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[bookmark: _Toc493012328]Abstract
[bookmark: _GoBack]As a result of knowing the great benefit online medicine can provide and the pessimistic phenomenon of diabetes over the world, this project aims to build a web based diabetes data management system to meet the requirements of recording blood glucose data for people with diabetes in a device-agnostic way. The main system and functions are decided by a questionnaire undertaken by people with diabetes in the UK and China to ascertain the requirements of patients. To protect the personal information of users, this website is for educational purposes only at present, though there are still some legal issues cannot be ignored. This website developed has seven pages, the main page, the log in page, the register page, the data record page, the graph page, the message page, and an identity confirmation page for doctors. The programming languages used for implementation are HTML, CSS, Javascript, PHP and mysql for database. After testing, some advice was provided by the testers, so there are still some functions that can be improved to help the doctors better understand the condition of all their patients. This function will be updated in the future.
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1. [bookmark: _Toc493012329]Introduction
1.1 Diabetes phenomenon

1.1.1 In Europe
With the booming improvement of people's living standards, there are more and more people with diabetes all over the world no matter what the country is. On one hand, as the survey researched by IDF 2015 [1] states, the population of people with diabetes was about 59.8 million in Europe ageing from 20 to 79, and the diabetes rate was about 9.1%. Although the diabetes rate in Europe was relatively low compared to the rest of the world and there was a prediction made by IDF that the population in Europe would stay stable until 2040. The ageing phenomenon will become more and more serious, and there is a great risk of an increasing population of people with diabetes. On the other hand, the gap between rich and poor is much greater than what was thought of by normal residents in Europe, people live in remote area with a relatively low income may have a serious problem in getting reasonable health care for reasons of finance and transportation. Finally, the survey also showed that the death rate caused by diabetes was 627 thousand in 2015, and the financial support provided by European government was about 1.56 billion which is indeed a huge amount. As a result, it is high time to have an economical and friendly approach to control the population of people with diabetes. 

[image: ]
Figure 1 Diabetes rate and death data in Europe 2015

1.1.2 Outside Europe
The IDF survey also presented the diabetes data outside Europe. In Africa, the population of people with diabetes was about 4.41 billion which is a huge amount though the diabetes rate was about 3.2%. The death population caused by diabetes was 321 thousand, and the financial support giben by government was about 34 billion. Middle east had a greater diabetes rate than Africa which is about 9.1% thus the government had to pay more attention and more funds to control the improving of people with diabetes as the funds were about 171 billion in 2015.

In North America, where there has a similar economic status as Europe, the population of people with diabetes was about 44.3 million and the rate was 11.5% that is a little more than in Europe. Besides the existing diabetes population, the population of people with diabetes would be 20% more in 2040 announced by IDF. At the same time, the financial support provided by the government was also much more than Europe area which was about 3.48 billion, that is to say, two times as much as Europe while the diabetes rate was just a little more than Europe. In a word, Europe government should pay more attention to diabetes.

1.2 Diabetes actions
To encourage people pay more attention to diabetes, the IDF has undertaken many activities so far.
For example, firstly, the “World Diabetes Day” on 14th November was set by IDF and WHO in 1991; The Global Diabetes Scorecard has been developed by IDF to track the progress of national governments in improving diabetes care and prevention. This scorecard is an advocacy tool designed to help improve public health accountability, highlights good practices and identifies areas for improvement. The Scorecard offers a comprehensive picture of the response to diabetes by governments in 104 countries. It reflects the knowledge and views of IDF members in those nations and sets the baseline for future monitoring. The Scorecard shows differing degrees of progress within and between regions and indicates that, although some progress is being made, there are also many areas that require significant work. While health systems and provision of treatment was an area of relative strength in most countries, only half of the countries surveyed reported having a national diabetes plan in 2013. Over 40% of governments had taken no action to protect the rights of people with diabetes and one-quarter of countries reported a lack of preventive nutrition policies. [2]

1.3 Diabetes daily health care
As most people know, people with diabetes should eat healthy food and keep fit: for this purpose, IDF has issued a recommended menu for people with diabetes:
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Figure 2 IDF's recommendations for people

As well as personal healthy habits, there are many things for people with diabetes to do in order to keep healthy and avoid death. For example, it is necessary for people with diabetes to keep a daily blood glucose record. However, in traditional health care mode, patients had to go to hospital and make a blood test, wait for experts to analyze the results, and finally get the pills or insulin taking advice from a doctor. Obviously, it was normal if not an easy way for most people living in developed countries, furthermore, in remote area or developing countries, these steps would take more effort and is difficult for a normal resident.

1.4 Aim and objectives of this project
As the phenomenon discussed above, it is high time for countries all over the world to pay more attention as well as make more effort to control the population of people with diabetes increasing anymore. From the point of view of the IT industry, there would be many things to improve by taking advantage of computers and the Internet. As a result, this project will develop for people with diabetes to have a personal data management system so that they can get information from doctors on time, leading to a lower death rate caused by diabetes. By this online medical data exchange, it would be a big saving of money, time, and transportation pollution. Firstly, by uploading data online, there would be no doctor waiting in hospital: taking China in example, doctors and nurse have to stay in their office waiting for patients even if there is nothing to do, as a result, who working in hospital can hardly get a full sleeping time, furthermore, the health condition of doctors is always pessimistic. Secondly, people living in the remote area can hardly go to a hospital, once they go to hospital, they must take much effort, it must be a long way to travel and it takes much time in driving, taking the environment into consideration, the driving must cause air and noise pollution along the way.

As a result, this project should provide an online platform for patients and doctors to communicate remotely and store the data of patients’ daily blood glucose record.



2. [bookmark: _Toc493012330]Literature review
[bookmark: _Toc493012331]2.1 Introduction
This chapter will examine online medical systems and the how e-commerce has changed the daily life of human beings. This chapter will also evaluate the relevant business models which are popular in the industry. In order to build a user-friendly website, some existing diabetes apps will be analyzed. The benefit that smartphone apps bring to the new generation is obvious, however, only 18% of the older people who are over 65 have a smartphone [3]. As a result, this development aims to build an easy to operate computerised diabetes system with friendly data and visualization for people with diabetes. Due to the possibility of this computer system being put into live use, there will also be an analysis of legal, ethical, and sustainability issues.
[bookmark: _Toc493012332]2.2 History of online medicine
As medical problems and quality of people's lives are closely related, they have always been the focus of attention. Especially in recent years, conflicts caused by doctors and patients have happened frequently, reforming of health care has been mentioned in an unprecedented height. When the medical problem is difficult to solve by policy, the development of Internet technology has begun a revolution in the field of health care.

The Fraunhofer Institute in Berlin, Germany, since its inception in 1949 has been the attention of the whole world, a set of applications called MyRehab [4] which made patients can not only follow the guidance of the system for rehabilitation training but also have a real - time communication with the doctor. This application gave humans reason to believe that the process of online medicine will become faster and faster, the field of health care will become the new position of the Internet revolution. In the near future, the patient completing all the treatment process at home will no longer be a dream.

