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Abstract 

This research proposes, designs and implements a new online system for electronic medical 

records (EMR) for assisting the current processes of Labs and Hospitals. Specific considera-

tion is given to the records of blood donors. It provides an online automated alternate to the 

traditional manual processes adopted for various medical labs. The proposed system provides 

an easy way to communicate with the world. The paper presents Use Case diagrams that model 

the logics of the system. It also proposes schema for support databases in the system. The 

system is prototyped, and ready to be used. To achieve the targeted system, in addition to 

investigating the latest studies in this area, the needed data was collected through a question-

naire survey with the community. The system, as a special case, has been oriented for the com-

munities of the state of Kuwait to improve its healthcare  sector. However, this design can be 

easily ported to other countries platforms due to its generic formulation. 

 

Keywords: Telehealth, Technology, Information System, Automation, e-Services, Com-

puter-Based, Electronic Medical Lab, Electronic Health Record 

 

1. Introduction  
 

To become more productive, faster, smart and accurate, almost every major organization or 

industry has invested for computerizing their day to day mechanisms. It has helped easing and 

smoothing everyday life. Banking, shopping, airline booking and ticketing are just few to name. 

Otherwise, virtually all businesses are going online. Yet, despite all these advancements in our 

society, there are a large number of patients who are being dealt in a traditional way. For ex-

ample, they are given handwritten lab tests, medication prescriptions, appointments and others. 

Having electronic medical record (EMR) systems is a need of the time. It will enormously help 

to transform the health care system from a traditional paper-based mechanism to automated 

online systems. It will help utilizing clinical information in delivering higher quality in terms 

of accuracy, time, efficiency and care to the patients as well as medical care staff. Having EMR 

systems has a high probability to reduce the possibilities for errors which are very evident in 

typical manual operations. It promotes human friendly environment which improves commu-

nication of information in the medical related activities. EMR systems subsequently assist the 

organizations and the society as a whole (Lau, Price, Boyd, Partridge, Bell & Raworth, 2012).  



 

 

Patients may find difficulties with finding their medical results and tracking their health history. 

They may also face some problems with setting an appointment with a doctor just to read their 

test results. In a traditional scenario, it is very time consuming and may take several days or 

even weeks to find the most convenient appointment with the doctor to only view the medical 

test results. Another problem we are currently facing is seeking for a blood donator when in 

need. It is a very complex process to find the right person to get blood from. Some seekers may 

find it very difficult to search for donators because there is no specific system that may help 

them to seek for blood. Most successful businesses are those that are great with their services. 

During a patient’s life, patients usually struggle to find their medical results ready and com-

bined in one place. An EMR system would surely assist patients to look for their results and 

have them all saved in their profiles.  

 

Currently, various EMR systems exist in different parts of the world to meet day to day re-

quirements of the patients as well as medical staff. Major expectations to be fulfilled by such 

systems are that they should be flexible, accurate, complete. It should serve the users and their 

data that are utilized by clinicians to improve the quality overall. One of the EMR systems that 

attracted authors attention is the LimitLIS (Laboratory Information Systems, 2019), it has nu-

merous possibilities designed to increase accuracy, efficiency and productivity. It also has a 

friendly end user interface. A second EMR system which was really comprehensive for both 

users is the Charm Health (Charm Health, 2019). This system is accurate, Both of the systems 

are accurate, available, secure and they perform nicely. 

 

This paper proposes, designs and implements an EMR system which can become a part and 

parcel of a global telehealth system. This is a computer-based real time online automated sys-

tem which has been developed to replace the traditional system with manual processes. The 

proposed system, named KEMR (Kuwait Electronic Medical Record) system is an innovative 

endeavor of the use of technology to benefit the community related to medical tests and treat-

ments. It will help the patients, doctors, nurses and others improving their day to day routine 

work. The system, as a special case, has been oriented for the state of Kuwait to improve its 

healthcare  sector. However, it can be easily oriented to fulfill the needs of other countries with 

some minor variations of local requirements. 

 

The KEMR offers several services that help patients through their journey. It manages their 

appointments, medical records as well as sending tests through emails to different hospitals and 

medical labs in Kuwait. It also helps the hospitals to use this system in order to extend, improve 

and control their daily activities to incorporate it into a new automated interface. This actually 

saves time and effort for all patients, hospitals and medical labs. Providing such a system which 

will facilize the patients’ ability to access their test results from their home or anywhere else in 

anytime as well as sharing their results easily with an expert. The system will be more efficient 

if patients can seek and search for blood donors easily. Implementing this system will make 

patients life easier in so many ways. 

