  	  
No	  treatment	  	   Sum	  

Response	  1	   7	   0	   0	   7	  
Response	  2	  	   8	   0	   0	   8	  
Sum	   15	   0	   0	   15	  

	   	   	   	   	  

Section	  1	  Question	  6	  and	  Section	  2	  Question	  8	   	  	  
	  	   By	  a	  doctor	  	   Self	  

treatment	  	  
No	  treatment	  	   Sum	  

Response	  1	   18	   0	   0	   18	  
Response	  2	  	   4	   0	   0	   4	  
Response	  3	  	   7	   0	   0	   7	  
Response	  4	  	   0	   0	   0	   0	  
Response	  5	  	   1	   0	   0	   1	  
Sum	  	   30	   0	   0	   30	  

	   	   	   	   	  
Section	  1	  Question	  6	  and	  Section	  2	  Question	  9	   	  	  
	  	   By	  a	  doctor	  	   Self	  

treatment	  	  
No	  treatment	  	   Sum	  

Response	  1	  	   8	   0	   0	   8	  
Response	  2	  	   7	   0	   0	   7	  
Response	  3	   3	   0	   0	   3	  
Response	  4	  	   12	   0	   0	   12	  
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Sum	  	   30	   0	   0	   30	  

	   	   	   	   	  

Section	  1	  Question	  6	  and	  Section	  2	  Question	  10	   	  	  
	  	   By	  a	  doctor	  	   Self	  

treatment	  	  
No	  treatment	  	   Sum	  

Response	  1	   5	   0	   0	   5	  
Response	  2	  	   9	   0	   0	   9	  
Response	  3	  	   16	   0	   0	   16	  
Sum	   30	   0	   0	   30	  

Section	  1	  Question	  7	  and	  Section	  2	  Question	  1	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   8	   2	   10	  

Response	  2	  	   11	   1	   12	  

Response	  3	   1	   2	   3	  

Response	  4	  	   3	   2	   5	  

Sum	  	   23	   7	   30	  

	   	   	   	  

Section	  1	  Question	  7	  and	  Section	  2	  Question	  2	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   5	   2	   7	  

Response	  2	   9	   2	   11	  

Response	  3	  	   9	   3	   12	  

Sum	  	   23	   7	   30	  

	   	   	   	  

Section	  1	  Question	  7	  and	  Section	  2	  Question	  3	  

	  	   Yes	   No	   Sum	  

Response	  1	   6	   4	   10	  

Response	  2	  	   4	   1	   5	  

Response	  3	  	   9	   0	   9	  

Response	  4	  	   0	   1	   1	  

Response	  5	  	   4	   1	   5	  

Sum	  	   23	   7	   30	  
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Section	  1	  Question	  7	  and	  Section	  2	  Question	  4	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   3	   0	   3	  

Response	  2	   8	   2	   10	  

Response	  3	  	   12	   5	   17	  

Sum	  	   23	   7	   30	  

	   	   	   	  

Section	  1	  Question	  7	  and	  Section	  2	  Question	  5	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   12	   2	   14	  

Response	  2	   6	   3	   9	  

Response	  3	  	   5	   2	   7	  

Sum	  	   23	   7	   30	  

	   	   	   	  

Section	  1	  Question	  7	  and	  Section	  2	  Question	  6	  

	  	   Yes	   No	   Sum	  

Response	  1	   2	   2	   4	  

Response	  2	  	   0	   0	   0	  

Response	  3	  	   10	   1	   11	  

Response	  4	  	   0	   1	   1	  

Response	  5	  	   11	   3	   14	  

Sum	  	   23	   7	   30	  

	   	   	   	  

Section	  1	  Question	  7	  and	  Section	  2	  Question	  7	  

	  	   Yes	   No	   Sum	  

Response	  1	   7	   0	   7	  

Response	  2	  	   5	   3	   8	  

Sum	   12	   3	   15	  

	   	   	   	  

Section	  1	  Question	  7	  and	  Section	  2	  Question	  8	  

	  	   Yes	   No	   Sum	  

Response	  1	   14	   4	   18	  
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Response	  2	  	   3	   1	   4	  

