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I 

ABSTRACT 
Context. One of the challenges in requirement engineering is the ability using survey 
as a requirement-engineering tool towards the software to refine user’s requirements. 
For instance, with the development of the way of healthcare, many advances in 
technology transformed the way of healthcare. E-health application is one of the 
technologies. As more and more health information that is stored electronically, e-
health applications have given rise to trust issue in the area of data sharing. Identified 
the relationship between trust and data sharing based on the survey method is a valid 
approach, but the current studies still do not give a definite guideline about how 
requirement engineering should use a survey method step-by-step to refine the needs 
of users’ trust into software attributes. Based on the mentioned situation in e-health, 
defining a method to design survey to elicit requirements is needed. 
Objective. In this paper, the aim of the study is to design a survey method for 
refining user’s requirements of trust in requirement engineering based on the current 
state-of-art. The paper present the research on data sharing in e-health application. 
Methods. This study presented an action research, which identified the way about 
how to refine user’s requirement of trust. Survey was the main approach to do 
investigation among the e-health applications. Three cycles of AR were conducted in 
this paper, and three versions of questionnaires were designed in the research process 
in order to identify the factors that affected user’s trust in data sharing in e-health 
applications. 
Results. Through the action research, I found out three factors that affected user’s 
trust in data sharing, then the factors were identified, analysis and summarized, and 
the relationship between trusts and the factors is describe based on analysis results of 
the collected data, which obtain from the improved questionnaires. To find out the 
relationship between trust and the factors help present the process that how to design 
an accurate survey to refine user’s requirements.  
Based on the process and results of the action research, the survey guideline to refine 
user’s requirements of trust is designed and described.  
Conclusions. Based on the results that obtained in this study, I designed a 
preliminary survey guideline for refining user’s requirements of trust. This study will 
help requirement engineering to elicit requirement of trust in e-health based on a new 
and specific survey method.  

Keywords: user’s requirements of trust, action research, survey method, e-health. 
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1 INTRODUCTION 

1.1 Background 
Many advances in technology have gradually transformed the way of healthcare 
provided around the world [1]. The healthy technologies such as e-health 
applications are improving the coordination of care, healthcare quality and other 
aspects of healthcare. E-health applications are the software and services that manage, 
transmit, store or record information used in the delivery of healthcare treatment, 
user's lifestyle, payment or record keeping. Typically health applications use the 
Internet to transmit and store user data either for a provider or payer. For instance, an 
e-health app named " Instant Heart Rate". This app is used for optimizing your 
exercise and tracking your process, it will show you a real-time chart to tell you 
every heartbeat, and store all the data yourself, such as the medical pulse, the real-
time chart. You can share the information with whom you are willing to, such as 
your doctor, your family members and so on. This app is not only for the patient who 
has heart attacks, stress, and diabetes but also for the people who use to keep fitness 
in the lifetime. So the user refers to the private user, not only including patients but 
also the citizen who uses the e-health application to achieve personal health or 
lifestyle objectives.   
As more and more health information that is stored electronically, e-health 
applications have given rise to many privacy issues through, especially in the area of 
data sharing. Privacy has been identified as one barrier in the trust of health 
technologies [1], unless e-health systems can be designed to preserve the user’s 
privacy especially the sensitive data, then built and achieved the users’ trust to 
increase the acceptance of e-health apps.  
The growth of sharing data means that increasingly user's data will be made available 
to a wider range of healthcare setting [1], thus increasing the number of data 
recipients (e.g., a healthcare researcher) of electronically stored individual health 
information [2]. So data recipients can be one possible reason that affects user’s 
willingness of data sharing. For users, their data contained within e-health 
applications may be quite sensitive. Currently, data sensitivity is related to the user 
privacy that should be taken into account, apparently the higher the sensitivity of the 
data, and the higher the degree of privacy. The sensitivity of data is often influenced 
by the context in which it appears. The ability to transfer health information with 
contextual data restrictions is an important part of the trust relationship. In order for 
such restrictions to be meaningful, a key strategy is the identification of categories of 
sensitive information that can be assigned special handling [3]. The definition of 
sensitive information achieved by the ‘National Committee on Vital and Health 
Statistics’ (NCVHS), it defined five categories of sensitive information: genetic 
information, psychotherapy notes, substance abuse treatment records, other 
information regarding sexually transmitted diseases, mental health information. [3]. 
The definition can be a principle to judge whether the data is sensitive or not.  

1.2 Motivation 
Based on the section 1.1, it is necessary to find out the factors which will affect users’ 
trust on data sharing in e-health applications, the reason is that the factors can help 
improve the attributes in e-health applications. But the problem is how to find out the 
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factors. Nowadays, one challenge in requirement engineering is lack of specific 
survey guideline or educational framework to show the survey process step-by-step, 
which will help refine user’s requirements towards the software quality attributes. 
Depend on the description in 1.1, I identified those data recipients and data 
sensitivity may be the issues related to users’ trust on data sharing, but how to verify 
it if I do a survey. So in my research the problem is how to defining a method to 
design a survey to refine needed requirements.  
Survey can be a requirement-engineering tool to elicit requirements [4]. The article 
[5] can provide the basic steps of conducting a survey to collecting data. Combined 
these two, maybe identified the factors that affected users’ trust on data sharing in e-
health applications by using the survey method is a valid approach, but the current 
studies still do not give an educational framework or a specific guideline about how a 
requirement engineering should do a survey step-by-step to refine the needs of users 
trust into software attributes. So the related research should be done to defining a 
method to design surveys in requirement engineering area. 

 
. 
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2 THEORETICAL WORK 
The content of this section consists of two parts, one is introducing the concepts mentioned 
in my research. For example, section 2.1 elaborated the definition of e-health. Section 2.2 
made a detail explanation of trust, and how data sharing can be connected to the item of trust 
through internet. These two concepts were mentioned to explain the terminologies related to 
my research. This part will help increase the understanding of the content of this research. 
Another part is the related work which was written in the section 2.3.  

2.1 Concept of E-health 
E-health has increasingly become an important factor of the healthcare system. But 
few people have come up with a clear definition of the new term [6]. So some 
definitions of e-health were found out through a literature review.   
The World Health Organization (WHO) defined “E-health” as “the cost-effective and 
secure use of information and communications technologies in support of health and 
health-related fields, including healthcare services, health surveillance, health 
education, knowledge and research”[7]  
“E-health is an emerging field in the intersection of medical informatics, public 
health and business, referring to health services and information delivered or 
enhanced through the Internet and related technologies. In a broader sense, the term 
characterizes not only a technical development, but also a state-of-mind, a way of 
thinking, an attitude, and a commitment for networked, global thinking, to improve 
health care locally, regionally, and worldwide by using information and 
communication technology.” [6] This concept was defined as a broad definition that 
could apply to the dynamic environment such as the Internet [6].  
E-health is a concept that the technology manages to share personal health 
information by electronic ways. E-health will introduce better care for patients and 
give an easier access to personal health data. In order to improve the quality of 
healthcare, the healthcare system is in the transition from paper to electronic, so we 
call it as e-health or electronic health.  

2.2 Trust 
Trust, in general, is an important factor in many social interactions, involving 
uncertainty and dependency [8]. On-line transactions and exchange relationships are 
not only characterized by uncertainty but also by anonymity and lack of control, 
making trust crucial elements of electronic commerce [8]. Lack of trust is one of the 
reasons for the consumer not purchasing from the Internet. 