 

This paper has been organized in various sections for the rest of the contents. Next Section 

describes the background work in the area of this paper. This is followed by the section that 

highlights the study for gathering and analyzing data to justify the designing of the proposed 

system and its working assessment. The logical and physical design, for the proposed new 

system, has been constructed in the next section. After that, an overview of the proposed system 



 

and its requirements have been provided in the following section. The phase of the key imple-

mentation is handled in the second last section with various screenshot demonstrations. Finally, 

last section concludes the paper. 

 

2. Background 
 

In the last two decades, various authors and professionals have worked to promote the work in 

the area of health care records. A Systematic Literature Review for Personal Health Records 

(PHR) was published in (Roehrs, da Costa, da Rosa Righi, & de Oliveira, 2017). It presented a 

study about the importance of personal health records and electronic health records (EHR). It 

discussed on how PHRs and EHRs help the patients, doctors, laboratories, hospitals, and clinics 

to have all the files, reports and test results available in which they can interact with these 

records anywhere. There will be no worries for the patient to follow up his/her health with any 

hospital, because the patient has all of the medical files online and automated in which he/she 

does not need to do the blood tests and check-ups again and again. In addition, PHRs and EHRs 

help health organizations, medicine students, dietitians, and laboratories to do their studies eas-

ily and save their times. The relationship between PHRs and EHRs is the Internet of Things 

(IOT) which avoids the difficulties that any patient may face to maintain information on their 

medical conditions and behaviors related to self-care and self-monitoring of their health. 

Shortly, the study results contribute to the achievement of a significant degree of coverage 

regarding the technology related to PHRs.  

 

Benefits and drawbacks of electronic health record systems were overviewed in (Menachemi 

& Collum, 2011). The authors have scanned the literature on the pluses and minuses of EHR 

systems. This paper includes the benefits of EHRs like improved quality, reduced medical er-

rors, financial and operational benefits, improved ability to conduct research, improved popu-

lation health, and reduced costs. The paper also highlights over drawbacks in the literature. 

These include the ones like high upfront acquisition costs, ongoing maintenance costs, and 

disruptions to workflows. 

 

Another research (Rothman, Rothman, & Beals IV, 2013) highlights an important element in 

the whole system that is the patient condition, it shows that using EMR has helped in compu-

ting, analysis and detecting risks that may exist in patients throughout the years. Doctors using 

EMR can easily access lab results and graphical charts and follow up with patient’s condition. 

It shows that data held in EMR system is useful to improve the overall quality for clinicians 

and care.  

 

The authors in (Ali, Jahan, Islam, and Parvez, 2015) introduce about blood donation manage-

ment system (BDMS), the system was developed for Bangladesh. It is a web application that 

is which is only focused on blood donation. It is a web application supporting mobile applica-

tion that can serve patients and blood donors. The application can save time and money because 

it presents available blood donors easily.  

 

The research in (Lau, Price, Boyd, Partridge, Bell & Raworth, 2012) shows that the usage of 

Electronic Medical Record has returned positive impact for the physician practice in offices. 

This study had shown a modest improvement in productivity. It also showed the different de-

signs of the EMR and identified the ones which are more practical to work with specially for 

the user satisfaction. It also included the performance, availability and the interface design.  

 

In (Gottesman, et. al., 2013), the work has shown that using EMR's, Data provides a benefit of 



 

the Genomics study. Data are kept in database and can be merged across eMERGE network 

sites and then combined for their discovery in their study. Data are very important to use not 

only for genomics study, but also for many different uses. This study has shown that Data is 

easily kept and can be easily merged and combined for further uses. Data are converted to 

information that can be used in a useful way. 

 

The research in (Pushpangadan & Seckman, 2015) shows the importance of understanding 

consumer perspective on PHRs. It is focused on the areas of PHR features, usability, commu-

nication, treatment compliance, literacy, interoperability and privacy/security. These areas help 

consumer to use the PHRs easily and to take health decisions which improve the care manage-

ment. In addition, the PHRs, EHRs, and EMRs allow the patient to share data with multiple 

health organizations and provides reminders and scheduling features to support care manage-

ment. 

 

There is another study in (Ravindra, Chandra & Dhenesh, 2015), it is for the management of 

Electronic Medical Records in Fijian Hospital. It shows the importance of having EMRs in 

hospitals and health organizations. The employees faced some difficulties when they dealt with 

patient’s information. Having a web based like EMRs made finding patients information more 

easier and faster than the manual system. In addition, a study with different interviews and 

surveys helped to apply suitable EMRs which achieved the health organization’s needs.  