There are three main reasons show that it is high time to improve the online medical industry:
Firstly, the UK population is ageing. In mid-2014, the average age exceeded 40 for the first time. By 2040, nearly one in seven people is projected to be aged over 75. [5] Ageing will inevitably lead to a serious shortage of medical resources, and thus it is very important to make use of online medicine means to monitor chronic diseases among the elderly population which may easily control long-term medical expenses. Secondly, the rapid development of the mobile Internet has brought unprecedented development opportunities to the medical industry. Chronic disease monitoring, appointment visits platforms, remote diagnosis, big data treatment systems and other technologies are changing the traditional health care service model. Thirdly, long-term monitoring of chronic diseases can effectively reduce medical expenses, significantly increase the utilization of medical resources and alleviate the shortage of medical resources in remote areas. Governments have made clear their support for the development of online medicine.
[image: ]
Figure 3 Problem in traditional medicine

[bookmark: _Toc493012333]2.3 Exploring online medicine
There are five popular business models for online medicine: first, the application provides information to doctors; second, medical service online; third, customer relations service; fourth, management of chronic disease; fifth, big data services. [6]

Taking the first example [7], Patientus, a company located in Lübeck, Germany, developed a software that provided the "Doctor Network Office". The founder Nicholas Schulwitz started to research and development in 2011 due to the awareness of the gap in the healthcare conference system on the market. The software is similar to the instant messaging software Skype, but it was more applicable to doctor and patient consultation. At present, this software is used in the doctors’ fee business model. Doctors pay 100 euros per month to access the network. Although the charges are not low, it is very popular with patients because the software eliminates the effort of transport.
[bookmark: _Toc493012334]2.4 How online medicine is different from traditional medicine
1. From the point of view of marketing, the Internet came into the field of health care and launched fierce competition, and the traditional medical industry began to use big data under the impact of the Internet.
2. From the point of view of the industry, the field-cross integration of the Internet and health care had changed the traditional medical service model fundamentally, as well as the relationship between doctors and patients.
3. From point of view of the user experience, the cross of Internet and the medical industry had effectively alleviated the problem of information asymmetry and improved the efficiency of the hospital system. Patients can complete appointment registrations, consultation, repeated the dispensing process at home which can not only save time and effort but also improve the user experience. Online medicine platforms also have a series of customer reviews systems, the user can refer to the reviews from other users on the platform to select the most appropriate doctor and form a long-term relationship with him/her, it is equivalent to finding a private doctor online. Doctors can also manage the data of a lot of patients and store details of previous treatment behaviour so that they can quickly find the most effective treatment for users.
4. From the point of view of resource allocation, with the help of Internet, doctors can have free communication with patients all over the world and provide medical services. This can effectively alleviate the problem of unbalanced medical resources, improve the utilization of medical resources, and also can improve the doctor's personal influence and visibility.
[bookmark: _Toc493012335]2.5 Legal issues
Legal concerns are a major obstacle to the use of online medicine. These include the lack of an international legal framework that enables health professionals to provide services in different jurisdictions and countries; the lack of policies to manage the privacy and confidentiality of patients in terms of data transmission, storage and sharing between health professionals and jurisdictions [8] the lack of health professional identity confirmation (which would be solved in methodology part) and the risk of providing online service by the health professionals [9]. What is related to legal considerations is a technical challenge. The use of the system is complex, there may be a failure, which may trigger a software or hardware failure. These challenges may increase the morbidity or mortality of patients and increase the liability of health professors. To overcome these challenges, online medicine must be regulated by a broad, comprehensive guideline [10] which is widely adopted. At the same time, legislation is required to regulate confidentiality, privacy, use and liability [11]. 

Due to the close collaboration between the public and private sectors, the increasing interdependence of eHealth applications must ensure that online medicine can be deployed intelligently, maximizing health care, achieving optimal quality and ensuring for profit The cause does not deprive citizens of their right to access basic public health services. In all countries, concerns about confidentiality, dignity and privacy concern ethical concerns regarding the use of ICTs in online medicine. The implementation of online medicine must be fair and equipped with the highest ethical standards that maintain the dignity of all individuals and ensure that the differences in education, language, geography, physical and psychological abilities, age, and gender will not lead to marginalisation of health care.

The development of online medicine can be better measured by introducing a better legal framework, developing national e-Health policies, training more human resources, providing regular funding and developing long-term plans. However, the operation must be taken to develop and implement online medicine in a manner that would not prevent its progress or prospects [12]. In general, online medicine must deal with many legal and ethical considerations, especially the patient's privacy and confidentiality. However, other issues in the developing world are more prominent. Cross-border legitimacy is a concern for developing countries using online medical services to connect health professionals in multiple countries. In this case, one of the key issues to be addressed is which country's law applies to the service. There may be a series of problems in the health conflict of the participating countries. What happens if something goes wrong? Who is responsible for the provision of services and medical care? 

Unfortunately, current national health laws and regulations have not adequately addressed these types of legal issues [13]. In industrialized and developing countries, this uncertainty may affect the usability of such services. In addition, the lack of clinical information on the use of online medicine legal policies and guidelines has also created obstacles to the adoption of such practices. The use of online medical services in developing countries would also meet the ethical problems. 

Obviously, it is of great benefit to increase the access to medical care through online medicine in countries where there is little medicine; but some people have questioned whether this it can take the most efficient use of this scarce resource [14]. If online medical services do improve overall health outcomes, the value is indeed high, but for a stretched health system, the attendant may be a big burden. The cost of online medicine in developing countries also exists in other areas, for example, with higher time requirements for personnel and other resources such as electricity.
[bookmark: _Toc493012336]2.6 Ethical issues
As a normal human being, everyone has to go to hospital and communicate with a doctor throughout their lives. Imagine that going to hospital is just like going shopping. In China, patients can use an App called “spring rain doctor” [15] to have an online consultation treatment. Users can not only choose the doctor by the reviews of other users before treatment, but also make a review and pay the doctor after treatment. Although it is a big convenience, online medicine bring to patients, at the same time, some problems may happen. Who should take the responsibility of problems which occur during online treatment? Will the complicated information that online medicine has will confuse the patients? Will the insurance services pay for the online medicine?

Online medicine has great potential for reducing diagnostic disparities, improving clinical management, and providing health care services worldwide [16] because of its higher accessibility, quality, efficiency and cost-effectiveness. In particular, online medicine can help traditional communities with low levels of service (medical services and few people in remote or rural areas) by overcoming the distance and time constraints between health care providers and patients [17]. 