2.2.1 Interdisciplinary trust constructs model 
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Figure 1. Interdisciplinary trust constructs model [9] 
Some researchers reported that the definitions of trust are numerous so that trust has 
been defined in many different ways. Furthermore, trust is a quite broad concept, so 
one problem was that one research has to drive many definitions of trust. In this 
situation, a typology of trust constructs will be more appropriate. As shown in figure 
1, the 4 types of trust are the result of definition categorized. The two main 
conceptual definitions of trust constructs are listed as follows [9]: 
-Trusting Beliefs means one believes (and feels confident in believing) that the other 
person has one or more traits desirable to one in a situation in which negative 
consequences are possible.  
-Trusting Intentions means one is willing to depend on, or intends to depend on, the 
other person in given task or situation with a feeling of relative security, even though 
negative consequences are possible.  

2.2.2 Linking trust to data sharing 
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Figure 2. E-commerce relationships trust model [9] 
Figure 2 links trust to two Internet constructs, one of them is trust-related Internet 
behavior, information sharing is linked to the trust through the Internet behaviors. 
Trust-Related Internet Behaviors is not a trust construct, but a naturally following 
consequent of the trust constructs [9]. It shows that trusting-intention and trusting 
beliefs lead to the trusted-related Internet behaviors, so the figure 2 pointed that 
trusting-intentions and trusting-beliefs have an influence with the data sharing.  

2.3 Related work  
Survey, as one major type of strategies for empirical investigations, it aims at 
evaluation. A survey is a system for collecting information from or about people to 
describe, compare or explain their knowledge, attitudes and behavior [10]. The main 
means of survey for gathering qualitative or quantitative data are interview and 
questionnaire. The results from the survey are then analyzed to derive descriptive and 
explanatory conclusions, they are then generalized to the population from which the 
sample was taken [10]. For over two decades, much of the research and practice 
within RE for software systems has been largely directed towards improving the 
complex process known as elicitation through the application and development of 
various techniques, approaches, and tools [11]. Some of the methods have been 
selected specifically for eliciting software requirements，survey is no exception.  
As a research requirement engineering method, survey has been developed 
specifically for eliciting software requirements [12], it will elicit trust requirements 
advance the state-of-the-art of doing surveys in requirement engineering. This 
technique is employed by almost 12% projects in all [13]. And the survey is to refine 
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user’s needs into a quality requirement, our proposed survey will deliver an 
understanding how the implementation of the quality requirements correlate with the 
satisfaction of user needs. For instance, in some researches, the researchers will use 
survey as a tool to elicit requirements.  
In the previous studies in requirement engineering, the survey method was used to 
elicit different kinds of requirements in different way. Some papers 
[14,15,16,17.18.19] defined the survey method by creating a guideline, but the 
guideline was used in the special or specific field. The survey method just supported 
their own research and focus on the particular challenges on related field [20], and 
there is no survey method related to the requirements of users’ trust.  Some paper 
[21,22] design the survey by the basic guideline which can be used without limited of 
field, but the guideline only provides the way on how to conduct a survey research. 
However, those papers or studies focused on specific area in RE, but not correlated 
with user’s requirements of trust, and they mainly did research and solved problems 
identified in their investigation scenario. 
In the paper [5,23,24], one guideline which was shown in table 1 can be used to 
support the whole survey process, not only including the basic steps mentioned in the 
books, but also provide the instruments on how to conduct and evaluate a survey. So, 
in my paper, I will extend my effort done in a new field based on the guideline 
shown in table 1. I will define a method to design survey to refine user’s 
requirements of trust.  
 
Table 1. Guideline for conducting a survey [5] 
1.Defining research objectives 

2.Identifying target audience and sampling frame 

3.Designing sampling plan 

4.Designing survey instrument 

5.Survey instrument evaluation 

6.Analyzing survey data 

7.Drawing conclusion 
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3 RESEARCH METHOD 

3.1 Aim and objective 
In the process of the research, the aim of the study is to define a method to design 
survey to refine user’s requirements of trust.  
In my research, a RE case about user’s trust on data-sharing in e-health applications 
was presented to assist in finding the way for designing the survey in requirement 
engineering. Based on the process and the result of the research, I will draw a 
conclusion about how a survey be designed to refine the user’s need of trust, we can 
design a new way about how to do a survey in requirement engineering, how could 
survey be treated as a requirement engineering tool. It is the key issue to supplement 
the knowledge gap. 
Furthermore, the research result will improve the data-sharing situation, the functions 
of the e-health applications related the users could be improved to obtain more users’ 
acceptance. 

3.2 Research questions  
In the context of e-health applications,  
RQ1. How should a survey be designed to refine the user’s requirements of trust into 
quality attributes of e-health application?  
 
Much of a software architect’s life is spent designing software systems to meet a set 
of quality attribute requirements [25]. Concerned requirement engineering, the most 
important quality attributes for the software system is user acceptance [26].  This is 
what I want to do in my research, refine the user’s requirements of trust to improve 
the attributes accordingly obtain more user’s acceptance in e-health. So the attributes 
correlated with the user’s trust need be found out in my research. 

3.3 Action research 
 
3.3.1 The reason for selection action research 
Action Research has become an important method for health-related research activity 
[27], and particularly as a method for supporting organizational changes [28]. Action 
research has its roots in education, organizational development, social science and 
the care fields but it also increasingly being built in applied health research [29], 
action research is both a valid and important research method for all health 
researchers, who are advised to consider its merits in the future study [28]. One 
definition of action research is “the study of a social situation carried out by those 
involved in that situation in order to improve both their practice and their quality of 
understanding”. It is a method different from other research because it can resolve 
problems rather than merely investigate them [28].  
Compare to other method with separate steps, action research integrate research and 
action in a flexible cycle rather than separate steps: the collection of data about the 
topic of investigation, analysis and interpretation of the collected data, the planning 
of action strategies to make positive changes, and the evaluation of the changes 
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through further data collection, then analysis and interpretation and so forth to more 
cycles until the decision is taken in the study that can be published the outcomes 
(Somekh 2005). In this way, in sufficient actions will be learned by cyclically 
observing changes and then reduces it.  
In my research, I do not know the accurate attributes that have a relationship with 
user’s trust, also I cannot be sure that the factors found will have an influence on 
user’s trust on data sharing. The steps of conducting a research is also not clear. So, 
my study is not only investigation, the problems mentioned should be solved then I 
can investigate them. Furthermore, without related  previous studies, some actions of 
the research should be explored, so maybe some changes need to be done, at this 
situation, the changes must be positive and correct. Based on the process and the 
result of the research, I can design the survey to fulfill my aim. So taking the 
situation into consideration, action research is quite appropriate for my study. 

 
3.3.1 Action research cycle-CPM 
In my research, I designed each iteration followed the cyclical process model (CPM) 
of action research. As shown in Figure 3, the model has five stages: diagnosis, action 
planning, intervention (action taking), evaluation and reflection.  

 
Figure 3. AR process model [30] 
 
(1) Diagnose stage 
The stage is the beginning of the cycle, as shown in Figure 3, it is also the entrance 
of the model. This stage involves the identification of the problems to be solved in 
the study and introduced the concepts of the problems. In the stage of this study, the 
specific problems are identified and described. The way to find out dependent and 
independent variables were elaborated in detail. Based on variables, the REQ was 
designed for the study.   
(2) Action planning stage 
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This stage involves chosen courses of action to obtain the improvement or solve the 
identified problems that mentioned in the Diagnose stage. So what I plan to do for 
the solving the problem will be arranged according to the problems mentioned in the 
previous stage. Design the survey for the research is the sticking point in order to 
answer the REQ. 
(3) Intervention (Action taking) stage 
The stage is also known as ‘Action taking stage’ that involves the selection and the 
implementation of the action planned in the second stage. In this stage, the data will 
be collected after implementing the actions designed in the action planning stage. 
(4) Evaluation stage 
This stage does the analysis of the collected data and does the research of the 
outcomes of the action taken in the action taking the stage. In case the data is 
finished collecting in stage 3, the data analysis method should be found out for the 
study, and then get the result and conclusion for the data. 
(5) Reflection stage 
In this stage, the review of the outcomes will be done, based on these outcomes, the 
knowledge can be built to describe the situation under this study, if the study need 
more than one cycle, Reflection stage will go on following behind the Diagnose 
stage, it can lead to the next beginning of the cycle depend on the outcomes until the 
decision is made, then the next stage is ‘exit’. So, if the result of the cycle 1 must be 
improved, the outcome cannot be verified, one more cycle will be designed. Unless it 
was identified the outcomes are convincing and good enough to answer the questions, 
the next stage will be ‘exit’, that will be an integral action research. 