 

All of those researches mentioned above helped and motivated the authors to implement the 

proposed system and develop the knowledge about the Electronic Medical Records. In addition 

to having benefits of service quality, care quality and cost for the user billing with the proposed 

EMR, it also integrated the Blood Donor Management System to help patients all around the 

world to benefit from it. In this system, the main feature that we have worked on is the ease of 

use for patients medical records. It is implemented using an effective design than that in 

(Lau, Price, Boyd, Partridge, Bell & Raworth, 2012). If we are comparing LimitLIS (Labora-

tory Information Systems, 2019) and Charm Health (Charm Health, 2019) to the proposed sys-

tem in this paper, we find that the proposed system has more features comparatively. One of 

them is the blood donor management system (BDMR) as an essential part of it. BDMR has 

many benefits for donors, seekers and the blood bank. It can be accessed anytime and any-

where. It provides quick search, better communication and optimization to volunteers. It re-

places the BDMR in (Ali, Jahan, Islam, & Parvez, 2015) as it reduces the complexity of search-

ing for a blood donor when in need. The other features of the proposed system KEMR are the 

confidential test results of patients that cannot be seen by the doctor, unless he/she has a per-

mission. This makes the system more secure. 

 

3. System Requirements 
 

This section describes the flowchart of the system, Use Case and Activity Diagram, the ques-

tionnaire that was distributed to patients and different medical staff from different clinics and 

medical centers, and finally, the questionnaire analysis.  

 

3.1. Requirements Collection  
 

In this section, some diagrams and charts that show how the system works will be discussed. 

 

3.1.1. Flowchart 



 

 

In the proposed system, there are eight different pages including the home page. The Home 

page has access to seven pages and these pages are (Registration, About, Login, Appointments, 

Employees, Patients). The Appointments page includes choosing a lab and a test. Through the 

Employees page, one can update results and send a notification for the Blood Donor. In the 

patient page, patients can view results or history, book an appointment, send email for the doc-

tor, download their PDF files and also search for their results, see Figure 1. 

 

 
 

Figure 1: Flowchart Diagram 

 

3.1.. Use Case Diagrams 
 

There are three use cases used which are discussed here. The one in Figure 2 is for the Admin-

istrator (Admin). The admin will be able to edit, upload and delete information from the data-

bases. The patients and lab employees send email for the admin in order to retrieve their 

usernames and passwords in case forgotten. 

 



 

 
 

Figure 2. Administrator Use Case 

 

 

 

The use case shown in Figure 3 is for the employee of the hospital or a lab. The employee must 

login so that he/she is able to update test results for patients. The employee could also search 

for specific blood type for blood seekers. In addition, the employee can send email for the 

admin to retrieve any forgotten username and password. Finally, the employee can send noti-

fication on blood tests for seekers. 

 
Figure 3. The use case diagram the employee. 

 



 

 
Figure 4. The use case diagram the patient. 

 
Figure 4 shows a use case for the patients. The patient must register and login to the system. 

Afterwards, he/she could book, change or cancel any appointment. In addition, the patient can 

print, download and share any needed medical result and test. In case the patient forgot the 

Civil ID or password or entered them incorrectly, he/she can send an email for the admin to 

retrieve them. The user can also receive a notification through SMS in case there is a seeker 

for his/her blood type.  

 

3.1.3. Activity Diagram 
 

In this section, we have two activity diagrams to explain the mechanism of the system. These 

diagrams are depicted in Figure 5 and Figure 6. The diagram in Figure is that for Patient Ac-

tivity Diagram. In this diagram, it shows the workflow of the system. When the patient logs in by 

entering his/her correct Civil ID and Password, he/she can view all of the test results that the user has 

made before. The user can either view his/her history, change appointments or, view the results. When 

the patient views his/her results, there are three different actions; printing the results, downloading the 

results or sharing the results. Concurrently, the patient can also book an appointment by choosing a 

specific laboratory or specific test.  

 



 

 
Figure 5. Patient’s activity diagram 

 

In Figure 6, we have designed and demonstrated the Employee Activity Diagram, it shows the 

workflow in case if the employee or admin enters the system. Whenever the employee has 

logged in, he/she can update the results for patients or view the list of donators with the blood 

types. When updating the results for patients, the employee can enter the value of test attributes 

and save the value. In case of viewing the lists of donators, the employee can send notifications 

for all patients that have the specified blood type by SMS.  

 



 

 
Figure 6. Employee activity diagram. 

 

  

3.2. Questionnaire 
 

In order to gather and collect requirements, we created a questionnaire/survey using Google 

Forms and published it on social media platforms such as: Twitter, Instagram and WhatsApp. 

The questionnaire prompted the patients, doctors and many others to answer relevant questions. 

It determined if they were satisfied with the paper-based medical records, or if an automated 

system would be useful for them. Table 1 shows the set of questions that were listed and ana-

lyzed. The lists of medical centers, hospitals, and clinics that were surveyed are listed in Table 

2. 

 

Table 1. Set of questions used to get the opinion of the community. 