In addition, there is evidence that this has important socio-economic benefits for patients, family members, health workers and health systems, including better communication and educational opportunities for doctors and patients [18]. Although online medicine applications are promising, how much success countries had had is different. In industrialized and developing countries, online medicine has not been consistently used in the health care system to provide daily services, and most of the pilot projects are hard to continue immediately after the initial funds using up. Several of the frequently mentioned challenges are the main reason of short-lived of many online medicines. One of the challenges is that there are complex human and cultural factors. Some patients and medical workers are reluctant to adopt a service model that is different from traditional or local practice, while others are lacking in ICT knowledge so that they cannot use online medicine effectively. The biggest challenge lies in the language and cultural differences between patients (especially those who are underpaid) and service providers [19]. The lack of research on the economic benefits and cost-effectiveness of online medicine applications is also a challenge. Demonstrate reliable business cases to persuade decision makers to accept and invest in online medicine can help to improve infrastructure and program funding shortages. 
[bookmark: _Toc493012337]2.7 Sustainability issues
To a large extent, developing countries have the infrastructure to take advantage of the latest Internet technology. This infrastructure and the lack of adequate skills is an obstacle to taking the use of online medicine in many developing countries [20]. At the most basic level, electricity supply is unstable [21], many areas outside the big cities cannot use the Internet connection and information and communication equipment is not suitable for tropical climate [22] will be on the remote medical Implementation of the restrictions. [23]: Internet lag can lead to delayed imaging [24]; poor image resolution may limit Efficacy of remote diagnostics [25]; slow bandwidth may limit the use of real-time video conferencing [26]. Even if the basic infrastructure is placed well and the software lacks extensive interoperability standards [27], failure of the equipment or computer system is still a recurring problem [28]. 

In developing countries, financial costs are always the barriers to the application of online medicine reality and perception [29]. The cost of equipment, transport, maintenance and local staff training is prohibitive [30] in countries with limited income or limited implementation of online medicine operations and maintenance funds. In addition, persuasive evidence that supports the overall cost-effectiveness of a particular online medicine strategy may be weak [31], and the impact of such a strategy on the economy in different environment may not be clear [32]. 

Skills, knowledge and resources in local area may also limit the use of online medicine in developing countries. The lack of computerized knowledge professor and the management of computer services as a professional worker, coupled with the need for a long process of computer-based peripheral medical devices, may hinder the use of online medicine [33]. Although there may be distance learning needs, due to the Differences in the availability of resources of diagnosis and treatment, as well as differences in knowledge and language skills across multiple sites, may be difficult to meet local educational needs [34]. 

In addition, although online medicine service can improve the diagnostic level of the expert, the provision of treatment programs is limited by logistical challenges, including the training of local medical personnel, supply of medical equipment and supplies, and restrictions on access to medicines by patients [35]. Differences in social and cultural between sites are another obstacle encountered, which may limit the relevance of online health care cooperation in the developing world and challenge health and health-related cultural perspectives [36]. One of the main factors in the failure of online medicine is the oversight of incompatible cultural subsystems, which hinders the transfer of knowledge from one cultural background to another [37]. Medical professionals in the industrialized world may not be familiar with remote facilities and alternative management strategies, and vice versa [38]. As a result, online medicine faces a risk of inappropriate and inadequate in medical information exchange [39]. If there was not a good understanding of the local situation, it may be difficult to integrate online medicine through a useful method.

Online medicine is a cost-effective way of enabling industrialized countries to assist in developing countries' health care systems for capacity-building. Moderate investments in online medicine can reduce the burden of disease while improving the ability of referral specialists and referral sites [40]. New communication and collaboration channels could achieve remotely several processes that are often hampered by lack of physical infrastructure (such as patient data storage). However, in order to achieve maximum efficiency, the strategy of integrating online medicine into existing health systems requires a collaborative approach, best practices, careful design trials, and many of the social factors that affect the adoption of the user [41]. Collaboration relies on local expertise and competencies, which in turn can increase the use of online medicine programs and to improve the reliability and sustainability of planning by collaborating and driving each other.
[bookmark: _Toc493012338]2.8 Diabetes specifics
Diabetes has several types, including two common types: type 1 diabetes and type 2 diabetes and type 2 diabetes is the most common type. Worldwide, about 90% of all diabetics are type 2 diabetes and 10% are type 1 diabetes. Other types of diabetes are rare.

Type 1 diabetes, formerly known as insulin-dependent diabetes, is caused by the pancreas of people with type 1 diabetes being unable to produce insulin and they need to be treated with insulin injections. Without insulin, glucose cannot enter the body and cells, so plasma blood glucose levels will increase. When plasma blood glucose levels increase, glucose will be discharged through the kidney with the urine in vitro. During diagnosis, if using the detection of urine with the bar, the test rod will have a lot of glucose regardless of whether the patient has eaten or not. In order to excrete glucose, the body needs a lot of water, so the patient will urinate and by thirsty at the same time. Although the blood has a lot of glucose it cannot enter the body, it cannot be used as energy, on the contrary, the body needs to break down fat and starch to get energy. As a result, the weight of diabetics is reduced quickly, due to moisture loss, glucose cannot be used as energy, muscle loss due to protein breakdown, and loss of glucose in the urine. This requires insulin to treat, which is necessary to maintain life. Patients with Type 1 diabetes can never stop injecting insulin, even when they are sick or without a meal. Type 1 diabetes can occur at any age, but it is generally considered to be more common in children and youth.

Type 2 diabetes is also called non-insulin dependent diabetes mellitus. Patients with Type 2 diabetes are able to produce their own insulin, but the amount is not enough, or the cells refuse to accept insulin. As there enough insulin is produced, the phenomenon of keto acid is not obvious and high blood sugar symptoms such as thirst, frequent urination and other symptoms are not obvious. As a result of that, Type 2 diabetes has a long incubation period. Some patients do not view thirsty and frequent on the toilet at night as a problem. During the incubation period, the complications of type 2 diabetes may develop and may be found at the time of diagnosis. This is why the British Diabetes Charity Association is working to raise awareness of diabetes and support the various activities in this area.

Gestational diabetes is diabetes that women may suffer from during pregnancy. At present, there is no international uniform blood glucose standard to diagnose gestational diabetes, but there is a tendency to use the glucose tolerance test standard. This important criterion is still under study. Growing metabolic needs during pregnancy may make people prone to diabetes. Normally, after the child is born, the symptoms of diabetes will recover, but some mothers will develop Type 2 diabetes or develop accidentally into Type 1 diabetes. If diabetes happens during pregnancy, the woman is extremely susceptible to diabetes in future pregnancies and is often likely to develop Type 2 diabetes. In this case, a doctor is needed to provide life guide or advice. In the glucose tolerance test standard clearly shows that exercising the body, losing weight and changing the way of life can delay the Type 2 diabetes. During pregnancy, women should be treated by diet and exercise to cure diabetes, insulin may be optional. [42]
40 years old could be defined as a line to separate Type 1 and Type 2 because Type 1 diabetes usually begins before age 40. [43]
[bookmark: _Toc493012339]2.9 Existing systems for Diabetes monitoring 
In order to take advantage of the Internet to manage diabetes, there has been a lot of excellent diabetes management system apps made available in the various app stores (iOS, Android, etc.) The UI of every app is different from each other while the main function is almost the same, that is: store the daily blood sugar record and create a chart or table to users.