3.3.2 The process of designing Action research  
In this section, I plan to verity what kinds of factors will affect user’s trust in data 
sharing in e-health applications. 
The first thing to be done is that  I evaluated and analysis different kinds of e-health 
applications, after evaluated seven of them was used to find out the factors that 
related to the trust on data sharing. After Statistics and classification seven e-health 
applications were selected from the Google play, which represents seven different 
types of applications, and each application has the most users in each domain of e-
health. The most users means that the application was more accepted by users, and 
some of its attributes or functions satisfied the user’s requirements. These 
applications will be worth to be analyzed. (The detail description of the seven e-
health applications were shown in  the sub-pages of the website, which designed in 
cycle 2.) 
The study will be conducted in an iterative way using action research. We plan to 
have 3 integral iterations in the action research. All the iterations followed the 
cyclical process model, so there are 3 cycles in total. Figure 4 shows the circuit of the 
action research. ‘Entrance’ is the start of the research, one circle are the one 
iterations, and they have the same process but the different content. ‘Exit’ is the 
ending of the action research.  
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Figure 4. Cycles in Action research 
 
In the cycle 1, the main aim is to find a way of refining the users’ needs in e-health 
applications. First, the problems should be diagnosed in this research, and then 
generated some questions in order to solve the problems. The questions should cover 
all the aspects of the problems so that the outcomes can be comprehensive. So in this 
cycle, some actions should be implemented: design the initial questionnaire, test the 
initial questionnaire. The scaling of the survey should be small, the data collected in 
this cycle just can be used to test the survey whether is effective or not, but the data 
cannot be used in the next cycle so as not to affect the final results. In this cycle, 
seven e-health applications were evaluated to find out the dimensions that may have 
influences on data sharing, the related items were listed then summed up. Each 
column represents a category. Based on the dimensions and the items, the questions 
will be generated to complete the initial questionnaire, each question will set options 
by using a five-point Likert scale in order to rate the level of each item. Two experts 
will invite to do the questionnaire, they are the participants of the survey. They will 
give the answer and feedback of the questionnaire. It is not so important to collect 
the data in this cycle; the key issue is to get the feedback from the experts. The 
feedback will show the inappropriate places and guide to design a new questionnaire.  
 
In the cycle 2, I designed a new questionnaire according to the feedback that tested 
with the experts in the cycle 1. The initial questionnaire will be updated and 
improved in this cycle. Correlation and regression analysis will be used to do data 
analysis. Snowball sampling strategy will be used to recruit participants. The scaling 
of the survey will be much larger that in cycle 1, I plan to collect around 100 
responses. If the analysis result has a sufficient capacity to reflect the market and 
expand to a larger population of users’, it proves that the direction of our research is 
right, otherwise the third cycle need to be designed. Also in the cycle 2 a webpage 



 

17 

 

was designed to gain the participants’ understanding of our survey. Also the database 
that connected to the webpage will help collect responses. 
 
In the cycle 3, the main change is to add measurement for checking the validity of 
data, in the cycle 2, the questionnaire is quite concise but I cannot figure out the 
invalid data, so there will be a risk that the results will be different if the invalid data 
was not exiting. In order to make the result more precisely, the questionnaire should 
be updated and improved.  And some personal information questions will be added 
to complete the questionnaire, which aims to assist the result. Also, the sample scale 
should be larger than in cycle 2, more data should be collected in this cycle. 
Finally, the collected data of cycle 3 will be analysis to answer the REQ and then the 
RQ. Depend on the results of these three cycles, if questionnaire need to be updated 
again and the result cannot answer the REQ and RQ, one iteration (cycle) will be 
designed to do an improved survey with the updated questionnaire. If the results are 
precise enough answer the RQ, the forth cycle will not be designed. The action 
research will be finished.  
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4 RESULTS 
In this section, three cycles of action research process will be described in detail. Each cycle 
has five stages, each stage will show the specific means of implementation. 

4.1 Cycle 1 
4.1.1 Diagnosis 
A study has investigated that the effects on the relationship between privacy and trust 
were significance [31]. Several studies suggest that a large number of individuals 
using the Internet have serious privacy concerns [32]. The paper [33] stated the 
investigation that people want to share personal information contains privacy with 
the one they are willing to, not to share with everyone else. Some papers [34,35] 
indicated the importance of identity, stressed that it is necessary to achieve 
anonymity for the protection of user identities, the technology of anonymity has been 
proposed to protect sensitive attributes from the corresponding identifiers. The paper 
[36] declared a greater emphasis on the protection of data sensitivity with the user’s 
growing concerns about the privacy, data sensitivity can pose a formidable barrier to 
data sharing [37]. Based on the investigation of the literature review, the data-sharing 
concerns factors were refined and summarized shown in Table 2. The factors can be 
treated as reasons why users conflict to share data through the Internet. 
In this study, the item related to the factors will be refined from the e-health 
applications. There are a huge number of wild varieties of e-health applications. So 
an overview of applications is helpful to select e-health application. As described in 
section 3.2.2, after the investigation and selection, seven e-health applications were 
evaluated to find out the attributes what users are sharing in each application, all the 
sharing information was listed and then generalize three factors that may have 
influences on user’s trust on data sharing.   
The related items were all listed then summed up in three categories in table 2. The 
items were the information that related to data sharing in e-health applications. 
 
Table 2. Three factors of the items in e-health applications 
Data Sensitivity Recipient Relevant Anonymity 

Your weight information The doctor Your e-mail address 

An X-ray photo of your hands A doctor who is a colleague of your doctor Your name 

A photo of your face The psychologist Your home address 

Your pulse information The medical personnel Your social identity number 

The locations you visit A healthcare researcher A photo of your face 

A photo of your sexual organs The medical personnel of the care center  

A photo of a melanoma on your 
skin 

The developer of the e-health app  

The number of steps you do each 
day 

The administrator of the e-health app  



 

19 

 

 A friend of yours  

 A member of your family  

 Your work colleague  

 A health insurance employee  

 The nurse  

 A government employee  

 
Table 2 illustrates the result that there are 27 items summarized and classified into 
three factors: sensitivity, recipient relevant and user anonymity. The 27 items have 
covered the area to be studied. A conclusion can be drawn that they may have an 
influence on data sharing among users. So I treated the three factors as the variables 
in my research.  
By observing the result one requirement engineering question (REQ) generated 
according to the three dimensions: 
REQ1. When do people trust in the sharing of data? 
         REQ1.1 Does the relevance of the data recipient for the care affect trust? 
         REQ1.2 Does the anonymity of the user affect trust?    
         REQ1.3 Does the sensitivity of the data affect trust?    
The REQ may make it clear to researchers about the user’s trust problems among 
users when using related applications.  