# Questions 

1.  Determine which group you are considered in. 

2.  Are you satisfied with paper-based medical records?  

3.  Are you receiving your results in a timely fashion? 

4.  Have you ever used an application or website to keep your blood test results and your 

medical reports? 

5.  If (yes) did the application or website you used satisfied your needs? 

6.  Do you think graphing your blood test results will be beneficial to follow up your 

health? 

7.  Did you face any difficulties when receiving your blood test result? 

8.  How do you rate the accessibility of your test results? 

9.  Can you easily follow the results of a particular test or investigation over time? 

10.  Can you easily obtain the information on investigation or treatment procedures? 

11.  Is it time consuming to wait for your doctor to check and read you medical records? 

12.  Will you allow the website or application to have your blood type for blood donation? 



 

13.  Do you agree that we need a blood donation automated system in Kuwait to easily seek 

for blood if needed? 

14.  Do you think that accessing ALL your medical records anywhere and anytime would 

be beneficial for you? 

15.  How much do you agree with the following statement: EMR is worth the time and 

effort required to use it? 

 

 

Table 2. Clinics and Medical Centers participated in the Questionnaire. 

 

3..1. Questionnaire Analysis 
 

Through the questionnaire which has various questions for checking if the users of the system 

are willing to use such a system and what are their needs. It also checks what problems a user 

might be facing in real life situation. Most of users are patients, we can see that it is a 71.8% 

comparing to 9.% for different users (Doctors, Laboratory Technician, Dietitian, pharmacist 

and Nutritionist). What was surprising is that there is a 57%, a high percent of users whom 

either unsure to if they were satisfied with using a paper-based medical records or that they are 

sure that they are satisfied with using it. While 43.6% out of them are not satisfied and are 

willing to use an EMR. A 5.% of people are not receiving their results in time while 30% are 

receiving it in time and 17.5% are not sure or don’t pay attention for time. In Kuwait there is 

87.5% of users who never used an application or a website to keep track of their blood test 

while only 1.5% are actually using these kinds of software. In Question #5 which has 1 re-

sponses: 66.7% of users are not satisfied with using such app or website which shows the need 

of creating an EMR to satisfy their needs, 5% are satisfied while 8.3% are not sure. 85% of 

users would want to follow up their health through a graph that shows brief description of their 

health in the long time. Only 7.3% of the users are either not sure or do not think that graphs 

would help them to track their health. 49% of users haven’t faced any difficulty for receiving 

their blood test results while 51% of them are facing problems. For the results in Question #9, 

people have different opinions. As many as 36% of users, which is considered a high percent-

age, are not sure if following their test over time is important while 17.1% are following up 

easily. As many as 46.3% of users are finding problems for tracking their results over time, 

51% shows that users can’t easily obtain their information while a % are not sure and a 6% are 

agreeing with it. Sometimes a user need check or read their medical records, 61% of users 

agreeing that it is time consuming to check and read their medical record while only 17% are 

not agreeing to it. Only 9.8% of users are not willing to save their blood type for blood donation 

while most of them which is a 90.% are willing to donate and help. Also 97% of users do agree 

that they need a blood donation automated system in Kuwait. Only 3% of users who do not 

think that accessing their medical records anytime or anywhere is important while 90% are 

agreeing on it. At the end 95% of users are agreeing that EMR is worth to use while only 5% 

are disagree with it. The diagrams for each question in the questionnaire and their correspond-

ing results are shown in Figures 7a to 7o. 

 

Inaya Clinic 3 Dental Clinic Al-Sager Medical Center 

Al-Sabah Hospital Mubarak Al-Kabeer Hospital Al-Rumaithiya Medical Center 



 

 
Figure 7(a). Diagram for the group of people. 

   

 
Figure 7(b). Diagram for the satisfaction. 

 

 
Figure 7(c). Diagram for the receiving time. 

 

 

 

 

 



 

 
Figure 7(d). Diagram for the use of an online system. 

 

 
Figure 7(e). Diagram for the satisfaction of an online system. 

 

 
Figure 7(f). Diagram for the follow up of blood results. 

 

 

 



 

 
Figure 7(g). Diagram for the difficulties of receiving blood results. 

 

 
Figure 7(h). Diagram for the accessibility of test results. 

 

 
Figure 7(i). Diagram for the ease of accessibility of test results. 

 

 

 

 



 

 
Figure 7(j). Diagram for the ease of accessibility of medical records. 

 

 
 

Figure 7(k). Diagram for the time consumption of visiting a doctor. 

 

 
Figure 7(l). Diagram for saving the blood type online. 

 



 

 
Figure 7(m). Diagram for agreeing on the need of a BDAS in Kuwait. 

 

 
 

Figure 7(n). Diagram for the accessibility of EMRs. 

