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Introduction

* Healthcare service is vital part for human life
e Consult with physician when people are sick
* |llness quickly recovery

* Less costin treatment

* Different criteria to select a doctor

* Unqualified Medical Practitioners

* Wrong treatment procedure

* Difficulty to complaint about physician

* Consider social status in treatment

* Patient review on treatment
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Introduction Contd..

 Review doctor’s degree, overall experience, area of specialist,
patient’s comments from reliable information system

* Patient’s feedback on treatment independently

* Review patient’s feedback by doctor

* Doctor’s awareness of patient experience

* Improvement doctor’s competence level

* Prescription management

* Availability of medical historical records

* Verify qualified doctor in practice

* Authenticated demography of patient

* Make the most well-considered medical decision
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Background study

Existing online healthcare system

After review the online healthcare service system, we prepared a comparison
statement on different kind of services they offered.

Online Service

Doctor's Profile

Doctor's Doctor Search

Patient Medical Prescription

Patient Access

Provider Management Appointment with full profile Feedback History Management orI;(IeVIcz:i(;csal
Doctorola Yes Yes Partial No No No No
Practo Yes Yes Partial Partial Partial Yes No
Bd Health
Solution Partial Yes Partial No No No No
iCliniq Partial Yes Partial No No No No
Praava Health
bd Yes Yes Partial No No No No
Olwel bd Partial Partial No No No No No
11/17/2019 Department of Computer Science and Engineering (CSE), 5

Islamic University of Technology (IUT)



Background study...

* Limitation of exiting system

Since most of the online healthcare service focus on doctor’s
appointment, medication to the remote patient, finding
doctor, and online medical advice as well as providing family
healthcare service including clinical test.

We have observed some limitations such as

— Finding doctor with review of complete doctor’s profile like
degree, experience, patient’s comments

— Patient feedback system
— Medical historical records
— Prescription management
— Doctor’s verification
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Background study..

* Objective

— To develop an online integrated healthcare system where
the patient could search and choose a good physician and
able to make a decision by reviewing the doctor’s profile,

experience and feedback by other patients on a particular
disease

— To create the impact on the mindset of a physician towards
the patient satisfaction because of considering the ability of
patient’s feedback in the system.
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Motivation

Media Reports

SRS Woman dies from ‘wrong treatment’ in
PR Savar’s Momtaz Uddin General Hospital

Savar Correspondent, bdnews24.com
Published: 06 Jul 2012 06:23 PM BdST Updated: 06 Jul 2018 06:36 PM BdST
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Two investigation committees formed
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Motivation ..

wwwkevinspea

e Patient’s Feedback

— Patient
* Share the treatment experience

— Doctor

e Accountability and awareness of treatment of patient

e Doctor Search
— Patient’s feedback
— Doctor’s educational qualification

— Service and working experience

* Health Records
— Instant access of prescription by doctor and patient

11/17/2019 Department of Computer Science and Engineering (CSE),
Islamic University of Technology (IUT)



Proposed Approach

We have followed User-Centered Design (UCD) approach to design and implement this
online application.

The goal of the User-Centered Design is to make the application with very high
usability. This includes how convenient the application is in terms of its usage,
manageability, effectiveness and how well the product is mapped to the user
requirements.

Four basic activities for user-centered design have engaged in when doing activity
— Identifying needs and establishing requirements

— Conceptual design/prototype ﬁ

— Implementation
requirements
— Evaluation
Evaluating
Final product
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Requirement gathering

* Conducting interviews with patients

* Interviews with patients about to know their current
behavior when they feel sick and want to get an
appointment of a desired physician for treatment.

* Conducting interview

— How would you find a recommended doctor for your
treatment?

— Are you facing any difficulties during your treatment?

— After treatment, do you share the experience with others and
why?

— How do you think the patient experience could be better?
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Requirement gathering ..

* Requirement gathering

— Questionnaire

* We have conducted the survey on patient satisfaction
and focus on treatment experience

— Persona and scenario

— Study patient experience

» Studied two real patient experience where they shared
the treatment process and patient experiences.

* One case is infection in Ear and another is urology
disease.
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Requirement gathering

Persona

In the UCD process, a persona representing the user may be created. A
persona is a user archetype used to help guide decisions about product

features, navigation, interactions, and even visual design.