2.9.1 Diabetes:M
An example of a complete diabetes management app is shown in the figure above, users can have their own logbook of daily blood sugar and food (some apps do not include food tracking). The charts and graphs are created automatically from the data history. For the user who cannot read charts easily, some apps provide a report to read for a fee. One advantage of a smart phone is that it that with the help of the app, it can remind the user to take pills or insulin on time. Notification are harder to operate on web site. Figure 4 Overview of Diabetes:M

[image: G:\qqhistory\418095604\FileRecv\MobileFile\IMG_3307.PNG]
2.9.2 MySugr

[image: G:\qqhistory\418095604\FileRecv\MobileFile\IMG_3303.PNG]
Figure 5 Insert page of MySugr

The data input page is as shown above. Most diabetes management app require the user to input the blood glucose, whether and how much pill/insulin has taken, whether the user has had a meal while got the blood glucose data. A few apps like MySugr allow user to input the emotion as well. 


[image: G:\qqhistory\418095604\FileRecv\MobileFile\IMG_3305.PNG] [image: G:\qqhistory\418095604\FileRecv\MobileFile\IMG_3306.PNG]
Figure 6 History page of MySugr

Finally, the app provides an overview of all the data user has inputted, it can show the weekly data, monthly data, and the yearly data. Some apps also calculate the average data, in this page, user can see his own body condition clearly.

2.9.3 Webs of diabetes management
Unlike smart phone Apps, the web system is no as convenient as a moblie system so that there are no web based diabetes management system existing. The web about diabetes only provide the user some tips of exericise and recipes. As a result, this web based project will be a great valuable for some people without smart phone.

[bookmark: _Toc493012340]2.10 Summary
The main aim is to provide a simple, user-friendly interface and system that allows people who do not have any expertise and limited knowledge of the language of the English language could also use the web well. This is an important means of overcoming the implementation of barriers and rapidly spreading online medicine applications in the developing world [44]. This principle is equally valid for technical solutions. There is a need for research and evaluation of participatory models that allow local stakeholders to participate in the development, design and implementation of environmental research issues, processes and outcomes. This builds research and evidence at the local level to support practical changes at the individual level and to provide information at the macro level for policy and institutional changes. In addition, the ownership, control, access and ownership [45] principles of local processes and data can lead to meaningful assessments of the adoption and response to local constraints and advantages. An interdisciplinary approach that takes full account of local needs and a blueprint for all stakeholders. This includes online medicine in developing countries, literature review of clinical and public health outcomes (generalized health), patient and physician satisfaction, and economic analysis that can monetize social benefits. This results can provide information on the development and adaptation of evidence-based policies and guidelines adopted by online medicine in various environments in developing as well as developed countries, as research and evaluation results are implemented and promoted.


3. [bookmark: _Toc493012341]Methodology
[bookmark: _Toc493012342]3.1 Introduction
The aim of the project is to build a computer system for diabetes monitoring which can help people manage daily blood sugar data and make a connection between doctors and patients. Before the project started, there were many requirements that needed to be decided, which will be discussed in this section. The general development aim was broken down into distinct objectives:

Objective 1: To define the group that this website would serve, and find out their preferences. There would be a survey to accomplish this objective.
Objective 2: To decide the basic functions and features, and design the layout of this website.
Objective 3: To implement the system, and test its efficacy.

The following parts of this section will provide details, information and justification of the methods chosen for this project. The methodology fully reviews the approaches and techniques used to accomplish the development. The questionnaire section discusses the design process of the survey for the requirements. The requirement section aims to analyse information from the questionnaire and make a decision of which features and functions are necessary or could exist.
[bookmark: _Toc493012343]3.2 Primary research
3.2.1 Method selection
Online surveys have been facilitated by the development of the Internet and the emergence of new survey technology. This technology has more advantages compared with the traditional survey:

1) Firstly, this technology has the ability to save the questionnaire printing, mail and data recording process;
2) Secondly, it can increase the recovery rate and expand the amount of sample;
3) Thirdly, saving the cost of the survey;
4) Fourth, in the investigation of the design of the visual can attract more people to participate;
5) Fifth, there is not subject to location restrictions, suitable for global surveys.
6) Last, results of questionnaire survey are easy to quantify.
[46]

An online questionnaire is a structured survey: the form of its investigation, the order of questions, the way and methods of answers are fixed, so, that for any individual, it is impossible to introduce subjective bias into the investigation whether by the researcher or the recipient. The statistical results of their investigations are generally quantifiable.

The results of a questionnaire are easy to process and analyse. There are many related statistical analysis systems that can help us to carry out data analysis, and some can even help us to design a questionnaire. Not only is it easy to facilitate implementation and analysis, but also the data mining.

The current online questionnaire overcomes some of the shortcomings of the paper questionnaires, which result in an easier way of facilitating implementation and adjustment.

Although online surveys cannot replace the face-to-face questionnaire or interviews, the lower cost and the easier way to adjust the questionnaire design problems results in more and more questionnaires in the form of online questionnaires being published and shared through the website and e-mail. Data is stored directly in the database which makes for easy screening and analysis.

Furthermore, questionnaires can conduct large-scale surveys. No matter how much the researchers are involved in the survey, the basic attitude and behaviour of the testers can be learned from the questionnaire. This advantage is not possible with any other method, and the questionnaire can be carried out in a cycle without the impact of changes on the researcher, at the same time the researcher can track changes in the user and identify certain problems.

3.2.2 Questionnaire 

Aim: Collecting the preferences of people with diabetes in UK and China, and finding out if there are any differences, then deciding the requirements of the whole project.

Object group: People with diabetes in UK and China, mostly parents and grandparents or friends of the writer and teachers in UWTSD.

Channel: Through SurveyMonkey Gold [47] in UK, and through Questionnaire Star [48] in China. Those two websites are leading questionnaire platforms.

Strategy: There are two parts to this questionnaire, Part 1 is about general body information and preferences when surfing online of the surveyed people, Part 2 is about the feeling that people with diabetes had while they were using a diabetes app. 

Part 1 aims to find out how much percentage of diabetic people like surfing online and what type they are, which age range is the largest group of them, and what device they use most. Part 2 is to find out what features most diabetic people like and not like, from which the features and functions can be decided.

Timeline: from May 2017 to September 2017. Questionnaire to be undertaken in June 2017. Requirements could change according to the survey results.

Question design:
Question 1 is to choose the age range. There were 5 range sets, namely under 40, 41-50, 51-60, 61-70, more than 70. 40 years old could be defined as a line to separate Type 1 and Type 2, because Type 1 diabetes usually begins before age 40 [43]. The age range pattern is nearly the same as aresearch about how age influences death rate of diabetes [49]

Question 2 and 3 is to collect the height and weight information of people who take this questionnaire, height and weight is the basic data to calculate the BMI which is the standard for identifying obesity.

Question 4 is to separate the male and female users biologically since gender does have influence on people with diabetes, though it might be offensive to some sexual minorities [50]

Question 5 is to find out the percentage of each type of diabetes (eg Type 1, Type 2, gestational etc) [51]

Question 6 is to find out which online device is popular among the surveyed group.

Question 7 is to find out which business model [6] diabetes group like most.

Question 8 is to find out how many people with diabetes need insulin therapy and what kind of device they use most: the devices that can be chosen were inspired by the app MySugr [52]

Questions 9 and 10 are to find out if all the users can recognise the blood sugar unit, and as people in different countries tend to use a different unit, there may be a requirement to choose different units.