 

 
 

Figure 7(o). Diagram for the efficiency of EMRs. 

 



 

3.3. Non-Functional Requirements 
 

In this section, some of the non-functional attributes of the system are explained.  

 

3.3.1. Ease of Use 
 

The Ease of use is an important non-functional requirement that focuses on how the finished 

product would look like, especially for its intended users. We considered ease of use during the 

design phase such as changing the interface which is one of the improvements that we did for 

this system. The arrangement and organization of the input texts and buttons are more com-

fortable to use for each of the users in the system. Most customers of the system are always 

looking for easy to use system that can be easily taught and used for their clients.  

 

3.3.. Scalability 
 

Scalability is the capability of a system to handle a growing amount of work or expansion to 

meet the business needs. A system is considered scalable if it has the potential to be enlarged 

to accommodate growth. Our system is scalable because there is a provision that always some 

new features and functions can be added to the system without changing much of the system. 

A notification for the blood donor is functioned in the system which supports one of the major 

functionalities of a blood bank. Doctor's permission to view the patient results is added for 

security reasons, so the user can permit a doctor to view his test results. An attachment button 

for the user has been placed. It allows to upload and attach any needed files (that are related to 

the patient) and merging them in one folder to archive and download them easily. A new feature 

also added to the system is classifying different end users for the system for a more easy and 

interactive system. All of the mentioned changes of the system will not affect the system, ac-

tually the system will remain effective (Kudler & Pantanowitz, 2010; Perrotta & Karcher, 

2016). 

 

3.3.3. Availability 
 

The Availability is a non-functional attribute, it is the probability that a system will work as 

required when needed during the period of mission. In the KEMR system, the user will have 

an ability to access information or resources anywhere and anytime. One needs to have an end-

user device (like: Laptop, PC, Mobile, iPad) and internet to access the system. Patients can 

access their results and book an appointment any time during 4/7. In addition, employees can 

search for donators and update results anytime. 

 

3.3.4. Security 
 

Users of any system are highly concerned about their personal information to be private and 

secure. Security focuses on recognition and resistance of attacks. KEMR offers a highly se-

cured system by using the civil ID as a unique number and password so that each user has a 

specific privilege to access the pages of the website. All users can access the website from 

within an organization or home, as long as they are registered in the system. Such that the Ad-

min has complete access to All pages, as well as editing, inserting and deleting data. The Pa-

tient can view the Patient page, book an appointment and view their results. And the Lab Em-

ployee can view the About and List of test pages, as well as insert data when accessing the La-

boratory page. 



 

 

3..5. Performance  
 

People tend to overestimate their own patience if the system did not respond in a specific short 

time, people will complain about it. In the KEMR system the website will response in half a 

second on all screens. Throughput is accomplished by five queries which are the minimum 

number of the queries that will be processed per one minute. Capacity of the server component 

will support 1000 simultaneous user sessions (with the same response time). 

 

4. System Design 
 

This section discusses the databases designs of the system, and how each database is related to 

the other. To have a strong system, we should have a good design of databases. The data is 

processed through the databases to achieve good knowledge after implementing the system. 

Initially, the relational database schema is needed to be designed. The relational database 

schema organizes the data and helps to show how the database should be constructed. Eventu-

ally, the database could be easily designed by defining all of the entities and attributes and 

showing the relationship between the primary key and other entities and how they connect 

other tables together, allowing the system to perform well.  

 

 
 

Figure 8. Database Relationship.  

 

4.1. Database Relationship  

 

To increase the understanding of the system, a database relationship diagram as shown in Fig-

ure 8 that explains all database tables, and how they connect to each other. Starting with "Cus-

tomers" table, that is connected to "Appointments" by the Appointment_ID. The "Appoint-

ment" table will be connected to "Test Results". "Test Results is connected to two tables; "Test 

Data" and "Labs Employees". "Labs Tests" is connected to two tables; "Tests" and "Labs", this 

relationship allows patients to book an appointment by choosing a specific lab or a specific 

test. 



 

 

4.. Relational Database Schema 
 

The relational database schema organizes tables in a way that it can reduce redundancy and 

dependency of data, because all entities and attributes are unique within one table. In addition, 

it divides and categorize tables to smaller entities using relationships, see Figure 9. 

 

 

Figure 9: Relational Database Schema. 



 

 

4.3. Database Tables (Attributes) 
 

In this section, Tables 2, 3, 4, 5, 6 and 7 demonstrate the database tables showing database 

information.  

 

Table 2. Customer table. 