Response	  3	  	   6	   1	   7	  

Response	  4	  	   0	   0	   0	  

Response	  5	  	   0	   1	   1	  

Sum	  	   23	   7	   30	  

	   	   	   	  

Section	  1	  Question	  7	  and	  Section	  2	  Question	  9	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   8	   0	   8	  

Response	  2	  	   5	   2	   7	  

Response	  3	   2	   1	   3	  

Response	  4	  	   8	   4	   12	  

Sum	  	   23	   7	   30	  

	   	   	   	  

Section	  1	  Question	  7	  and	  Section	  2	  Question	  10	  

	   Yes	   No	   Sum	  

Response	  1	  	   5	   0	   5	  

Response	  2	   7	   2	   9	  

Response	  3	  	   11	   5	   16	  

Sum	  	   23	   7	   30	  
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Section	  1	  Question	  8	  and	  Section	  2	  Question	  1	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   1	   9	   10	  

Response	  2	  	   1	   5	   6	  

Response	  3	   1	   6	   7	  

Response	  4	  	   0	   7	   7	  

Sum	  	   3	   27	   30	  

	   	   	   	  

Section	  1	  Question	  8	  and	  Section	  2	  Question	  2	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   2	   5	   7	  

Response	  2	   1	   10	   11	  

Response	  3	  	   0	   12	   12	  

Sum	  	   3	   27	   30	  

	   	   	   	  

Section	  1	  Question	  8	  and	  Section	  2	  Question	  3	  

	  	   Yes	   No	   Sum	  

Response	  1	   1	   10	   11	  

Response	  2	  	   0	   4	   4	  

Response	  3	  	   0	   9	   9	  

Response	  4	  	   0	   1	   1	  

Response	  5	  	   2	   3	   5	  

Sum	  	   3	   27	   30	  

	   	   	   	  

	   	   	   	  

Section	  1	  Question	  8	  and	  Section	  2	  Question	  4	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   1	   2	   3	  

Response	  2	   2	   8	   10	  

Response	  3	  	   0	   17	   17	  

Sum	  	   3	   27	   30	  

	   	   	   	  

Section	  1	  Question	  8	  and	  Section	  2	  Question	  5	  
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	  	   Yes	   No	   Sum	  

Response	  1	  	   0	   14	   14	  

Response	  2	   0	   9	   9	  

Response	  3	  	   3	   4	   7	  

Sum	  	   3	   27	   30	  

	   	   	   	  

Section	  1	  Question	  8	  and	  Section	  2	  Question	  6	  

	  	   Yes	   No	   Sum	  

Response	  1	   0	   4	   4	  

Response	  2	  	   0	   0	   0	  

Response	  3	  	   0	   11	   11	  

Response	  4	  	   0	   1	   1	  

Response	  5	  	   3	   11	   14	  

Sum	  	   3	   27	   30	  

	   	   	   	  

Section	  1	  Question	  8	  and	  Section	  2	  Question	  7	  

	  	   Yes	   No	   Sum	  

Response	  1	   0	   7	   7	  

Response	  2	  	   2	   6	   8	  

Sum	   2	   13	   15	  

	   	   	   	  

Section	  1	  Question	  8	  and	  Section	  2	  Question	  8	  

	  	   Yes	   No	   Sum	  

Response	  1	   3	   15	   18	  

Response	  2	  	   0	   4	   4	  

Response	  3	  	   0	   7	   7	  

Response	  4	  	   0	   0	   0	  

Response	  5	  	   0	   1	   1	  

Sum	  	   3	   27	   30	  

	   	   	   	  

Section	  1	  Question	  8	  and	  Section	  2	  Question	  9	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   2	   6	   8	  



	   101	  

Response	  2	  	   1	   6	   7	  

Response	  3	   0	   3	   3	  

Response	  4	  	   0	   12	   12	  

Sum	  	   3	   27	   30	  

	   	   	   	  

Section	  1	  Question	  8	  and	  Section	  2	  Question	  10	  

	  	   Yes	   No	   Sum	  

Response	  1	  	   3	   2	   5	  

Response	  2	   0	   9	   9	  

Response	  3	  	   0	   16	   16	  

Sum	  	   3	   27	   30	  

	  
	  


