Addis Ababa University

School of Information Science and School of Public Health

Design and Development of a Web Based Client Complaint
Management System for St. Paul’s Hospital Millennium
Medical College

By Zelalem Worku

Advisors Dr. Temtim Assefa
Dr. Mitike Molla

November, 2017

Addis Ababa, Ethiopia



A Thesis Submitted to the School of Graduate Studies of Addis
Ababa University in Partial Fulfillment of the Requirements for
the Degree of Master of Science in Health Informatics

Affiliation: Addis Ababa University

School of Information Science and School of Public Health
Program: M.Sc in Health Informatics

Project Title: Design and Development of a Web Based Client
Complaint Management System for St. Paul’s Hospital Millennium
Medical College

Student: Zelalem Worku

Date: November, 2017

Approval

Dr. Temtim Assefa
Advisor Signature Date

Dr. Mitike Molla
Advisor Signature Date

Erimias Abebe
Examiner Signature Date

Wondimu_ Ayele
Examiner Signature Date




ACKNOWLEDGEMENT

First of all, | would like to thank Almighty God for giving me the patience, wisdom, knowledge
and strength | needed to complete this study and for always guiding me in every phase of my
life.

| would like to express my gratitude and heartfelt thanks to my advisors Dr.Temitim Assefa and
Dr.Mitike Molla for their guidance and kindness throughout this thesis.

| also like to thank Saint Paul’s Hospital Millennium Medical College Clients and staffs for
providing me relevant information to my project work.

Last but not least, my special thanks go to my beloved family and friends who supported and
encouraged me throughout my study.

Zelalem

Addis Ababa, Ethiopia



Contents

CONEENTS . e e e e e e e h she s st b e et raer s i
LIST Of FIGUIES..uitiitiece ettt ettt e te s te st sttt e b et e et e s ete st st seesesesbestestes et assatesbe et ste e senbasbasaetesarsene et sees iv
LIST Of TaDI@S ettt ettt et ses e e bbb e s e b b et ettt et e b e neae s ee v
ACRONYMS... ettt ettt sttt st st et e st sae e b e s ee et eesse et eaeeease s sbeautees e sheeaseeaseesaeeessas e saeeenbesatesanessnesnens vi
ABSTRAGCT ...ttt ettt ettt et s e et e s a e e bt esh et s b e e e h et e bt e sh e e s b e e e he e e bt e e Re e s b e e eneeeneenneenreennneea vii
CHAPTER ONE: INTRODUCTION .....ceiiutiitieriteeieesiee et sttt et s s e st sseesareesneessneesneesaneennneens vii
0 S - 7= Yol 4= oYU o o E PSPPI 1
1.2, Statement of the Problem ... 2
I T O ] o] =T 4 V7Y o i TN o o =Tt AU SR 5

0 0 B 1= o V=T = | IO ] o =T 6 Y7 PP 5

I Y o 1=To | o @ ] o] [T o1 A =T PP 5
O S Yoo Yo TN ] i o LT ad o [ PSPPI 5
1.5.  Significance Of the ProJECE ..ccuuiiii i e 6
1.6. Organization Of the Paper.....u it e e s 6
1.7  Operational Definitions. ... e e e e e e e e e e eaans 7
CHAPTER TWO: LITERATURE REVIEW AND RELATED WORKS. ......ccctiiiiriieienieeieeeeee e 8
A I O V=T V< 8
2.2. ComPlaints and their CAUSES ...uuvveeiiii ittt ee st e e e e e e e bbb e e e e e e e eeeeaanrrereeeeens 8
B T @ 1= o A 0o T 4 o F= 110} oS 9
2.4. Client Complaint ManagemENt........cooccciiiiiiieeeeeiecirieeeee e e e eercrrrreeeeeeeessebrraeeeeeeeeesasnrraseeeeens 10
2.5. Client Complaint Management in HOSPItalS ........cccovveeieiieiiciiiieeeec e 10
2.6. Complaint Management Practices of the Ethiopian health sector .........ccccceveeiiiiiciiinnnnn. 11
2.7. Hospital Complaint Management Systems’ Development Guidelines........cccccceevvccnviiennnn..n. 11
2.8. ReIATEA WOTKS ... e e 13
CHAPTER THREE: METHODOLOGY ......tiiitiiieiieenite ettt st e siee et e it steesieesaseesseesaseesneesneesaeesaneens 15
3.1 OVEIVIEW ..ttt e s bt e e s et e e e s s bbb e e e s s bt e e s e b b e e e e s nbe e e s saabaeeeeaans 15
R (0o AV Y g ot I 10 [ I A\ Y- PR RUOP P 15
3.3.Source and StUAY POPUIGTION ......eiiiei ittt e e e e e e e e anrreeeeeeees 15
3.4. Sample Size Determination. ... 16