Customer 

Cus-
tomer 

_ID 

Customer 
_CivilID 

Cus-
tomer 
_Name 

Customer 
_DOB 

Cus-
tomer 
_Gen-

der 

Customer 
_Email 

Customer 
_Mobile 

Cus-
tomer 
_User 

Cus-
tomer 
_Pass-
word 

Customer 
_BloodType 

11 295512000767 Noura 
F. AlBe-

dah 

1/11/1995 Fe-
male 

Noura@gmail.com 99126632 Noura nn A- 

12 291101400663 Ahmed 
O. 

AlFahad 

1/11/1991 Male AOF@hotmail.com 99789165 Ah-
med 

aa O+ 

13 290110064003 Sara S. 
AlJas-
sem 

8/10/1990 Fe-
male 

Sara@gmail.com 55618882 Sara ss O+ 

15 296113650066 Saad M. 
Mo-
ham-
med 

5/8/1967 Male Saad@gmail.com 55012567 Saad ss AB+ 

17 220880012566 Reem 
K. Ali 

3/13/2000 Male khalid@hot-
mail.com 

97856159 abc 123456 O- 

26 291153330021 Ali F. 
AlSaleh 

10/10/1991 Fe-
male 

af@hotmail.com 55664455 afh 777 O- 

27 286550012006 Fahad J. 
Khaled 

11/4/1986 Male khalid1@hot-
mail.com 

90856159 k2 112233 A+ 

28 291030900096 Mariam 
M. AlA-

zmi 

3/9/1991 Femal mkhayat@hot-
mail.com 

66677834 mary-
oo-
mali 

123 A+ 

 

Table 3. Lab Employees. 
Lab_Employees 

 Employee 
_ID 

Employee 
_Name 

Employee 
_LabID 

Employee 
_User 

Employee 
_Password 

1 Shaikah 1 Salmiya1 11 

2 Fawaz 1 Salmiya2 22 

3 Ali 3 German1 11 

4 Saja 2 Jabriya1 11 

5 Mariam 4 Ibn1 11 

 

 

 



 

 

Table 4. Different kinds of Tests. 

 

 

 

 

 

 

 

 

Table 5. Different Labs. 

 

 

 

 

 

 

 

 

 

 

Table 6. Table for Appointments. 
Appointments 

Appoint-
ment_ID 

Appointment_Cus-
tomerID 

Appoint-
ment_Time 

Appoint-
ment_Date 

Appoint-
ment_TestID 

Appoint-
ment_Status 

6 12 10:00:00 AM 11/29/2013 1 1 

7 13 2:25:00 PM 11/29/2013 2 1 

8 12 3:15:00 PM 11/24/2013 1 1 

10 15 9:00:00 AM 11/26/2013 2 0 

11 12 10:15:00 AM 11/25/2013 3 2 

12 12 10:15:00 AM 11/25/2013 3 2 

13 12 11:00:00 AM 11/25/2013 2 2 

14 12 11:00:00 AM 11/25/2013 2 2 

15 12 9:30:00 AM 11/29/2013 2 2 

16 12 10:00:00 AM 11/30/2013 3 2 

17 12 10:30:00 AM 11/29/2013 1 1 

18 12 10:30:00 AM 11/29/2013 1 1 

19 12 10:00:00 AM 11/29/2013 1 1 

20 12 10:00:00 AM 11/29/2013 5 1 

21 12 10:25:00 AM 11/29/2013 6 1 

22 12 8:00:00 AM 2/12/2013 1 1 

 

 

 

Test 

Test_ID Test_NameEN 

1 Glucose 

2 Vitamin 

3 Cholestrol 

5 Urea 

6 Thyroid 

Labs 

Lab_ID Lab_Name Lab_Location 

1 New Salmiya Lab Salmiya 

2 Jabriya Lab Hawally 

3 Kuwait German Lab Jabriya 

4 Ibn Sina Lab Fahaheel 



 

Table 7. Test Results. 

 

 

5. System Implementation 
 

The system was designed, implemented and the resulting implementation was able to fully 

capture and implement most of the needed requirements to build an Electronic Medical Lab 

system as shown in Table 8. The underlying database technology used to develop a fully inte-

grated database is Microsoft Access. The windows application interacting with the database 

and providing a user-friendly Graphical User Interface was developed in Microsoft Visual Stu-

dios 2016. The windows application allows all departments to link to the database which then 

facilitates all processes. The website has been designed by using HTML, CSS, and Photoshop 

to have a simple and user-friendly interface, so users can easily use the website. Google Chart 

was integrated within the system; it is a tool used to create graphs by expressing it with JavaS-

cript that is embedded in our website. In response, the service sends an image of the chart. 

Google Charts Tool is used to show the track of patients' tests history.    

 

Table 8. Requirements achieved in the System. 