4.1.2 Action planning and action taking (intervention) 
In our study, the survey will be performed. First, we created a questionnaire. 
(1) Questionnaire design 
While designing the online questionnaire, 5 questions [38] were taken into 
consideration to see that the result of the study is helpful for the research field. The 
questions are as follows:  
• What do we want to know?    
• About whom do we want to know?    
• How do we word the questions?    
• How do we elicit appropriate and adequate responses?  
• How do we interpret the results?  
Designed questions based on whether they can follow the procedure of these five 
questions.  
In the stage, we will find out the situations that users feel comfortable (or trust) to 
share data through the e-health systems. For users, comfortable or uncomfortable is 
the intuitive feeling to express trust. Trust is a feeling of security means one feels 
comfortable (not anxious or fearful) about the prospect of depending on the vendor 
[39]. So in our survey, instead of using the word "trust", the word 'comfortable' is 
easier to be understood. The questionnaire is presented in 
website(https://docs.google.com/forms/d/1j6YwKpk6JrY5WEc763WTJWll7NPFF7s
lDuFe8tlAedg/edit).  
This questionnaire only has one type of survey question that used Likert scale [40], 
participants choose one of the five options with their own ideas, and the options 
indicate the degree of agreement or disagreement on a symmetric statement.  It is 
quite hard to use specific figures to quantify our feelings when answering the related 
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questions, so the Likert scale helps to reflect the degree of strength of their ideas and 
real feeling. Then the last three questions were designed to gather the participants’ 
basic information such as age and attitudes when facing the e-health apps and the 
questionnaire. 
I planned to conduct an online questionnaire for participants who may reside in 
different geographical locations, our study is not directed against a region. Therefore, 
it is easy to collect responses by only send a web survey link. In order to make a 
rational and workable questionnaire, before the questionnaire come into use, I did an 
expert review. The expert should have the experience in requirement engineering and 
have the knowledge of e-health. After the expert test the questionnaire, an interview 
was done to identify whether the questionnaire can be used in the data collection, if 
not, what are the problems appeared in the questionnaire. The problems were 
summed up and the corresponding solutions needed to be formulated. 
 

4.1.3 Evaluation (assessment) 
Two experts tested the initial questionnaire, the result was far from ideal:  
- The participants didn’t have a clear understanding of the survey so that they did not 
know how to choose the answers.  
-The participants used quite a long time to fill in the questionnaire, to make the 
matter worse, the longer they did, they more impatient they were. 
-The whole time of the survey is quite longer than expected. 
 
The reasons were listed below after we did an interview: 
- The participants did not know how to answer the questions, because they are a lack 
of understanding of the questionnaire.  
- The questionnaire was too long and complicated, they were not willing to answer 
all the questions. 
-The questionnaire had too many questions that spent their too much time. 
Overall, it was visible that the questionnaire allowed identifying the refection from 
the participants. Furthermore, some problems of the questionnaire were identified 
and the researchers were supported to make informed of how to improve the 
questionnaire. Also, the questionnaire cannot be used to collect data.  

 
4.1.4 Reflection (learning) 
Based on the above evaluation, it demonstrated that the questionnaire was not good 
enough to do the research, and lack of several features:  
(1) Understandable, the participants should have a clear understanding of the survey 
and know the meaning of each question.  
(2) Simplified, the questionnaire should be as short as possible to cover all  of the 
items. Then the participant can be patient and focused on answering questions in 
their point of view.  
 
Overall, cycle 1 of the action research was not enough to achieve the result of the 
study, so the second cycle of action research should be used to improve the survey. If 
the research required more answers from the users, the size of the sample would be 
larger to collect more valid data and then to do analysis and answer RQ. 
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4.2 Cycle 2 
4.2.1 Diagnosis   
In the cycle 1, I have started the process with a diagnosis of the current situation and 
has identified the main factors that might have important influence on user’s trust of 
data sharing. As shown in Figure 5. 
 

 
Figure 5. Research model 
 
Based on the result of diagnose in cycle 1, data sensitivity, anonymity and recipient 
relevant were designed as the independent variables, comfortable (trust) is the 
dependent variable in the study. As shown in cycle 1, the first questionnaires covered 
the variables proposed in the figure 5. Learning from the evaluation and reflection in 
cycle 1, I knew that the first-version questionnaire needed to be more simplified, but 
also covered all aspects of the research problem, so some changed will be made 
through the action. The changes should entrust an understanding of users informed 
the new version questionnaire. First, the number of questions in the questionnaire 
must be reduced on the basis of containing all the research items. In this situation, the 
random questionnaire is the best choice, it will greatly reduce the number of 
problems. So after detailed discussion and study, four questions will be presented in 
the new questionnaire. The representation of the four problems are straightforward, 
participants will feel easy to answer and can focus on the key issues.  

 
4.2.2 Action planning 
The diagnosis stage has informed the planning of actions directly, the intended 
actions should be specified at this stage.   
(1) Design a Web-page 
A webpage (http://ehealth.fastandpragmatic.com) related to our survey is designed to 
show the survey introduction and related e-health applications. Before doing the 
survey, the participants will read the description of the survey first, while they could 
get some information: what we will ask, who shall answer, what we will do with the 
answers and what the benefits for the respondents are, so this part largely improves 
the participants’ understanding of the survey and the questionnaire. In the middle of 
the webpage, seven related e-health applications were listed, each application has a 
subpage present a comprehensive introduction, this helps to comprehend what is an 
e-health application, what are the functions of one application and what kinds of 
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information can be shared with one application. The webpage contributes to 
participants to participate better in our survey. It has a significance impact on the 
quality of the responses.  
The webpage connected to a database, the database will help to collect the responses 
and monitor the responses. By monitor the responses of the survey, I will know the 
number of the responses and the quality of the responses. 
(2) Random questionnaire 
As introduced in the diagnose stage, in order to reduce the number of questions, a 
random questionnaire will be designed. In the random questionnaire, 27 items are the 
random part, which will be replaceable, so as to emphasize this part, I designed this 
part as the bold part, the other part of the problem is fixed. The bold part will give 
the participants a first impression, which will stress the items to the participants. The 
corresponding item will be changed randomly as the bold part in the first three 
questions, and the bold parts in the question 4 will be changed depending on the first 
three questions. Every time the participant summits the questionnaire, the bold part 
will be changed randomly.  
The options of the questions in the random questionnaire is stable, the format of a 
five-point Likert items was used, will be: strongly agree (-2), disagree (-1), neutral 
(0), agree (1) and strongly agree (2).  The points will be used to do the data analysis. 
This kind of Likert scale method will measure either positive or negative responses 
to the questions clearly [24], and the items can be analyzed separately in the research 
to find out the feeling when faced the different situations in the questionnaire. 
The research question has three factors that have an influence on user’s trust on data 
sharing, so at least four questions should be listed in the questionnaires. The 
questions are as follow: 
Q1. A doctor who is a colleague of your doctor is a relevant person for the medical 
treatment. 
Q2. A photo of your face shows who you are to that person. 
Q3. An X-ray photo of your hands is sensitive personal information. 
Q4. You feel comfortable to know that a doctor who is a colleague of your 
doctor has access to an x-ray photo of your hands and a photo of your face. 
 
The target sample is faced to all the private users, so the cognitive ability of different 
users will be quite different, some may have a good understanding of the sentences 
but some will not. Some may not have a good level of English. Consider these 
factors, the words of question should be as simple as possible.  
 
(3) Sampling strategy 
The research is oriented to the users all around the world, I will use Snowball 
sampling strategy to spread the questionnaire. The definition of snowball sampling is 
that this method uses a small pool of initial informants to nominate other participants 
who meet the eligibility criteria for a study. The name reflects an analogy to a 
snowball increasing in size as it rolls downhill [41]. This approach to locating 
research participants is almost always used as a form of nonprobability sampling, 
Snowball sampling is a useful way to pursue the goals of purposive sampling in 
many situations where there are no lists or other obvious sources for locating 
members of the population of interest. 
(4) Data Analysis  
There are two analysis methods to do the data analysis.   
• Pearson’s Correlation Analysis of all variables. 