Other questions are used to let people provide the information of Apps they had used so far.

3.2.3 Pilot survey: 
This survey was piloted by 2 teachers in UWTSD, this was some of their feedback: 

Firstly, not all people in the UK like to use the same unit for height and weight, more multiple choices should be provided. As a result, question 2 and 3 changed from “height:__cm weight:__kg” to “Height:____ cm, ____feet, _____inches (chose one unit you like)
Weight:____ kg, ____stones, ______pounds (chose one unit you like)”

Secondly, age might be sensitivie for some people, age field should be changed to a choice of age range. As a result, Question 1 changed from “Fill the blank of your age” to “Choose your age range” 

Thirdly, when asking information from users, the questionnaire must remind users to write down the significant information such as the name of app, as a result, other questions changed from choice type to fill in type to get more information about the similar apps;

Last, some spelling mistakes and impolite words had been changed, as a result, the choice ”Not care” changed to “Not mind”. 

3.2.4 Main survey

Survey results:
Question 1: chose your age range: 
From the two results, the diabetes group who has access to surfing online usually are from all the age range, as a result of which, this website must be enough user-friendly so that all ages could read it. 
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Figure 7 Result of question 1

Question 2: Choose your gender:
From the two results, the female users are higher than male users no matter which country they are.
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Figure 8 Result of question 2

Question 3: Choose your diabetes type
From the two results, the people group with type 2 diabetes is larger than the group with type 1 diabetes. Nobody chose gestational diabetes, as a result of which, this website should include service for both Type 1 and Type 2, and if time were available, gestational diabetes could be included.
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Figure 9 Result of question 3

Question 4: Choose your preferred online device
From the two results, it shows that the smartphone is the most popular device no matter what the country. However, there is a significant number of people who do not use a smartphone (37.5%) Ideally, the development should cater for both groups.
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Figure 10 Result of question 4

Question 5: Choose your preferred payment method:
From the two results, most people prefer not to pay, as a result of which this website would not set any pay function for at least the basic functions.
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Figure 11 Results of question 5

Question 6: Can you understand blood data easily?
From the two results, most people could understand data, but there were still some people who could not, as a result of which, storage of data must be included on this website.
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Figure 12 Results of question 6

Question 7: Choose your insulin treatment
From the two results, nearly every device has a group of patients, as a result of which, making a connection between the device and the server of this website might be possible.
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Figure 13 Result of question 7

Question 8: What features do you want online?
From the two results, the data management and doctor consultation are the two most popular choice which must be included. Social network seemed not so necessary.
[image: ][image: ]
Figure 14 Result of question 8

Question 9: Choose your preferred data result version
From the two results, the table and chart are the two popular choices no matter the country. This must be included, others could be included in the Chinese version.
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Figure 15 Result of question 9

Question 10: Which do you prefer, private or public chat with doctor?

From the two results, UK recipients preferred privately while Chinese do not mind the privacy of chat.
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Figure 16 Result of question 10

Question 11: Do you mind sharing your data with others?
From the two results, the two choices both have weight, as a result of which a function that choosing whether to share data must be included.
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Figure 17 Result of question 11
Question 12: Do you want to interact with others?
From the two results, not everyone wants to interact, as a result of which, and option of public or private interaction should be provided.
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Figure 18 Result of question 12

Question 13: Have you used other diabetes app before?
From the two results, most people had no experience of using a diabetes app, so this website could be their first diabetes app: some introduction and instruction should be included.
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Figure 19 Result of question 13

Question 14: Are you still using it or not, give a reason why?
From the comments, a clear data information is the most important feature which can make users remain.
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Figure 20 Result of question 14


4. [bookmark: _Toc493012344]Requirements, design and implementation
[bookmark: _Toc493012345]4.1 Requirements
Requirements formed based on questionnaire data:
Must: 		1. A clear and visible data management system for Type 1 and Type 2.
	 		2. Store blood sugar data
     		3. A private doctor consultation system
Should: 		1. A switch to control the personal information be private or public
	  		2. A switch to change users’ favourite unit
May if time: 	1. Data management system for the gestational type.
		  	2. A switch to change language.
		  	3. A connection between the device and the server of this website
		  	4. A public consultation system in Chinese version

[bookmark: _Toc493012346]4.2 Development Methodology
Considering of time limit of this project was only 3 months and the programmer was only one person assisted by supervisor, the development methodology must suit a small size project with a low cost.

As a result, Lean Development Methodology had been chosen: As a technical advancement, Lean Development methodology lays emphasis on the formation of effortlessly manageable software. This exquisitely designed development technique is more deliberately engrossed than any other form of agile methodology. The objective of this procedure is to improve the software in one-third of the time, with very restricted budget, and very fewer amounts of essential workflow. The advantages and disadvantages are listed below:

Advantages:
· Lower budget and time requirements
· Allows for delivery of product early
Disadvantages:
· The workability of the team decides success of software development process
· Unsuitable business analyst can be severely problematic
· Excessive flexibility leads developer to lose focus
[53]
[bookmark: _Toc493012347]4.3 Choice of computer system
After consideration, it was decided that this diabetes management system would responsive website rather than an app, reasons are listed below:

4.3.1. Development costs and time lower than app
An app requires the development of at least two versions: iOS version and Android version, each version would have a development time and cost and the review time is quite long.
4.3.2. Using without downloading
This is not just an advantage of responsive web pages, but also can be said the biggest advantage of all mobile-enabled web pages compared to a mobile app. An app requires user go to iTunes or Google Play to download app and update regularly, users must re-download whenever the new edition is uploaded. In contrast, with responsive web pages, as long as the administrator updates the site, each time the page will be the latest version. Offline browsing is no longer a problem with the Wi-Fi hotspot becoming more and more widespread and the cost of 4G continuing to drop.
4.3.3. Maintenance costs are lower than app
An app must be tested whether it can operate smoothly in new mobile phones after the current version is completed. The current frequency of new mobile phone models implies that there would never be an end to testing. Web browsers are also updated, but changes are generally less dramatic. 
4.3.4. Different devices can be applied at the same time
An app must be developed individually for both iOS and Android versions. The mobile website, however, will meet the majority of device specifications. There are two possibilities for a mobile site: the mobile web may need to install small programs to detect the device used, in order to make the computer read the computer version of the website which will be the correct mobile version of the page. Alternatively, a fully responsive website would not have this problem.
4.3.5. Brand image consistent
The same site for a variety of devices, naturally does not need the design of different visual effects for different versions.
4.3.6. Meeting user habits
The search function of the mobile device is still based on the "search page." For example, when someone searches for "diabetes" with a mobile phone, it only searches for diabetes website not diabetes app. The developed app must expend more cost to vigorously promote so that users know that the app exists and cause interest of users to download.
4.3.7. Easy to share
The contents of an app is hard to share with a website. Taking Apple's Daily app for example, the app shares the URL with the desktop version of the website. The site is detected if the phone opens the correct URL, and then it is automatically addressed to the mobile version of the web site.
Even when using the mobile version of the page, sharing of the URL is usually the mobile version of the web site, when a friend using computer opens the link, the page would not turn back to the computer version of the site. The same website must include a computer version and a mobile phone version. However, responsive web pages do not have this problem, it shares with the same URL.
[54]

[bookmark: _Toc493012348]4.4 Technologies used
Several technologies are available for implementation of this system. ASP is Microsoft Technology for building dynamic web page. ASP support some scripting language, mainly based on VBScript. As well as ASP, there is another open source programming language - PHP, PHP can run on a variety of operating systems, including Linux and windows.