Requirements 

R1: View history graph of medical tests 

R2: Edit appointments for medical tests 

R3: View/Share/Download/Print results 

R4: Booking appointment by choosing laboratory or test 

Test_Results 

Result 
_ID 

Result 
_AppointmentID 

Result 
_EmployeeID 

Result 
_EnteredDate 

Result 
_DataID 

Result 
_Observations 

13 7 1 11/26/2013 3 300 

14 7 1 11/26/2013 4 30 

15 7 1 11/26/2013 5 50 

16 6 1 11/26/2013 1 4.2 

17 6 1 11/26/2013 2 5.3 

18 22 1 12/2/2013 1 4.3 

19 22 1 12/2/2013 2 5.2 

20 18 1 12/2/2013 1 4.2 

21 18 1 12/2/2013 2 5.9 

22 17 1 12/2/2013 1 5.3 

23 17 1 12/2/2013 2 6.7 

24 21 4 12/2/2013 11 1.35 

25 21 4 12/2/2013 12 3.6 

26 21 4 12/2/2013 13 15.8 

27 23 4 12/2/2013 11 3.1 

28 23 4 12/2/2013 12 5.6 

29 23 4 12/2/2013 13 8.62 

30 19 5 12/4/2013 1 5 

31 19 5 12/4/2013 2 7 



 

R5: Edit/Update/Enter results and test attributes for patients 

R6: Saving all values 

R7: View list of blood donators 

R8: Send notifications for specific users  

 

The following are some of the figures that show some screenshots of the system. The homepage 

(see Figure 10) consists of brief description about the system functionalities. It is the main page 

which allows users to choose the action they need. 

 

 
Figure 10. Homepage of the system. 

 

 

Figure 11. Registration Page. 

 



 

The registration page, in Figure 11, allows new patients create accounts through the website. 

All of the fields are required in order to register. Patients can enter their information manually, 

excluding two drop down lists for the gender field and the blood type field. The patient fills the 

fields with important personal information as an input to register as shown above. If the regis-

tration process succeeds or fails, the system will display a message as an output. 

 

  

Figure 12. Patient Login. Figure 13. Lab Employee Login.  

 

According to the Figure 12 and Figure 13, the patient logins with the Civil ID and the lab 

employee logins with his/her unique username. After the user enters his/her username and pass-

word as an input, he/she will be logged in to the system or system will display a message if 

there is an error in username or password as an output. 
 

 

Figure 14. Appointments Page. 

 

Figure 14 demonstrates the appointment page. The patient has two choices to book an appoint-

ment: either by clicking the test tab to choose a specific type of test or by clicking the labs tab 

to choose a specific lab as an input. After that, the output will be either as shown in Figure 15 

or Figure 16. In Figure 15, the patient can book an appointment by choosing test type so he/she 

can view all of the laboratories that have this test available. In addition, the patient can choose 

the date and time. So, the user fills all the information required in the fields as an input. After 

that, the system displays the message that the booking appointment process is successful, and 

the appointment will be added to my appointments table as shown in Figure17. 

 



 

In Figure 16, the patient can book an appointment by choosing a specific lab to make the test. 

The patient can view all of the tests the laboratory can make. In addition, the patient can choose 

the date and time. The patient should click on submit button so the appointment could be saved. 

So, the user fills all the information required in the fields as an input. After that, the system 

displays the message that the booking appointment process is successful, and the appointment 

will be added to my appointments table as shown in Figure17. 

 

 

 
 

Figure 15. Choosing Test. 

 

 

Figure 16. Choosing Lab. 



 

 

 

Figure 17. Patients Record. 

 

This page (Fig. 12), allows the patients to view all of their medical tests they made before with 

the results, taken from several labs. The patient can also view the upcoming appointments; the 

patient can change or cancel the appointment too. In addition, the patient can view the history 

graph for tests that were done more than once to track the health as shown in (Fig.19). 

 

 

Figure 18. View Test Results. 



 

In Figure 18, the patient can view the test results, and it can be shown whether the results are 

normal or out of the normal range. In addition, the patient can print, download, and share the 

test results by sending them though an Email.   

 

 

Figure 19. View History Graph. 

 

In Figure 19, the patient can view and track all of the test results that have been done before 

more than one time. In addition, the patient can print out the graph. 

 

 

Figure 20. Update Results and Donator. 

 

This page in Figure 20 can be viewed by the employee only. It allows the employee to upload 

the results of a chosen patient. The donator button allows the lab employees to search for spe-

cific patients' blood type for blood seekers, afterwards the employee can send notifications 



 

through SMS automatically for those patients whom he chose their blood type. The user 

chooses update result hyperlink or donator button as an input. After that, the output will be 

either Figure 21 or  Figure 22. 

 

 

Figure 21. Upload Results. 

 

Figure 21 shows that the employee can enter test results attributes manually as input and save 

it. After that, the system displays the message that the saving test result process is successful 

and the test result will be added to the Appointments table as output, so the patient can reach it 

as shown in Figure18. 