 

23 

 

 ‘Comfortable’ (trust) is the dependent variable. ‘Recipient relevant’, ‘User 
Anonymity’ and ‘Data Sensitivity’ are the independent variables in the study. The 
Pearson’s correlation analysis was used to discover the relevant associations between 
variables [42]. The collected data was analysis by employing the SPSS statistical 
software package and Microsoft offices excel 2010.  
• Regression analysis for each independent variable  
Regression analysis is a statistical process for estimating the relationships among 
variables, which aims at finding out the relationship between a dependent variable 
and the independent variables. Regression analysis will show the result on how the 
value of the dependent variable changes when any one of the independent variables 
is changed [43]. 
 

4.2.3 Action taking 
For using snowball-sampling strategy, the initial participants will be selected in the 
school named BTH（Blekinge Institute of Technology）in Sweden, the reason why 
I choose school as sample collecting area is that the school has an international 
environment, the students come from different countries, and they can spread the 
webpage and questionnaire to their friends and relatives around, this will increase the 
sample size to a larger one.  
A database was connected to the website, and each answer will be recorded into the 
database. 
In this stage, there are 139 answers collected in total, 14 answers were of insufficient 
quality, and so 125 answers were used to do data analysis. 
 

4.2.4 Evaluation 
In the research, data sensitivity, anonymity and recipient relevant are set as the 
independent variables, comfortable (trust) is set as the only dependent variable. The 
four variables are contained in the questionnaire, so after I collected the data from 
section 4.2.3 in this cycle, the next step is to do data analysis at this stage.   
In this step, we will do the analysis by using statistical methods: Multiple Correlation 
and regression analysis. As I describe in the action planning stage, Correlation 
method is needed for studying the relationship between two variables [43]. The 
regression method describes how one variable depends on another [43].  
 
(1) Correlation Analysis of all variables 
Table 3. Correlation coefficients 

 Comfortable Recipient 
relevant 

User anonymity Data sensitivity 

Comfortable 

Pearson Correlation 1 .158 .285** .133 

Sig. (2-tailed)  .078 .001 .139 

N 125 125 125 125 

Recipient Relevant 

Pearson Correlation .158 1 .223* .247** 

Sig. (2-tailed) .078  .012 .006 

N 125 125 125 125 

User 
Anonymity 

Pearson Correlation .285** .223* 1 .181* 

Sig. (2-tailed) .001 .012  .043 

N 125 125 125 125 
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Data Sensitivity 

Pearson Correlation .133 .247** .181* 1 

Sig. (2-tailed) .139 .006 .043  

N 125 125 125 125 

**. Correlation is significance at the 0.01 level (2-tailed). 
*. Correlation is significance at the 0.05 level (2-tailed). 

In table 3, correlation tests were used to find out the relationship among the four 
variables of the model. According to the correlation coefficient table (Table 3), the 
correlation coefficient between Comfortable and Recipient relevant was 0.158, the 
significance was 0.078, greater than 0.05, indicating that the correlation coefficient is 
not so significance, there was less significance correlation between Comfortable and 
Recipient relevant.  
By the same token, I can draw the conclusion that there was a positive correlation 
between Comfortable and User anonymity, because the correlation coefficient was 
significance shown in Table 3. And there was less significance correlation between 
Comfortable and Data sensitivity because the correlation coefficient is not so 
significance shown in Table 3.. 
The result illustrated that the three independent variables had a relationship with the 
dependent variable, so the three variables elicited from the e-health application are 
rational. All of them need to keep using for doing the research. 
  
Table 4. Model summary   

 
Table 4 shows the regression equation R-squared was 0.095, adjusted R square 
is .072, indicating that the fitting degree is not very good. So one more cycle need to 
be done to verify the fitting degree of the model. 
 
Table 5. ANOVA table   

 
 
In our research, Comfortable was treated as the dependent variable, Data sensitivity, 
Recipient relevant and User anonymity was as an independent variable to create 
regression equation model. The ANOVA table showed whether the regression model 
is significance or not. In table 5, t the statistic of model F was 4.223, its significance 
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was 0.007, less than 0.05, indicating that the regression model was significance, with 
a certain sense of interpretation.  
 
Table 6. Coefficients table 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 

(Constant) -.575 .136  -4.230 .000 
Recipient relevant .094 .100 .085 .939 .350 
User anonymity .290 .102 .254 2.839 .005 
Data sensitivity .067 .091 .066 .732 .465 

Dependent Variable: Comfortable 
According to the regression coefficient table (Table 6), we could know the regression 
coefficients of the independent variable user anonymity had a significant impact on 
the dependent variable, but not so significant to the other two independent variables, 
but it would also illustrate that there are relationships among them. 
(2) Analysis of each Independent variable: Regression analysis 
In this part, the regression analysis was conducted to analysis data. This analysis 
aims to find out the relationship between the variables. The result answered the 
REQ1 that supported by the data. The result showed the influence tendency between 
the two of the variables.  
 
Table 7. Model summary for Recipient relevant 
Model Summary  

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .357a .128 .055 .42809 

a. Predictors: (Constant), Recipient relevant 

 Dependent Variable: Comfortable 

Table 8. Model summary of User anonymity 
 
Model Summary  

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .815a .665 .0598 .60399 
a. Predictors: (Constant), User anonymity 
b. Dependent Variable: Comfortable 
 
Table 9. Model summary of Data sensitivity 
Model Summary  

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .932a .868 .846 .10113 

a. Predictors: (Constant), Data sensitivity 

b. Dependent Variable: Comfortable 

The model (table 7) showed the relationship between Recipient relevant and 
Comfortable. The regression equation Adjusted R-squared was 0.055, illustrated that 
the fitting degree is not good. but the model can be the characterization of the two 
variables. The model (table 8) showed the relationship between User anonymity and 
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Comfortable. The regression equation R-squared illustrated that the fitting degree is 
good. So the model can be the characterization of the two variables. The model (table 
9) showed the relationship between Data sensitivity and Comfortable. The regression 
equation Adjusted R-squared illustrated that the fitting degree is good.  So the model 
can be the characterization of the two variables. 
 
 

 4.2.5 Reflection (learning) 
As shown in Table 3, the correlation coefficient among the three independent 
variables were almost greater than 0.05, it means that the degree of correlation is 
higher, the relationship between the various Independent variables was closely, and 
the correlation coefficient between the independent variables and dependent variable 
is around 0.05, so we can draw the conclusion that the model is stable. So the 
questionnaire is rational, the collected data can justify the REQ. But the result of data 
analysis in section 4.2.4 showed that not all the relationship between the variables is 
significance. And the fitting degree of the model is not so good. 
Based on the results, on the whole I identified that cycle 2 was a good test cycle, the 
relationship has been illustrated between the variables, but the third cycle is still 
needed in this research. The cycle 2 do not have check measurement of data validity, 
so I cannot draw the conclusion that the result is precise enough, so an updated 
questionnaire need to be designed. In the cycle 3, for the more accurate results, the 
research also should focus on getting a larger population. Because the sampling bias 
exits in cycle 2, the sample in cycle 2 is small and almost students, but they are 
positive sharing data through the Internet, so result is good. In the cycle 3, we should 
plan to extend the population to afraid sharing ones to improve the research.  