Although ASP is a good technology, in the long term, it is believed that PHP will have extraordinary performance in the future as a result of the fact that PHP host can be built on every Web virtual machine, rather than thinking about what operating system the server is running, which makes PHP more appealing. There are seven reasons to illustrate the advantages of PHP over ASP:

4.4.1 Speed
ASP is not as fast as PHP because ASP is based on the COM structure. When writing ASP scripts with VBScript, the COM object is actually used. When sending information to the user's browser, it uses the write method of the Response object. When it accesses the database and the file system, it uses the other of the COM object. The use of these COM objects makes the running speed drop.

In the PHP code, all the work is running in the PHP memory space so that PHP is not based on the COM object and PHP will run faster.

OLE DB is Microsoft's technology for high-speed access to a database, it is faster than ODBC. But the overall performance of PHP's is 200% higher than OLEDB. As a result, it can get faster execution speed without COM. [55]

Of course, PHP is not the fastest programming method, and PHP is an open source programming language, many programmers all over the world are improving this technology, it is believed that PHP will achieve higher execution speed than non-open source system.

4.4.2 Advanced memory management
In the IIS4 environment, if an ASP script header.asp was included in the 20 pages, the 20 header.asp compiled copy will retain in memory while running, IIS5 can solve this problem, but only windows2000 support IIS5, at the same time, IIS5 can not be backward compatible, many servers still use IIS4 under the low-level memory management. There is no such problem in PHP.

4.4.3 Additional requirements
When using ASP, if the user needed encryption technology, he had to buy ASPEncrypt; when user needed Email management, he had to buy ServerObjets Qmail; when user needed to upload files, he had to buy Artisans SA-FileUp.

4.4.4 MySQL makes PHP more exciting
The combination of PHP and MySQL is simple and exciting. PHP has many tools for managing and maintaining MySQL, and the support for MySQL is the most comprehensive. Many useful functions such as mysql_insert_id and mysql_affected_rows, etc. which do not exist in other databases.

ASP and PHP are the ideal solutions for medium-sized websites, MySQL is faster than Microsoft Access, Mssql and Oracle are faster than MySQL with a higher cost.

4.4.5. Java and C programming style
It is hard to believe that a Visual Basic programmer will change to PHP because of PHP is similar to C and Java programming style, but it is believed that many people still like Java and C, PHP is an easy learning programming language with a style of these two languages.

4.4.6. Handling of software bugs
Users can not get quick and proper changes unless Microsoft removes some bugs when users encounter bugs and stop working, users will not be able to continue work unless this bug does not modify. However, PHP, when bug shows up, users can modify it by themselves, if user does not have the expert level, an expert can help to modify, and the changes will be accepted by the open code organization.

4.4.7. Portability
Microsoft frequently modifies ASP. It is believed that Microsoft will address many of the questions mentioned before. But there is no doubt that Microsoft will limit users within their product range.
[bookmark: _Toc493012349]4.5 Design and Implementation 
4.5.1 Use of template
Considering the time limit for the project and a suitable layout of this website, it was decided to use an existing responsive template which was modified for use in this project. Firstly, a good template can make a website more acceptable by users; secondly, once the template was responsive, the whole website was responsive, it would save a great deal of time.
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Figure 21 Normal main page of this project (desktop view)
[image: ]   [image: ]
Figure 22 Reduced main page of this project (mobile view)

Those figures above are the chosen template, this template is totally a responsive web when the page reduced, the UI would change to a reasonable mobile size and the top label would hind in a bottom, after clicking the bottom, all the top label would show again.

4.5.2 Database Design
[image: ]
Figure 23 Database of this project


At the beginning of the project, users were divided into two parts - doctors and patients. Using this pattern, the basic information such as email and password would be saved separately which is inconvenient to manage. The “user” table stores the basic information which every user must input.
As for the “invite” table, the doctors will need be invited to become a doctor user, for security reasons, so that only genuine doctors can become doctor users. More discussion of this is below.
[image: C:\Users\Administrator\Desktop\未命名文件.png]
Figure 24 Connection between tables

4.5.3 Login/out and register page
The programming began with a log in/out and register page. There are things to consider: 

1. There are two type of users— normal patients and doctors. 
2. Users prefer a quick registration system and they want to see the functions easily
3. Doctor registration page must be permitted to avoid any non-professional people becoming a doctor user.
4. Not everyone uses the same unit, as in the questionnaires, some prefer to use metres and some use inches.
5. Validation of data which only allow user to input the valid information to register. For example, the username cannot be too long or too short or nothing. This function was worked out with Javascript and PHP.

[image: ]
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Figure 25 User, patients, and doctor database tables

As a result of the reason above, it took 2 weeks to complete the log in/out and register page. One week for the basic page: a quick register which only needs the user put in his e-mail and password (doctor except) and a quick log in page which also requires the user put in e-mail and password.

[image: ]
Figure 26 Log in page of this project
The e-mail address would be the identifying account feature for each user instead of the user name in case of that some user want to change the nickname. The password is protected by the MD5 encryption system so that only the user himself knows the password, even the administrator cannot read it. Once a user decides which blood sugar unit he prefers, then he would see his preferred unit while uploading his daily data. The basic personal information (e-mail address, password, and role) will be inserted into the same database table “user” no matter whether the user is a patient or a doctor because all the user needs the same log in information. Two more tables are needed to store the different information for patient and doctor, the “diapatien” table includes the patients’ specific information (diabetes type and preferred unit), the “doctor” table includes the doctors’ hospital information (hospital name and inviting code which will be discussed). Once a user is logged in, his account information would be all stored in sessions.
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Figure 27 Register page of this project
The doctor confirmation system took the other week to be decided. There are ways to register as a doctor, for example, input the doctor id, however, this way need an administrator to monitor the website for the new doctor and check if the id is correct. This is very inefficient. Finally, it was decided that the inviting code would be the doctor confirmation approach. In the “invite” table, there are “hospital” and “icode” fields: these two attributes to check the user. After this website is put into use, some inviting codes would be given out to hospitals: only a real doctor in a real hospital can get the code and register as a doctor. Only when the user puts in the right hospital and code can he enter the normal register page as a doctor. 
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Figure 28 Inviting page of this project
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Figure 29 Inviting database table