 

  

Figure 22. Blood donor. 

 

In Figure 22, the employee can find out the blood donor by choosing the blood type needed 

through the drop down list as an input. After that system display a table with all patients that 

have the chosen blood type and their contact information as an output. In addition, employee 

can send a notification to the patients by clicking send notification button as an input to send a 

Massage and email to the patients as an output.    

 



 

 

Figure 23. Contact us. 

 

In the page shown in Figure 23, either employee or patient can send a complaint by email to 

the admin. Users click the hyperlink as an input to write send complaint email and the admin 

receive the email as an output. 

 

In summary, the inputs and outputs of the proposed system are summarized in Table 9. 

 

Table 9. Inputs and outputs of the KEMR. 

INPUT OUTPUT 

Patient fills registration information (Click 

register button) 

System displays a message that registration 

is successful 

Patient enter Civil ID and password (Click 

login button) 

System authorized patient to access the 

system (Permission) 

Employee enter username and password 

(Click login button) 

System authorized Employee to access the 

system (Permission) 

Patient fills appointment information to 

book an appointment with required test and 

lab (Click Submit) 

The appointment has been booked and 

system display the booked appointment 

information in the appointments table for 

the patient 

Patient click view result button System display the test result 

Patient click cancel button The booked appointment has been deleted 

and canceled 

Patient click change button System display the appointment details to 

change the appointment information 

Patient click print button The test result has been printed 

Patient click download button The test result has been downloaded as a 

PDF 

Patient click share button / enter email 

address and press send button 

The test result has been shared by email 

Patient click view history button System displays a graph related to the test 

result that patient has done several times 



 

 

6. Assessment 
 

In this section, a SWOT analysis is conducted for the project. SWOT analysis is a strategic 

planning technique used to help us identify the strengths, weaknesses, opportunities, and threats 

related to the system. It is intended to specify the objectives of the system and identify the 

internal and external factors that are favorable and unfavorable to achieve those objectives as 

shown in Table 10. 

 

Table 10. SWOT Analysis of KEMR. 
 

Strength Weakness Opportunities Threats 

Timely and quick ac-

cess to information 

Lack of necessary 

equipment and hard-

ware appropriate for 

implementation 

Access to a variety of 

health statistic 

Lack of strategic plan-

ning 

Reduction of duplicate 

testing including la-

boratory test 

Being time consuming 

and difficult to link the 

information contained 

in profile to the new 

system 

Accurate record of ser-

vices 

Problems related to 

programming and soft-

ware developed ac-

cording to the need 

Electronic exchange of 

information and par-

ticipation in medical 

care 

Increasing the work-

load of healthcare pro-

viders 

Sharing of information 

between healthcare 

providers and better 

information manage-

ment 

Resisting of some em-

ployees in the use of 

EMRs 

Increasing the speed of 

service delivery 

 Insuring the integrity 

of the entire systems 

Lack of funds for the 

design, implementa-

tion and use of EMRs 

Accurate record of 

provided services 

  Lack of experts human 

resources 

Ability to computerize 

analysis and interpre-

tation 

  Unauthorized access 

to patient’s infor-

mation 

Prevention of medical 

errors 

  Limited awareness 

about the benefits of 

EMR 

 

7. Conclusion 
 

Electronic medical lab is useful way to communicate with doctors and labs, and for patient’s to monitor 

their health and keep track of their results. KEMR offers several services that help patient through their 

Patient click print button The history graph has been printed 

Employee click update result hyperlink System displays test result table to fill the 

test result information 

Employee click save The test result has been uploaded on the 

system for the patient 

Employee click donator button System display donator page 

Employee chooses blood type from the drop 

down list 

System displays a table with patient’s 

contact information who has the chosen 

blood type 



 

journey. It manages their appointments and medical records as well as counseling online through dif-

ferent hospitals and medical labs in Kuwait. It also helps the hospitals to use this system in order to 

extend, improve and control their daily activities to incorporate it into a new automated interface. This 

actually saves time and effort for all patients, hospitals and medical labs. It doesn’t only use patient’s 

data to utilize them by clinicians to promote the overall quality, but also helps any citizen in Kuwait 

who needs it in the blood notification features. Here are some of the improvements that authors are 

planning in the future to incorporate in the system: 

 

1- Adding counselling feature where the patients can communicate easily with their Doc-

tors. 

2- Adding a download button to archive all the files for a patient so they can have a 

softcopy available for themselves. 

3- This system can be expanded to be the main medical record for all labs and hospitals 

for Kuwait. 

4- This system can be improved to benefit not only Kuwait citizens but also other countries 

that need it. 

5- Create the same version of this system as a mobile application. 
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