4.3 Cycle 3 
4.3.1 Diagnosis 
Based on the results of cycle 1 and cycle 2, the researcher has identified the three 
main factors that have influence on user’s trust. The questionnaire made in the cycle 
2 is reasonable and effective. Learning from the reflection of cycle 2, we knew that 
the second-version questionnaire couldn’t illustrate whether the collected data was 
valid or not. There was not any measurement to verify the validity of the data. Also, 
the sample is focus on students, but the target population is all users not only 
students. The last problem is that the amount of the data was less than expected, if 
we want to get a more convincing result, we need to collect more data and Identify 
the validity of the data. So some changed will be made to improve our questionnaire 
in the section action planning. 
 

4.3.2 Action planning  
The intended actions will be specified at the stage based on the stage diagnosis. Two 
check measurements will be designed to verify the data validity in the questionnaire. 
(1) Based on the questionnaire designed in the cycle 2, I added one question that had 
the opposite question stem with one of the questions listed in the previous 
questionnaire. If one person’ s answer is not the opposite, we can draw the 
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conclusion that the answer to this questionnaire is invalid. The question is the fourth 
question in the questionnaire in Appendix B. 
(2) ‘Seriousness checks’ was used in the questionnaire; I added one more question to 
help check the validity of data. Seriousness checks are useful to improve data 
validity in online research [44]. If ‘seriousness check’ is not worked, the first check 
measurement will work to help find out the invalid responses. The question is the last 
one in the questionnaire in Appendix B. 
Finally, I added some questions about the participant personal information to assist 
my research. It will make the research result more effective (see Q6, Q7, Q8, Q9 in 
the Appendix B).  
 

4.3.3 Action taking  
The way to evaluate a sample is not by the results, the characteristics of the sample, 
but by examining the process by which it was selected [45]. The sample is all the 
users around the world in my research. So by using the snowball-sampling strategy, 
the initial participant will be the students in the school BTH, and I provide them the 
website to let them spread the survey, cause they came from different countries, so 
their friends or relatives of their own countries can participate in the survey, this will 
increase the sample size. This will be the effective way to spread the survey and 
satisfy the request of the research target sample.  
In this stage, there are 458 answers collected in total. By using the validity check 
measurement, 314 answers could be used to do the data analysis. 

 
4.3.4 Evaluation 
Cycle 2 has identified that data sensitivity, anonymity and recipient relevant are the 
valid independent variable to the research. They have an impact to user’s trust. In the 
stage action taking, valid data has been selected based on the ‘opposite question’ and 
‘seriousness check’, so the next step is the data analysis. 
In this step, we will use the same statistical method as cycle 2. But in this stage, each 
item will also be analyzed the Correlation to find out the relationship between each 
item and trust. 
(1) Correlation Analysis of all variables. 
Table 10. Correlation coefficients-2 



 

28 

 

 
 As shown in the table 10, ‘Comfortable’  (trust) is the dependent variable. 
‘Recipient relevant’, ‘User Anonymity’ and ‘Data Sensitivity’ are the 
independent variables in the study. Correlation tests were used to find out the 
relationship among the four variables of the model.  
According to the result of the correlation coefficient table in this section, it showed 
that  
• The correlation coefficient between Comfortable and Recipient relevant is significance, 

significance was a positive correlation between Comfortable and User anonymity. This 
result illustrated that recipient relevant can affect user’s trust.  

• The correlation coefficient between Comfortable and user anonymity is not so 
significance, there is less significance correlation between comfortable and user 
anonymity. 

• The correlation coefficient between Comfortable and data sensitivity is significance, 
significance was a negative correlation between Comfortable and data sensitivity. This 
result illustrated that data sensitivity can affect user’s trust. 

 
Table 11. Model summary-2 

 
The R square of the Model is lower, so the fitting degree is not so good. But this 
included the three independent variables. It is better to have less relationship between 
the three variables, then I can analysis the relationship between one independent 
variable and dependent variable. 
 
Table 12. ANOVA table-2 
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Table 11 and 12 was the Model summary and ANOVA table, this will verify the 
regression equation model created was significance, with a certain sense of 
interpretation.  
(2) Correlation Analysis of all variables 
1. Recipient relevant 

 
Figure 6. Scatter-plot for recipient relevant, anonymous and sensitivity items. 
 

Figure 6 showed the scatter-plot of the 27 items. I proposed to show the most clearly 
trend between the variables, so the plot is less, but more than 300 data was collected 
in this cycle, so each plot contain many data, not only one.  
the first figure described the relationship between trust and the three factors: 
recipient relevant, anonymous and sensitivity. The data source derived from Table 
17,18,19 in Appendix A. The first figure indicated a trend: if the recipient is more 
relevant to the user, the trust of the users will feel more comfortable to sharing data 
with the recipient through e-health application, this means that the user has more 
trust in data sharing with the recipient. On the contrary，if the recipient does not 
have a strong relevant relationship with the user, the user will not feel comfortable to 
sharing data, even the user will refuse to share data. As shown in Figure 6, the 
recipient relevant could affect the user’s trust.  
The second figure indicated a trend: if the personal information is anonymous to the 
user, the trust of the users will feel more comfortable to sharing data through e- 
health application, this means that the user has more trust in data sharing if the 
shared information will not disclosure their identity. On the contrary， if the 
information is not anonymous when necessary , the user will not feel comfortable to 
share data, the user will feel afraid to let others know the privacy, in this case, maybe 
the user will refuse to share data. But the plot is too less that the trend is not obvious. 
Because of the limited resources, I did not found more item of anonymous, so this 
factor should be analysis with the result of table 10. 
The third figure indicated a trend: if the data sensitivity is high, the trust of the users 
will feel uncomfortable to sharing data through e-health application, this means that 
the user has less trust in data sharing. On the contrary，if the information is not so 
sensitive, the user will feel comfortable with sharing data.  
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(3) The analysis of “about myself” part in questionnaire 
Table 13. Factors that affect the use of e-health applications 

                    
According to the collected data, the age and gender distribution was shown in the 
table 13. The gender is almost half for each. It can be seen that most of the 
participants’ age is between 20 and 30 years old. This implied that the e-health 
applications were accepted more among the young people. They are more concerned 
with data sharing issues while using electronic applications. So this research has a 
limited result because the unbalanced situation.   

  
Figure 7.Frequency of using e-health apps 
Figure 7 shows that most people want to use e-health app for improving their health 
or lifestyle, they choose to use the e-health apps repeatedly, and less people strongly 
against the use of e-health app. 
 

 
Figure 8. The willingness of sharing data of users 
The figure shows that one-third of people are willing to share data through the 
internet, but according to the Figure, some people want to use e-health apps in their 

	 Age	distribution	 Percentage	
	
	
Age	

<20	 3.05%	
20~30	 72.27%	
30~40	 11.79%	
40~50	 2.62%	
>50	 3.93%	
Unfilled	 6.34%	

Gender	 Female	 47%	
Male	 53%	
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daily life, but they do not want to sharing data for some reasons. so their answers will 
be important to our research to find out the reasons. 
 

4.3.5 Reflection (learning) 
Based on the results in the part evaluation, the relationship between comfortable and 
the three factors has been found out, and the model is stable according to the 
correlation coefficient table. So the three cycles are enough for the research. But in 
the future work, for more accurate results, the forth cycle can be added to some more 
items which will have a clear trend between trust and other factors. Also, the sample 
can be larger if time is longer. The more valid data, the clear trend will be. 
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5 ANALYSIS 
Section 4 answered the REQ, and gave a completely process about how to elicit the 
user’s requirements of trust on data-sharing in e-health application.  The process was 
applied to design a survey that aims at identifying the factors related in e-health and 
that contribute to trust. The result of the section 4 was just used to verify whether the 
process was correct and completely. When I got the explicit result, the survey can be 
designed based on the process.  
In this section, I will answer the RQ question. 
 