4.5.4 Data tracking page
As the information collected before the implementation, many existing diabetes apps show that the daily data tracking should collect four basic data namely, time, whether the user has had a meal, blood sugar, whether the user has had any pill or insulin. As a result, this web page must include these for data to update. 
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Figure 30 Data tracking database table
Before starting, there one thing to consider, that only the user in the patient role needs to upload his blood sugar, so this data tracking page only shows up while the user logged in is a patient. The “role” attribute of the session variable can check if the user is a patient, a doctor, or an unregistered person. All the data collected is stored as the int type because int type is the easiest as well as efficient way to store data.
After daily data has been uploaded, the user can see his or her data history below the update bar. In the history page, the user can see his or her today record, yesterday record and the previous record clearly. Another function here is that, when the blood sugar is higher than normal, there would be a comment to alert the user to pay attention and advise them to see a doctor. 
In the left side of the history page, users can see an overview of data ranged by time. It shows the average, max and min blood sugar in a week, month, quarter and year. This data is all calculated by a while loop. At the bottom of this page, there is a link to the chart page which can have a view of the user’s blood sugar data in a chart so that it is easy to understand. The chart is shown below:
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Figure 31 Data management page of this project
A problem happened while developing this page when refreshing the page, the data user inputted would be uploaded the second time, even if set the POST to be blank, the date would still be posted into the database. A way to solve this problem is still under discussion.
4.5.5 Connection between doctor and patient 
Once logged in as a patient, or an unregistered person, the doctor's page would show all the registered doctor in the web page. The basic information of doctor would show such as which hospital he belongs to, how many patients have chosen this doctor, whether the patient has chosen this doctor. The more followers a doctor has, the better reputation the doctor has. Also, the patient can send a message to the followed doctor and get advice from the doctor. If a user wants to follow, unfollow or chat with a doctor, what he needs to do is to click the name in the doctor card, however, the name is a word instead of a bottom and here what works is link and get function instead of a form and post.
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Figure 32 Connect database table
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Figure 33 Doctor information page
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Figure 34 Message leaving page
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Figure 35 Message database table
Once logged in as a doctor, the patient page would show all the following patients. The basic diabetes type information of a patient would clearly show that what type he is. Below the information is two links, one is to chat with the patient, the other one is to see the patient’s data history, the history page in the doctor side is easier to see and without the alert comments.
[image: ]
Figure 36 Patients page (only in doctor side)
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Figure 37 History data page(only in doctor side)
4.5.6 Graphs
All the data needed for the graph is from the datatracking table. User can choose any time he want to see the blood glucose condition in that time period. In addition, there are 3 lines show the whole data, data only if the pill or insulin is taken, data only after a meal to help the user to understand his condition and to ensure if the pills really works.
[image: ]
Figure 38 Data visualization page
4.5.7 Summary
The design and programming plan was changing while programming, as a result, the requirements worked out after questionnaires had changed a little.
Functions after programming:

Completed:
	1. A clear and visible data management system that includes upload data and view a history 	which can show the basic data, calculated data, chart, and an alert comment if the blood sugar 	is too high.
	2. A data base to store blood sugar data.
	3. A private doctor consultation system which only permits the connected doctors and patients to chat with each other.
	4. An inviting system before register in the doctor side to avoid people who is not a doctor register as a doctor by chance.

Should to do: 
	1. A switch to control the personal information be private or public. The reason of unfinished: 	time limit.
	2. A switch to change users’ favourite unit. The reason of unfinished: time limit
	3. An inviting bottom that can create the inviting code automatic for doctors to inviting their colleague. The reason of unfinished: time limit and there are too many ways to create a 	random code, hard to decide which one is the most efficient one.
	4. A more visible chart for doctors to analyze the condition of patients. The reason of unfinished: the designer was not so familiar with graphs.
	5. An edit page for users to be unique from other users, such as the icon which would show while chatting. The reason of unfinished: time limit.

May if time allows: 
	1. Data management system for the gestational type. The reason of unfinished: time limit and the users are much fewer than other two types so that this function is not that urgent.
	2. A connection between the device and the server of this website. The reason of unfinished: 	not enough technical support.	
	3. A public consultation system in Chinese version. The reason of unfinished: not enough technical support.
	4. A bottom to switch the language. The reason of unfinished: not enough technical support.
	5. A search blank for users to search anything on this website such as doctor, hospital, and patients’ own history data. The reason of unfinished: time limit.
Although there are some functions left to be done mostly as a result of the time limit, the basic and most critical functions have been implemented. All functions listed above would need to be implemented out if this website was made live.
5. [bookmark: _Toc493012350]Results and discussions
5.1 Results
Following the implementation previously discussed, the website is equipped with a comprehensive diabetes data management system. The system allows users to upload their daily data by themselves and the data uploaded is the same as what should be recorded in the hospital [55]. This is a very efficient way for patients and doctors to exchange information. 

Furthermore, patient users can send a message to professional doctors for free and get advice to have the reasonable pills or take insulin on time. In the future, to encourage doctors to join this website, there would be a function for patients to pay fees for doctors who do solve the demand of the patient. Just like the live App which is popular in all generations, the fee function would an encourage on users. However, the fewer patients there are, the better.

5.2 Testing
The website would be experienced by 2 people and they were required to file a “the system usability scale” [56] the question is listed as below:
1. I think that I would like to use this system frequently.
2. I found the system unnecessarily complex.
3. I thought the system was easy to use.
4. I think that I would need the support of a technical person to be able to use this system.
5. I found the various functions in this system were well integrated.
6. I thought there was too much inconsistency in this system.
7. I would imagine that most people would learn to use this system very quickly.
8. I found the system very cumbersome to use.
9. I felt very confident using the system.
10. I needed to learn a lot of things before I could get going with this system.

One testing person is a doctor from the Harvard Medical School, the other one is one of the designer’s classmate. What they should do was to experience the website namely register, log in, insert data, and chat with doctor, finally fill the usability scale questionnaire.

The two testing persons both gave the same answer that is: ”agree, disagree, agree, disagree, agree, disagree, agree, disagree, agree, disagree.” in order of the questions listed above. Though these were positive feedback, the website still some problem and some functions could be improving. At the same time, the testing persons gave some advice in enhancing the functionality, the visualization, the UI of the website. Here are the comments and discussions:

1. UI improvement
The overall UI was approved by all the testers, though there was still some buttons that could change position to be more obvious. First, there was no register button on the index page, only when user enters the login page can he see the sign-up bottom. As a result, the register button had been moved to the centre of the index page. Second, the link to see the charts could not easily be found by users who use the website first time as the link is too small and the position is in the corner. Third, when patient clicked the inconspicuous “graph” option and saw their graphs, there was no “back” bottom for patient to click to return to the former page, there should be a “back” bottom added to the graph page because not all the users are a practical computer users especially the older people who make up a great part of the diabetic demographic.

2. Functionality improvement
First, after signing up, the page did not automatically redirect to the home page, and the website required a patient to sign up again, people might be puzzled because they would not realise they had to sign in after signing up, this is the first problem. Second, the website should be able to notify patients if their followed doctor had any news or messages, maybe the programmer can even think about leaving patient a text message if any new information is updated.