Patient

Doctor

GOALS:

Best treatment

Find the competent doctor
Efficient medical service

Share the treatment experience

-
L]
-
-

GOALS
Provide the best treatment

* Ensure patient satisfaction

* Better understanding of strength and
weakness of consultancy

* Higher publicity

PAINT POINTS:
Difficulties in finding the desired doctor
from a reliable system

* Unable satisfactory treatment

* High medical expense

PAINT POINTS:
Missing patient’'s previous medical records

* Unable to provide quality attention while
treatment due to the large number of
patient waiting

* Lack of proper measures in the area of
specialty
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Requirement gathering ..

e Scenarios

— Scenario 1: After sick, patient is looking for a specialist doctor and
sometimes they don’t know the right doctor. So they depend on listening from
their relatives or friends based on their personal experience or assumption
about a doctor and they could not provide any fact-base doctor’s information
from any kind of source where related information is stored. Therefore
sometimes patient have good experience and sometimes they could not get
proper treatment. Repeat the overall treatment with new doctor.

“Ability to review the success or failure treatment cases of a doctor on any
particular treatment before chooses any doctor and seeks for appointment”.

— Scenario 2: When patient is dissatisfied, there is no option to share any
comments or feedback about the treatment even though; they are experienced
unfortunate behavior or treatment by the doctor. Sometime, they complaint to
authority and no proper investigation is conducted. However, in some case, it
takes years to review and conclusion the complaint by the respective legal
authorities and most of cases, patient are ignored.

“Patients will have the opportunity to share their experience about the
doctor’s treatment through the online feedback system so that other
patient could review.
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Requirement gathering ...

e Scenarios

— Scenario 3: Currently in BMDC (Bangladesh Medical and Dental
Council), there are around 91000 doctors are registered and published in
their website (www. bmdc.org.bd). However, we noticed in the Daily
Newspapers that legal agency identified doctors who don’t have proper
MBBS degree and are not registered in BMDC but are practicing. So,
treatment from such a fake doctor completely in danger and life threaten.
“Need to prevent such “Fake Doctor” in practice”.

— Scenario 4: When we visit doctor, sometimes patient would not able to
bring previous medical records like prescription but it’s very important for
a doctor to know past medical records if any for make well-decision and
lack of such documents may not lead the treatment right way.

“Available patient’s medical records online and doctor could review
during consultation and make better medical decision for treatment.”
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Requirement gathering ...

* |dentify the problems

No reliable system to update patient experience

Patient experience about a particular treatment by doctor can not be
shared with other patients.

Hand-written prescriptions leading mistake to buy medicine and
missing the doctor’s advice

Considering social status of a patient during consultation
Improper behavior by doctor's assistant

No option to validate the doctor’s qualifications and experiences
Rushing in the process of treatment

There is no reliable evidence or process-oriented information about
the performance of a physician.

No success or failure records available for public judgments .
Lack of proper seriousness while handling the patient in the chamber.

Not able to verify the doctor’s identity and qualifications and
experiences
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Requirement gathering ...

* Scope of works

e User (Doctor, Patient and doctor’s assistant) registration
system

* Manage eHealth records for the patient.

* Ability to provide feedback on patient experience for a
particular treatment.

* Ability to review the success or failure stories of a doctor
for better understanding before the appointment for
treatment.

* Ability to identify the strength or weakness of a doctor
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Requirement gathering ...

e Types of requirements
— Functional

Doctor’s verification

Patient’s registration

User login

Manage doctor’s profile

Searching doctor in relevant disease arena
View patient treatment activities

Doctor appointment

Patient prescription

Review patient’s previous medical records
Patient feedback on a particular treatment case
Patient data privacy

Authentication and authorization

11/17/2019
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Requirement gathering ...

* Types of requirements

— Non-functional
* Engaging

Helpful

Motivating

Enhancing sociability

Emotionality fulfilling

— Data requirements
e Patient demographic data
* Doctor’s profile data
* Medical records
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Prototyping/Design

* Prototypes are an interactive demo of what the application will
look like and scope of works earlier in the project lifecycle

e Hand sketches

— It is a way to design the application at the structural level. It is used to
layout the content and functionality on a page which takes into account
user needs. Here we used earlier in the development process to establish
the basic structure of pages before visual design and content added.

Finding Doctor Appointment Prescription

11/17/2019 Department of Computer Science and Engineering (CSE), 20
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Prototyping/Design ...

* |Interactive Prototyping

— An interactive prototype of some kind which allows users to navigate
from page to page and use functionality

— There are varieties of specialist prototype tools available on the markets
that are designed to make prototyping easy and interactive such as
Balsamiqg, Axure, Mockingbird etc. Here we have used Balsamiq tool for
prototyping this application.
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Prototyping/Design ...