Table 14. Traceability of action research cycles 
	 	 Cycle	1	 Cycle	2	 Cycle	3	
	
	
Planning	
Phase	

Research	objective	 ✔	 	 	
App	selected	 ✔	 	 	
Items	selected	 ✔	 	 	
Dimension	clarified	 ✔	 	 	
Target	audience	 	 ✔	 ✔	
Sample	strategy	 	 ✔	 ✔	

Designing	
Phase	

Online-questionnaire	 ✔	 ✔	 ✔	
Random-
questionnaire	

	 ✔	 ✔	

Survey-based	website	 	 ✔	 ✔	
Validity	check	method	 	 	 ✔	

Implementatio
n	Phase	

Data	collection	 	 ✔	 ✔	
Data	analysis	 	 ✔	 ✔	
Report	result	 	 ✔	 ✔	

 
Table 14 is a traceable table of each cycle in the action research. This table shows the 
improvement among each cycle, and then led to design the survey of the research. I 
divided all the actions into three phases, planning phase, designing phase and 
implementation phase. The phases were defined depend on the results of previous 
research; it mentions five stages in total [20]. All the steps for each iteration of AR 
was listed in Table 14. Through these steps finally I found out the relationship 
between the variables. All the steps were clarified based on the definitions of the five 
stages in article [20], but in my research, only 3 stages were used to refine 
requirements of trust in e-health.  
The three phases are the classifications of all the steps, the phases will make it clear 
for design the new survey method for refining requirements. The steps show how to 
design survey to analyze the extent to which data sensitivity, recipient relevance and 
anonymity impact on trust. 
In the planning phase, we defined our aim, define the dimensions of the items 
selected in the e-health application and decide the sample strategy. In the designing 
phase, I mainly designed the questionnaire and the survey-based website. In the 
implementation phase, I collected the data and did the data analysis; depend on the 
analysis results to draw the conclusion. 
 
RQ1. How should a survey be designed to refine the user’s requirements of trust into 
quality attributes of e-health application?  
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In section 3, three iterations of action research were taken to verify the relationship 
between the variables. In section 4, the analysis results show the specific relationship 
between variables. Table 14 made a comprehensive conclusion of the three cycles. 
Based on the process of the action research, the survey for refining user’s 
requirements of trust can be designed. And how to defining a method to  design the 
survey to refine requirements can be designed as a survey guideline which shown in 
table 15. 
Table 15. Survey guideline to refine user requirements of trust  
 
         Planning Phase 

Step 1: Define your research field and aims. 
Step 2: Define the factors related to the user’s trust base 
on the quality attributes of e-health applications. 
Step 3: Determine the sampling frame 

 
 
        Questionnaire  
        Designing Phase 
 

Step 4: Random questionnaire formatting 
Step 5: Question stem designing 
Step 6: Design Response formats and control responses 
in online survey. 
Step 7: Website based on the questionnaire 

 
         Implementation     
                 Phase 

Step 8: Carry out the survey and do the data collection 
Step 9: Analyze the data 
Step 10. Draw the conclusion 

 
In order to answer this RQ, the new guideline was designed to explain how to design 
a survey method. The guideline will explain the basic process of survey, which was 
designed for the other researcher to refine the user’s requirement of trust into quality 
attributes. The guideline provided a compilation of three phases for good survey 
design that will, if followed, make the way easier to refine the factors that have an 
influence on user’s requirement of trust into quality attributes in e-health applications.  
 
Planning phase: 
Step 1: Define your research field and aims. 
The research field can cover all the kinds of software, or you can define a specialized 
field to do the survey, which depends on your topic, target respondents, and the 
research questions to be addressed in your research. 
 
Step 2: Define the factors related to the user’s trust base on the quality attributes of e-
health applications. 
In this step, you should do an investigation and selection into software in your 
specialized research filed, listed the items into software attributes that may have the 
relationship with user’s trust. Summed up and clarified the items into different 
dimensions (see table 1). 
 
Step 3: Determine the sampling frame 
Sample selection can be random (probability design) or deliberate (nonprobability 
design), a nonprobability design sampling design is chosen when the authors cannot 
estimate the chance of a given individual being included in the sample [46]. 
Nonprobability design will be more effective in data collection, such as snowball 
sampling. For the research, the author should identify the specific criteria, which in 
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turn identify other potential respondents meeting the same criteria [46]. So first you 
should define the target respondents, then select the sample. 
 
Questionnaire Designing phase: 
Step 4: Random questionnaire formatting 
The number of the items selected in Step 2 will be more. Most researchers make the 
mistake of listing too many questions, the respondents should answer a large number 
of questions to meet the survey aims, but this will lead to a poor response rate. Clear 
and concise questionnaires can help get the best response [47]. So a random 
questionnaire should be selected in order to reduce the number of questions. 
 
Step 5: Question stem designing 
In the random questionnaire, three different kinds of questions should be designed. 
Basic questions: each question should focus on one dimension defined in step 2. For 
the item of one dimension is not single, in order to reduce the number of the 
questions, the question should be random one. We design the item as the bold part in 
the question, the bold part will be replaceable and changed each time the respondents 
submit the questionnaire. The stem will be fixed.  
Combination question: This question will combine all the dimensions with user’s 
trust. The corresponding item will be changed randomly based on the basic questions. 
Personal questions: the questions can be selected about the respondent’s gender, age 
or other questions needed in your research. 
Validity questions：one opposite question selected from basic questions will test the 
validity of the data. Also one question about seriousness can be also added in the 
questionnaire (see the questionnaire in Appendix B). 
 
Step 6: Step 6: Design Response formats and control responses in online survey. 
The questions related to the factors affecting trust, which are impossible to use 
specific figures to quantify our feelings when answering the related questions, so the 
Likert scale helps to reflect the degree of strength of their ideas.  
In the research, depend on the step 7, the database of the website will help monitor 
the responses and later help control the responses.  
 
Step 7: Website based on the questionnaire. 
The website can be designed by coding or using other software. It will create an 
important impression of the respondents. In the website, we have parts: 
recommended software and its description, the objective of the survey, the 
introduction of the researchers and subscribe for future work.  
 
Implementation phase: 
Step 8: Carry out the survey and do the data collection 
In the step 3, the target sample will be defined. So how to administered the 
questionnaire and who the recipient should be has been decided. During the limited 
collecting time, we are enable to keep track of status through the website database, 
which you connected to your online survey in the questionnaire design phase. 
Each individual questionnaire can be preserved anonymity. The users will easier 
accept the questionnaire if the questionnaire is anonymous.  
 
Step 9: Analyze the data 



 

35 

 

The way of statistical analysis can be Correlation analysis and regression analysis; 
the correlation analysis will make a conclusion about whether the items are related to 
you survey. If is not related, you can exclude this factor. This method will help you 
find out the real factors that influence user’s trust. And the regression analysis will 
show the relationship between two variables. So you could combine the two ways of 
analysis during analyzing data phase. 
 