3.5. INCIUSION AN EXCIUSTION CrItOITA cevuuieiieeeeeeieee ettt e et e e et e e s et e e s etaaaesesanaesesennaesesanns 16

3.6.  Data Collection TOOIS .....cccuiiiiiiiiiieeee e e e e 16
36,1 INTEIVIEW .ttt 16
3.6.2. DOCUMENT REVIEW....ciiiiiiiiiiiitiiiiee ettt e e s s s e e e e s e s e 17

3.7. System Development MethOdOIOgY .........ceiiiuiiiiiiiiiiie e s saeee e 17

3.8.  System Analysis aNd DESIGN ..ccuiiiii i e e e e e e e e aaeeas 18

3.8. System DevelopmMENt TOOIS ....cciiiiiiieiiiee ettt e s s saae e e s saae e e s snbteeeeenns 19

3.0, Y M TSN e e e e e 20

3.10. Ethical ConSideration .........cceoiiiiiiiiiiii e 21

3.11. Dissemination Of RESUITS.......coiiiiiiiiiiiie e e e e 21

CHAPTER FOUR: SYSTEM ANALYSIS AND DESIGN ...cuutiiiiiiieiiieniieenieeeeiee et s 22

o YL 0= 0 0 [ Y g = 11V £ UPSR 22
4.1.1. Overview Of SYSTemM ANAlYSiS ...ccuuiiiiieei i e e e e e e e 22
4.1.2. The EXIiStING SYSTEM .. eeiiiieiceiee et e e e e e e s nabae e e s earaeeeenns 24
4.1.3. Business Process of the EXiSting SYStem ......cueeviiiiiiiii i 25
4.1.4. Gaps in the EXiSting SYStEM ... e 25
4.1.5. The Proposed SYSEEM ....ciiiiiiiiieecciiee ettt sree e s srae e e s e saare e e e s baee e e ssasaeeesessaeeeanns 26
4.1.5.1. Functional REQUIFEMENTS ......cuuiiiieieeeieiecciiieeeee et e e e eeectrree e e e e e e e e eanrrereeeeens 27
4.1.5.2 Nonfunctional REQUIrEMENTS ......ceeieiiii i e e e e e 28
4.1.6. Contextual MOAEIING .....oeei i e e e e er e e e 29
4.1.7. SYStEM MOUEIINEG ...ttt e e e e e e e e e s et rreeeeeeeeesenanrsereeeeens 29
g I Y o= F =AY/ o o 11 1 o Y - 30
O A R L o= [ BT ol ] o f [0 |- 32
4.1.7.3. Class DIGBIramM ..ccccccurreeeeeeeeieiiciireeeeeeeeesecitrreeeeeeeeeesettssaereeeeeesessnsssaeaeeeeeesssssrrereeeaens 43
L R S Nt |V AV A D 1 = =4 = 0 R 45
O R T Y= Yo (U= g Tol =l BT =4 - 0 o[- 47