3. Specific improvements
First, in the data tracking section, what can be uploaded is only whether the patient has had pills, insulin, or nothing, which could not give the doctor a detailed information of the condition of the patient. What should be changed is that classifying the pills and give a blank for those who take insulin to put in how much insulin he has had that time. There are five basic type of diabetes pills, namely, Thiazolidinediones, Metformin, Sulfonylurea insulin secretagogue, α- glucosidase inhibitors, Non-sulfonylurea insulin secretagogue [57]. If the type as well as the quantity of pills were given, it would be a great help for doctors in analyzing the true condition of the patient so that he can give reasonable advice for the patient.

Then comes the second question, it is considerate of the programmer using the Control Variable to collect the data and present patient a graph. The problem is: since the data were collected under different circumstances, they should be put in different graphs, for example, some data was collected when patient woke up, some were collected after patient eating breakfast and pills. Since this data was put in the same graphs, the data under different categories could not be compared, it would be meaningless for patient to see this graph. The third problem also concerns to the graph part, the graph function was excellent, while the icon was not conspicuous, a patient would ignore that icon, hence ignore the function. Therefore, the icon should be placed in a more conspicuous place. 

In the end, just like the graph problem, the alert comment shown on the data history page should be different while the inputted data changes, not only the blood sugar data. For example, the normal blood glucose before or after meal is different so the judgment criteria should be different in the different time during a day, take 8 mmol/L into example, it is a little high for before meals time, but it is normal after a meal. On the other hand, if the judgment criteria keep being only the blood glucose, the time data is uploaded would be useless. [58]
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Figure 39 Recommended target blood glucose level

The opinions of these two testers do help to improve the implementation. The graph has been changed to 3 lines: show the complete data, the data only when taking pills, the data only after a meal which would give the user a more valuable result.

However, with only two testers it is difficult to be sure that whether the analysis is complete and whether the opinion has validity. As a result, more testing would be taken in the future.





6. [bookmark: _Toc493012351]Conclusion
This paper aimed to introduce a web based diabetes management system. From the reason why it is necessary to build such a website to the detailed functions.

The first chapter introduction was divided into 4 parts, the first three part were an overview of the diabetes phenomenon in recent years which had declined that it is high time to pay attention to diabetes and take actions. The last part of first chapter is the objective of this system, in a word, this system is to provide an online platform for patients and doctors to communicate remotely and store the data of patients’ daily blood record.

The second chapter literature review was divided into 10 parts, the first and last part are the introduction and conclusion of this complicated chapter. In this chapter, the long history of online medicine would be shown to the readers, there were online medicine examples years ago and some disadvantages of traditional medicine care which showed that the online medicine do an effort to the whole human society. While people enjoying the benefit provided by online medicine, some legal issues comes at the same time. 

There were three main legal concern of online medicine: firstly, the law is different from counties to counties while the internet is the same in the whole world, there should be a law to control online medicine in every country which would use the online medicine technology; secondly, the wrong operation in the online system would cause medical malpractice as well, however, it cannot be decided that who should be responsible for this mistake, the operator or the online system company; thirdly, just as the SNS websites which are popular today, the online medicine system would face the private issues someday, should the private information be protected or provided to every accessed doctor? The ethical issues showed that online medicine has great potential for reducing diagnostic disparities, improving clinical management, and providing health care services worldwide because of its higher accessibility, quality, efficiency and cost-effectiveness but most health staffs cannot use online medicine effectively as a result of lack of money and technology. At the end of this chapter, the main three type of diabetes and the existing data management system would be introduced for that this main system is based on type1 and type2 diabetes and the main function is a mix of online chat App and diabetes data management App.

The third chapter is methodology before the building of the whole project. A questionnaire was chosen as a method to decide the main requires of this system which tend to be a website at last. This chapter gave reasons of all the question set in the questionnaire and how the questions changed into a reasonable one after pilot.

The fourth chapter introduced the whole process of this project, the requirement is from the questionnaire, the development methodology is based on time and technology limit, all technology used is: html, css, javascript, php, and Mysql for database and all the programming is working on Windows. The main functions in the website are log in/out, register, data upload and management, leaving message in the patients side, as for the doctor side, there is one more confirm page using the inviting code function.

The fifth chapter is about the experience of this website. Two tester experienced the system and leave some comments to improve the website.

After all, the diabetes management system has been built on time and met most requirements. Although there are still some function to be improved, the main system could already be used by patients for daily data record and online consultation.




7. [bookmark: _Toc493012352]Appendices
7.1 questionnaires
Dear Sir/Madam,
Good day! I am Dylan Dai, a student from University of Wales Trinity Saint David. I am developing a website to help people with diabetes to manage their daily treatment, this survey will help me to know how to build this website and improve the features. 
Through this brief survey, your answers will be helpful in enhancing our services and meeting your needs. I promise you that your response will only be used for survey purposes and will be kept confidential. Thank you very much for your time and suggestions.

A. General questions
1. Please chose your age
□Under 40, □41~50, □51~60, □61~70, □more than 70
2. Height:____ cm, ____feet, _____inches (chose one unit you like)
3. Weight:____ kg, ____stones, ______pounds (chose one unit you like)
4. Gender: □male, □female, □other  (biologically)
5. What diabetes type are you
□Type 1, □Type 2, □Gestational, □Other
6. Which device do you prefer?
□Smartphone, □PC, □Tablet, □Other (tick more than one if they apply)
7. Which way do you prefer to pay for a mobile phone app?
□Pay once to download, □Pay per month/year, □Prefer not to pay (eg advert-funded)
□Pay the doctors as tips
8. Do you find it easy to understand your blood sugar data?
□Yes □No
9. Which Insulin therapy treatment you have been using so far?
□Pen, □Syringes, □Pump, □Nothing, □tablet, 
□Other(please comment)_____________

B. This section contains questions about using an app/website to help to manage your diabetes

1. What functions do you want to help your diabetes management online?
□Data management, □Social network, □doctor consultation (tick more than one if they apply) 
□Other(please comment)_____________

2. Which unit of measurement do you prefer?
2.1 Blood glucose: □mg/dL, □mmol/L
2.2 Carbs: □g, □CP, □Ex
3. How do you prefer data results to be presented? (tick more than one if they apply)
□Chart, □Table, □Words, □Video, □Sound, □Don't mind
4. If you could ask questions to doctors via an app/website, which way would you prefer?
□Privately one to one, □Public (all doctor users can see and answer)
5. Do you mind sharing your data with other users who use this website/app?
□Yes, □No, □Don't mind
6. Would you like to be able to interact with other users using this website/app?
□Yes, □No, □Don't mind

7. Have you used a diabetes app before?
□Yes □No
If yes	
7.1 What is the name of that App? And what features did you like in that app? 

7.2 Are you still using it now?
□Yes □No

If yes:
7.2.1 What is the name of that App? And what features you do like in that app and why? What other features do you think should be included?
 If no:
7.2.2 Why did you stop using it?




Thanks for your time! 
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Recommendations for a healthy diet for the general population

1 Choosing water, coffee or tea instead
of fruit juice, soda, or other sugar
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2 Eating at least three servings of
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every day
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5 Limiting alcohol intake to a maximum of
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Normal and diabetic blood sugar ranges
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