* Interactive Prototyping
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Implementation

* Development platform and technologies
— J2EE, ISP, Servlet
— Struts 1.1 MVC frameworks
— Oracle 11gR2 database
— Web server (Tomcat 8.5)
— Macromedia Dreamweaver 8 for coding jsp pages

— IDE(Eclipse 3.0) for java coding (Action class, DAO,
BO, Formbean, Struts-config)

— Toad the Database administration tool for Oracle
(Create table, procedure, function, sequence)
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Implementation - System architecture

[ View J > JSP, JSTL, Struts-html, stuts-

bean, JavaScripts

ClassAction.java, BO, DAOQ,
Formbean

<:|[ Action J

L

Struts-Config.xml,
Formbean

e

Procedure, Function, Table,
CRUD Operation (PL/SQL)

>
[ DAO J > ClassDAO, BO
>

Database
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Implementation

* UML Diagram

UML diagram is used with the purpose of visually representing a system
along with its main actors, roles, actions in order to better understand

about the system.
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Implementation ...

ER diagrams are a visual representation of your database. It highlights the
entities of the system and the relationship between those entities.
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Implementation ....

* Workflow diagram

— Patient Treatment Work Flow Design

( Patient treatment >
Doctor Searching i

P

List of Doctor
with points

Review Doctor

Doctor & Patient
Database

’f Patient case history
Consult with
l Doctor
Diagnosis /
Test & Yes- /
Prescription

Yes
Diagnosis /
Test &
Prescription
No
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Implementation ....

* System view

— After review and analysis, the requirements and usability necessary
changes have been made in the design and workflow process so that this
application could be used more effectively and efficiently.
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Implementation ....

* System view
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Evaluation

* |n Heuristic evaluation process, user interacts with designs,
prototypes, and specifications using their substantial knowledge of the
kinds of problems that users typically encounter and then offer their
opinions.

* No of Evaluator: 03

— Navigate all the functions and reviewed the process step by step like login,
dashboard, doctor finding, treatment activities, feedback, appointment,
prescription, profile.

 Visibility of system status

— The system always keep users informed about what is going on, through
appropriate feedback within reasonable time.

d Match between system and the real world

— The system speak the users’ language, with words, phrases, and concepts
familiar to the user, rather than system-oriented terms. Follow real-world
conventions, making information appear in a natural and logical order.
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Evaluation ...

[ User control and freedom

— Users often choose system functions by mistake and will notify clearly to
go through an extended dialog.

[ Consistency and standards

— Users do not wonder whether different words, situations, or actions
mean the same thing.

 Error prevention

— Error messages is a careful design that prevents a problem from occurring
in the first place. Check and present users with a confirmation option
before they commit to the action.

(d Recognition rather than recall

— Ensure the user’s load by making objects, actions, and options visible.
The user do not have to remember information from one part of the
dialog to another. Instructions for use of the system always be visible or
easily retrievable whenever appropriate.
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Evaluation ...

 Flexibility and efficiency of use

— Accelerators — unseen by the novice user —often speed up the interaction
for the expert user such that the system can cater to both inexperienced
and experienced users. Allow users to tailor frequent actions.

 Aesthetic and minimalist design

— Dialogs do not contain information that is irrelevant or rarely needed.
Every extra unit of information in a dialog competes with the relevant
units of information and diminishes their relative visibility.

1 Help users recognize, diagnose, and recover from errors

— Error messages expressed in plain language (no codes), precisely indicate
the problem, and constructively suggest a solution.

 Help and documentation

— The system is used without documentation, it may be necessary to
provide help and documentation.
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Conclusion and future works

= Patient ability to provide feedback in the online system which may review
by other patient.

= Patient’s could find a doctor based on facts like (experience, qualification,
other patient’s feedback on treatment) before appointment.

= Providing online medical historical records

= Doctor’s could review the patient’s experience for enhancement the
patient satisfaction.

= Since it's an online web platform, hence it totally depends on the
availability of internet service.

= Dependability of APIs service with outside system such as BMDC, NID
service

= Patient’s adequate knowledge on technology.

= |nvestment for security both Hardware & Application level
= Backup & restore process.

= Qverall data privacy and protection.

= Technical support and services.

= Entire medical system automation
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An online integrated healthcare information system

Demo the OHS (Online healthcare system)
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An online integrated healthcare information system

Thanks for your kind attention
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