YA (=Y o 0 T =T = o RSN 49

L W 1Y = { g W CTo Y=Y USROS PUPRRRRY 49

4.2.2. SYStEM ArCNILECTUNE....eiiiiiei e e e e e e e e e e e e e e e e e aaebeeeeeaaeeennnns 50

4.2.3. Sub System DeCOMPOSITION .......uuuiiiiiiieie et e e e e e e e e e e e e s arreereeaaeeenanns 51

4.2.4. Deployment MOAEIING .....eeiiii it e e e e e e e e e e e s s aabrereeeaeeeeennns 52



CHAPTER FIVE: SYSTEM IMPLEMENTATION AND TESTING ...cctviiiiiiiiiiiiieeei e 54

oI I [ o oY =T 0 =T o o T o USRS 54
5.1.1. Web Technology for Complaint management .........ccccccvveeeiciiee e 54
5.0, 2. PrOgrammMiNg oot e e 55
5.1.3. Graphical User INTerfaces ......cuiiviiiiiiiiiie ettt ee e e rre e s e e 55

I YA =] 0 B =T AT = TSRO 57
5.2, 1. OVEIVIEW ..ciiiiiiiiieeett ettt ettt e e st e e e e s s e e et e s e e e s e s e b b be e e e e e e s se e 57
5.2.2. Usability Testing MethOodOIOgY.......cccovuuiiiiriiiiie et 58
5.2.3. Usability Test Procedure and ENVIrONMENt.........cccvviiieeieii e e e e 58
5.2.3. Usability Test PartiCipants ........ceeeieiiieicciiiiieiee ettt e e e e e ree e e e e e e s 59
5.2.4. Usability TESt TraiNiNg ...ccccccueeeeieiiiiee et eciiee et ee e e sree e s eaee e e s e sbae e e e sabaeesseasseeeeanns 60
5.2.5. US@bility TEST ROIES...ciieiiii ittt et e e e e e e e e e s setrae e e e e e e s eennns 60
5.2.6. US@bility TSt TASKS...eeieeiiiieiciiieiee e ettt e e e e e e et e e e e e e e s ennaraeeeeaeesennnns 60
5.2.7. Test Results and CONCIUSION ......ceiiiiiiiiiiiiii ettt s 64

CHAPTER SIX: CONCLUSINON AND FUTURE WORKS....ccoittiiiieeniieenieeeeiee et s 68

70 B e 0 Tl [V ] o] o FO PP PP OTPR TP 68

5.2, FUTUIE WOTKS ettt ettt e s e e s bt e e st e et e s eat e e sneeesanee 69

REFERENGCES ... .ottt sttt ettt e st e b s ane e n e e e aneesneesaneenneeeane 71

ANNEX A: SPHMMC current complaint collection form.........cccueeeeei e, 73

ANNEX B: SPHMMC complaint collection booK...........cceeeiieiciiiiiiee e 75

ANNEX C: SPHMMC SUZEESTION DOX ...uuviiiiieiieieeiciiieeee ettt ee e e eeetrrree e e e e e e s saarreeeeeseeeennnns 76

ANNEX D: SPHMMC services’ provided statistiCS ......cccceiiiiiiciiiiiiiee e 77

ANNEX F: Interview Guide for requirement collection..........cccuveeveeiiiicciciieee e, 78

ANNEX G: Usability test questionnaire (adopted from MOFrage) ........cooeeeeureveeeeeeeeiicciiieeeeeeee e 81

ANNEX H: CONSENT FOIM oot 83

ANNEX I: Sample from the complaint management prototype’s code......ccccveeiieiiciiiiieeeeeeeene, 84

ANNEX J: AMharic Translation ......oc.oooeeiiieiieeeeeeee e e 87

ANNEX K: DECIAration ....ccoueeiiiiiieeeeesiee ettt s e s e e e nnees 88



List of Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:

Business process of the current system, DFD diagram .........ccccccveeeeiiiieeesciieee e 25
Contextual model of the SYySteM.......cc.eiiiiiieeec e 29
(@ 11T o | A O T I e [ =T =Y o RSP 32
(O T D= <= 1o [P UP PP 45
Activity Diagram for assigning a resolution officer......cccccccviiviiiiiiiniiiee e 46
Activity Diagram for Submitting @ Complaint ........cccceeiiiiiiiei e 47
Sequence Diagram for submitting a complaint on the system ..........cccoccveeeriiienenneee. 48
Sequence Diagram for entering a complaint’s resolution response ..........ccccecvveeeenneee. 48
System Architecture of the Complaint Management System ........ccccceeecveeeecciieee e, 51