Step 10. Draw the conclusion 
Based on the result of data analysis, I will make the conclusion how the factors 
influence user’s trust to answer the REQ. 
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6 DISCUSSION 
User’s trust is always an important issue in e-health, To find out and verify the 
factors that effect user’s trust on data sharing by using survey method in e-health 
applications is also a big challenge. So in my study, I aim to design survey to elicit 
requirements correlated with user’s trust. 
A wide variety of tools exist that have been developed and used to support 
requirements elicitation [12], the survey is a part of them. But through the literature 
review, it illustrated that how to do a survey in the specific research is the stat e-of-
art, SME. Sommerville and Sawyer [48] for instance present a series of guidelines as 
well as a guide for survey approach. ISO/IEC TR 24766:2009 – “Guide for 
requirements engineering tool capabilities”. The guide recommends the quality 
features that should characterize an RE tool, but it did not defining a method to 
design survey to elicit requirements. So there is no guideline to show how to design a 
survey as an RE tool.. Requirement engineering mentions of survey [49][50] is a 
method of research aiming to collect data from a large population, which described 
in the section ‘research methodology’, mainly there are three parts consist of the 
survey: survey design, data collection and data analysis. This section describes what 
to do but not how to do. Also there is no related requirement engineering guideline of 
designing survey in detail to compare with. So I design a new requirement 
engineering survey method to refine requirements. Compare to previous research of 
survey in Section 2.4, the guideline designed in my research provide a process of 
how to do design a survey as a refine requirement tool step-by-step. This well-
established guideline can be a starting point for novice or researchers to well 
understand the functions of survey in requirement engineering and the survey process. 
 
Table 16. Comparison between the guidelines 
Guidelines for Conducting Survey 
Research in SE [5] 

Survey method to refine user 
requirements of trust 

1.Defining research objectives 1.Define your research field and aims. 

 2. Define the factors related to the user’s 
trust base on the quality attributes of e-
health applications. 

2.Identifying target audience and 
sampling frame. 

3.Determine the sampling strategy 

3.Designing sampling plan 4.Design the Random questionnaire 
format  

 5.Question stem designing 
4.Designing survey instrument 6.Response formats: Five- points Likert 

Scale 
 7.Design survey-based website 

5.Survey instrument evaluation 8.Data collection and manage responses 
6.Analyzing survey data 9.Analyze the data 
7. Drawing conclusions 10.Draw the conclusion 
 
As shown in the Section 2.4, three main articles [5, 23, 24] was found introduce the 
survey process step by step.  And article [5] provides the guideline of conducting a 
survey. So Table 16 provided the comparison between the guideline for conducting 
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survey research in software engineering and the guideline of designing survey  in my 
research. The guideline for conducting survey research in software engineering just 
provided steps on how to do a survey-based research in all the fields for the whole 
process. However, to follow a single guideline sometimes is not enough, since they 
do not cover a particular activity or challenge a researcher may face [20]. So this 
kind of survey guideline is limited and not enough to do a specific survey research in 
refining requirement in the related field.  
My contribution is that I designed a new requirement engineering method. The new 
method to design survey in my research was designed based on consistent steps 
mentioned in the guideline mentioned in the article [5]. Compare in Table 16, a 
specific guideline is designed to design survey to refine requirements of trust, not 
only gathering data from a large population. It showed the new aspects in my survey 
guideline is that not only a survey method used to gather data but also a requirement-
engineering tool to elicit requirements in my research.  The new guideline provided 
the process of designing survey to elicit requirement related to user’s trust in e-health 
applications. By using this new guideline to the proper research, studies will achieve 
better quality with more meaningful steps.  
Survey research is often used to analyze behavior, in social science, such as feelings 
and attitude [20]. Trust is a kind of feeling, it can be changed to other feelings or 
attitude, which related to user’s requirements into software quality attributes. So the 
method can be tailored for other practical use in requirement engineering of similar 
research as a template. 
This guideline was a beginning in the requirement engineering area, which will 
improve our understanding of surveys in requirement engineering. Survey is not only 
a research method for gathering data, but also a tool to refine user’s requirements in 
some area. Other practitioners’ can improve the guideline when they evaluate it in 
other research, which can design an educational framework to refine requirements in 
requirement engineering.  
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7 VALIDITY THREATS 
In this chapter, we summarized three types of validity threats based on the research 
results. The validity threats are described as follow. 

7.1 Internal Validity 
“Internal validity is of concern when causal relations are examined. When the 
researcher is investigating whether one factor affects an investigated factor there is a 
risk that the investigated factor is also affected by a third factor. If the researcher is 
not aware of the third factor and/or does not know to what extent it affects the 
investigated factor, there is a threat to internal validity.” [10] 
By using and analyzing the e-health applications, we summarized all the types of 
sharing data, and then divided them into three categories，so there are three types of 
factors in the research, the factor in this paper is not a single. But the factors may be 
affected by each other. In order to test and verify this problem, we calculated the 
correlation coefficient for each two factors, the result indicated that factors may 
affect each other to a certain degree，but not reached to the multicollinearity, so the 
factors’ model is stable. One of factor will not affect the research result of another 
one. 
Also the number of items was limited, because the limited time of doing the thesis, 
so the results of the scatter-plot figures maybe not accurate enough. In the future, the 
items or the categories can be more to arrive an accurate result between the different 
variables. And the statistical analysis will be more suitable. 
  

7.2 Construct validity 
“Construct validity reflects what extent the operational measures that are studied 
really represent what the researcher has in mind and what is investigated according to 
the research questions. If, for example, the constructs discussed in the interview 
questions are not interpreted in the same way by the researcher and the interviewed 
persons, there is a threat to construct validity.” [10] 
In this study, in order to reduce the chance of the construct validity, two measures 
were operated as follows. 
(1) In the second cycle of action research, we designed a webpage as a guidance of 
the survey, this could help improve the understanding of the survey.  
(2) Three types questionnaires were designed in the research, an initial one and two 
improved one. The first improved questionnaire changed the order of the questions 
and the expression of the questions. The order is from simple to difficult, thereby the 
participants’ answers would not be affected too much by the construct. 

7.3 Reliability 
“Threats to this aspect of validity are, for example, if it is not clear how to code 
collected data or if questionnaires or interview questions are unclear. ” [10] 
I tried to minimize the threat of misunderstanding by designing a related web page 
and simplified the questions in the questionnaire, using simple words instead 
terminology. The collected data was code systematically, so the threat can be solved 
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when designing the method. The conclusion was reliable because we have taken 
actions to decrease the threat, in this study, I utilized the action research to do three 
complete cycles of the survey, and the second cycle was an improvement process.  
The new survey guideline has specific steps for refining requirements, but it needs to 
be practiced into new researches. So maybe there will be some steps need to be 
added or improved, then it will be authoritative. And the validity of the guideline is 
also a threat, because the limited time and recourses of the research, some results 
may somehow have deviation. 
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8 CONCLUSION AND FUTURE WORK 

8.1 Conclusion 
Based on the process of the action research, I am able to define a method to design 
surveys to elicit users’ requirements of trust into e-health applications. The mainly  
function of  three cycles is to  help found the way of designing survey to elicit 
requirements, but the factors found which affected user’s trust in data-sharing in e-
health will help improve the attributes of the applications. In the section 6, so as to 
make a clear steps of designing survey, I created a guideline which will give other 
research a reference to elicit requirement by survey method.  
In my study, I also want to demonstrate that survey is not simple as compiling a list 
of questions, which seems useful to investigators, survey can be designed to elicit 
specific requirements as a RE tool. 
 

8.2 Future work 
From the research that performed in this paper, other researchers in some similar area 
can address some points for future work. The following points may useful for the 
future study:  
1. The guideline of designing survey will be evaluated in the similar area or new area 
by the community. Furthermore, the guideline can be improved to be educational 
framework or good practice guide for refining user’s trust in requirement engineering.  
2. Taking advantages of the expertise identified in this paper, some related functions 
can be improved to increase the software quality attributes.  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APPENDIX A: THE RESULTS OF DATA ANALYSIS 
Table 17. Analysis results for relevant items-2 

 
Table 18. Analysis results for anonymity items-2 

 
Table 19. Analysis results for sensitivity items-2 
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APPENDIX B: THE QUEATIONNAIRE IN CYCLE 3 
 

 



 

46 

 

 

 

  

 