Subsystem Decomposition of the Complaint Management System.......cccccccceuuneneeee. 52
Hardware/Software Mapping for the Complaint Management System..................... 53
interface components of the SYSteM ... 56
Interface, HOMeEPAagEe/AMNAIIC ......cvciiieieeciece ettt 56
Interface, Search enabled users’ list/ENGIISN .......ccceeeiuviiiiiiieiiecceeceee e 57
Interface, 108iN PABE/AMMNANIC .....ccviiiiiee e e e 57
Time taken by each participant to perform tasks.........cccocoveeeeiiiieeicciieee e, 66



List of Tables

Table 1: Summary of requirements from gUIdeliNesS .........cccuueiiiiiiieei e 13
Table 2: Participants of the requirement collection..........cccueveiiiiiiee e 23
Table 3: List Of USE CASES .eevuviiiiiieiiiieesiie ettt ettt sttt e s sba e e sabe e s sabe e e sabeesnabeesnneas 31
Table 4: Description Of ‘TeGIStEI’ USE CASE ..uuiiiiiiiiiiieiiiiee ettt rae e e s e e e s naes 33
Table 5: Description of “lOgIN" USE CASE ......uuiiiiiiiiiiiiiiee et 34
Table 6: Description of “submit complaint” USE CaSe.......cccvuviiiiriiiieiciiee e 35
Table 7: Description of “access FAQ” USE CASE ......ccccccuureeeeiiiieeieiieeeeeeiieeeeeeieeeeeesraeeeesnsaeeeeennes 36
Table 8: Description of 'Add complaint tOPIC' USE CASE....cccvuiieieiiiieeeceee e 37
Table 9: Description of “Manage TOPICS” USE CASE.......ueeeeeciieeeieiiieeeeciieee e e errre e e e earee e e e 38
Table 10: Description of “Assign ReSOIVEr” USE CASE.......cccccuueeeieiiiieeeciieee e e e 39
Table 11: Description of “Manage USers” USE CASE........ccevcuiieeiriireeeeiiiieeessiieeeeesseeeeesaneeeessnens 40
Table 12: Description of “View Resolution Reports” USe CaSe .......ccceevvuvieeerviieeeieiiiee e e 41
Table 13: Description of “Resolve Complaint” USE CASE.....cc.ueveivciiieeiiiiee et 42
Table 14: Description of “Check Complaint Status” USE CaSe......ccuveeeeiiiieeeiiiiiee e 43
Table 15: Description Of CIAaSSES ...ccccuuiiiieciiii ettt e et e e e e e e e s e b e e e e e eanes 44
Table 16: Usability test participants ... e e e 59
Table 17: Usability TESt ROIES ...uuiieeieee et e e e e e e e e e e aeeeeeee s 60
Table 18: Usability test tasks With details..........ccoiveiiiiiiiii e, 64
Table 19: Usability questionnNaire reSUlt..........occuiieieiiiiie e e e e e 65
Table 20: Success score of the usability teSt ........eviieiiiiiiie e 66



ACRONYMS
CCM - Client Complaint Management

CQl - Continuous Quality Improvement

EFY - Ethiopian Fiscal Year

EHAQ - Ethiopian hospital alliance for quality Initiative
ETC- Ethiopia Telecommunication Corporation

FAQ - Frequently Asked Question

FMOH -Federal Ministry of Health

HC - Health Care

HIPAA - Health Insurance Portability & Accountability Act
HIT- Health Information Technology

HSTP - Health Sector Transformation Plan

IPD - Inpatient Department

MVC — Model View Controller

OPD - Outpatient Department

PHP- Hypertext Processor

RAD -Rapid Application Development

SPHMMLC - St Paul’s Hospital Millennium Medical College
UML-Unified Modeling Language

WHO- World Health Organization

Vi



ABSTRACT

Background: Ethiopia is a country with a low-income and an overall limited budget. Despite the
recent impressive changes in access to health services and improvement in health outcome, the
health sector still suffers from the existence of inequality, poor quality of health service and a

high burden of communicable and non-communicable disease.

The country has a three-tier healthcare services’ delivery system and St. Paul’s Hospital
Millennium Medical College (SPHMMC) is one of the third level specialized hospitals in the
country. Using client complaint management to improve client satisfaction and quality of

services is a rare practice at the hospital and in Ethiopia in general.

Objective: The main objective of the project is to design, develop and test a web-based

complaint management system for SPHMMC.

Methodology: The study was conducted in Addis Ababa, Gulele sub city, at Saint Paul’s Hospital
Millennium Medical College. It used qualitative case study to gather requirements regarding the
proposed system. The participants of the study included clients and employees of Saint Paul
Hospital. They were selected using purposive sampling technique. The sample size was 30. That

is, 25 for requirement collection plus 5 for system evaluation studies.

Object oriented methodology, with incremental and iterative designing cycles, was used as a
tool to design and develop the complaint management system. After development, the

proposed system was evaluated using a user acceptance test.

Result: The project produced a web-based Client Complaint Management system (prototype)
for the SPHMMC Hospital. The system uses the local language Amharic, in addition to English,

to improve system usability.

Conclusion: The complaint management system has been designed and developed to
adequately meet the main objective of this project, which is producing a tool to improve client
complaint management. The system was found to be useful, easy to use and not unnecessarily

complex.

Vii



CHAPTER ONE: INTRODUCTION

1.1.Background

Ethiopia is a Federal Democratic Republic country with 9 regional states and 2 city
administrations, totally containing 805 districts [1].The country has a three-tier healthcare
services delivery system characterized by a first level primary hospital, health centers, and their
satellite health posts. On the second level, the tier is made up of general hospitals, and the

third tier consists of specialized hospitals [2].

St. Paul’s Hospital Millennium Medical College (SPHMMC) is one of the third tier level
specialized hospitals in Ethiopia. SPHMMC is also a teaching hospital where many medical
students have been trained by the college to serve the Ethiopian people. The hospital was
established by Emperor Hailesilase in 1954 with the support of German Evangelical Church who
named it St. Paul General Specialized Hospital. The hospital was reorganized as a medical
college in 2007 by the council of ministers and was renamed as St. Paul’s Hospital Millennium
Medical College (SPHMMC). Its reorganization was completed in accordance with the Ministers’
Council Regulation No. 2000/2003 at the turn of the Ethiopian Millennium. Currently, SPHMMC
has a catchment population of 5 million, has 392 beds for inpatient care, and provides medical

care for thousands of Clients every year (see Annex D for statistics sample) [3].

Health institutions, including SPHMMC, are established to save the lives as well as the well-
being of their clients. Health service providers are expected to achieve or exceed client
satisfaction requirements by providing quality services to help ease the discomfort and worries
of patients. Even if it remains controversial whether clients' ratings reflect anything about
technical quality or simply the interpersonal skills of the service providers, it remains clear that
equity and quality of health services depend on well-trained health professionals, quality of
health facilities and medical equipment. Therefore, client satisfaction is vital input for healthy

and happily served patients, making it an important issue in healthcare management [4].



The practice of assessing clients’ complaints at SPHMMC is rare. The specialized hospital in
Ethiopia has a paper based system for assessing client complaint. As all paper based systemes, in
the current system, any kind of reporting has to be generated manually by going through each
complaint form, which is time and resource wasting. The complaint collecting books and the
keys to suggestion boxes also have been known to be lost leading to a major data loss.
Therefore, SPHMMC could benefit from giving more emphasis to their client complaint

management system if it is to aid in the quality improvement process.

This project aims to change the approach and management of client complaints at SPHMMC via
a web-based system. Using this system, clients will be able to provide feedback to the hospital
and enable managers and stakeholders bridge the communication gap. The system will also
help to measure client complaints and increase the effectiveness of interventions by improving
awareness of where changes have to be made and upgrades have to be done to improve the

quality of services provided by the hospital.

1.2.Statement of the Problem

Client perception is an important issue in health care nowadays. Understanding the views,
needs, demands, and woes of clients is an essential step in order to achieve client satisfaction.
Client perceptions of quality are often influenced by their interaction with the health provider.
However, some studies suggest that certain clients’ demographic and clinical characteristics,
including age, health status and the severity of illness, are associated with complaint scores

more than the technical quality of care they provide [5].

Although it may seem impossible to keep all clients satisfied and complaints are caused by
several factors, resolving client complaints can achieve a high level of satisfaction by working on
related indicators and their improvement. A research study at Hazrat Rasoul hospital, Tehran,
Iran, revealed that by setting up a waiting room, using guide signs, admitting clients with a
bedside form and having a member of the staff welcome clients raised the level of satisfaction

considerably, from 49% to 83% in 2 years of follow-up [6].



Clients' judgment of health institution can be rooted in various grounds and are often
influenced by shared values. For example, the health service provider especially the triage
department is considered to act as a gatekeeper of treatment for clients. According to a patient
satisfaction survey in Iran, the comfort of the waiting room and cleanliness of the health
institutions environment are also important client satisfaction factors. Those who rated the
waiting room as “very poor” in comfort had dramatically lower overall satisfaction with their

visit than those who rated the comfort of the waiting room as “very good” [6].

Clients' judgment of health institution service quality and their feedback are essential in health
care services monitoring and improvement since it can be used as a subjective evaluation of the
service received against the individual's expectations. Moreover, the need for evidence-based
interventions in healthcare service areas such as medical care, nursing care, physical comfort,
politeness of staff and waiting time can be pointed out, prioritized and addressed with
complaint management tools. Client complaint management systems are one of these tools by
which the equity and quality of health care services can be evidently evaluated for

improvement.

In Ethiopia, Client Complaint Management (CCM) and generally the study of quality of health
services is a newly developing field of study in need of attention. Currently, even though there
have been encouraging improvements in the coverage and utilization of the health services,
there is still an increasing trend of community dissatisfaction with the Ethiopian health care

system [7].

Complaints of the Ethiopian public have been increasing in type, magnitude, and depth. People
have been expressing their voice regarding poor service quality, unethical behavior of health
workers, unavailability of medicines or lab service, and the high cost of the health services. The
managers at all level do not properly understand the community demand or provide a timely
response [8].Cognizant of this fact and with stringent direction given by the government, the
FMOH identified enhancing good governance as one of the strategic objectives in the Health

Sector Transformation Plan (HSTP) and also initiated the good governance movement in 2008



E.F.Y. to accelerate economic and democratic development and the citizen’s intense pursuit of

change [7].

According to the good governance package for the health sector, the major reasons for these
complaints are unavailability of services, unethical health professionals, inhibitive prices,
frequent service disruptions and poor service qualities [8].Further drilling down the problem
proves that bad governance is one of the underlying causes as expressed by the theft of
medicines, diversion of clients to private facilities, health workforce absenteeism, corruption,
weak regulation and inadequate accountability. In addition, notable numbers of leaders at all
level of the health system are not willing to respond to the demand of the community as well as
to the questions raised by health service clients. These reasons characterize the health

institutions as poorly performing entities [8].

Similar to the country’s healthcare system, complaint management practices at SPHMMC are
rare. Currently, SPHMMC uses a paper-based system for assessing client complaint. The system,
like all paper-based systems, is susceptible to data loss, lack of follow through and manual
generated reports. The complaint officers at SPHMMC said loss of complaint collection books
and keys to suggestion boxes have occurred at times. That is data that could have been used to

improve client satisfaction and quality of services.

Assume a client has been checked up/treated by healthcare service providers and is left
unsatisfied, then the client have to write/fill a complaint form and give it to the complaint
officer or write and simply put it in suggestion box. Later, upon receiving that piece of paper,
the complaint officer will compile the complaints and submit them to the complaint
management team and the client goes home without having any information whether the
complaint is going to be resolved or even is going to be delivered to the appropriate

department. Does that sound right?

Client’s complaint data are routinely collected and used for continuous quality improvement by
health care institutions in developed countries [9]. That is an experience the SPHMMC can
benefit from. The goal of this project is to develop new software (i.e. Web, based solution)

replacing the paper-based complaint management system in order to help clients and the



health institution. So that if the client is satisfied or dissatisfied he/she can submit his/her
feedback to the organization and follow through the progress until an appropriate response is
provided. Also enable the hospital to know the reasons for dissatisfaction and act accordingly

and fix them, if there is something wrong with the services provided.

1.3.0bjectives of the Project

1.3.1. General Objectives

The main objective of the project is to develop and test a web based client complaint

management system in order to help SPHMMC improve health care services.

1.3.2. Specific Objectives

The specific objectives of the system are: -

» To design a complaint management system for SPHMMC.

» To develop a prototype client complaint management system for SPHMMLC.

» To evaluate user acceptance of the client complaint management system.

1.4.Scope of the Project

The scope of the project is design and development of a web based complaint management
system for St. Paul Hospital (SPHMMC), which is found in Addis Ababa Ethiopia. The web based
system collects client complaints and feedbacks electronically and assigns resolutions to teams
or individual employees to resolve the complaints. The project is focused in collecting and
analyzing system requirements, designing and documenting of the system and development of

the first version of the system.



1.5.Significance of the Project

As mentioned before, client satisfaction is an important issue in health care and this system can
be helpful & applicable to the public as well as health-care service providers for establishing a
good governance baseline. The beneficiaries of the system include patients, patient’s family,
SPHMMC medical board, employees and insurance companies. The benefits of the system
include providing a tool for measuring health professionals’ conduct and health services’ quality
at hospital. The system can prioritize areas in need for intervention, which result in
improvement of client satisfaction and service quality at the hospital. It also gives patients a
voice to stand against mismanagement, which in result also improves client engagement and

involvement.

Public Health benefits of the SPHMMC Complaint Management System are also not negligible,
and include early detection of possible mismanagement of resources and mistreatment of
patients at the hospital. Improved tracking of complaint, better resolution (mitigation) rates
and evaluation of health-care services, based on service level agreement or citizen charter, are

also significant contributions of this project to the community and the hospital.

1.6. Organization of the Paper

The project is organized as follows: Chapter one is the introduction part and it covers the
background, the statement of the problem, objectives, significance of the project, scope and
limitation of the project. Chapter two deals with the literature review. Chapter three presents
the methodology, tools and techniques used in carrying of the project. Chapter four is system
analysis and it covers the existing system, functional and non-functional requirements and
model of the system using UML diagrams with their descriptions. Chapter five covers system
design of the project. Chapter six is Development and Evaluation of the proposed system, while

chapter seven is conclusion and recommendation.



1.7 Operational Definitions

Clients-Are patients or their kin who submit complaints or feedbacks about the health service

providers.

Complaint Management- It is method of handling complaints submitted by clients or customers
of an organization due to misconduct, or incorrect or inappropriate treatment of customers or

clients.

Complaint Management System- a system that encompasses techniques, processes and

systems that allows the client to submit complaints and records provided resolutions.

Continuous Quality Improvement- is a technique similar to Quality Improvement but with

emphasis on rapid response to issues arising in the normal work-flow of an organization.

Quality Improvement- are techniques employed by an institution to alleviate existing quality

issues in service provision and find rooms for improvement for existing practices.

Resolution Officers or Officers- are service providers at St. Paul Hospital (SPHMMC) who are in

charge providing mitigations or solutions for client complaints.



CHAPTER TWO: LITERATURE REVIEW AND RELATED WORKS

2.1. Overview

In order to understand the concepts associated with web based Complaint management
systems, it is imperative to examine and analyze documents from experts regarding the area.
The purpose of this review is to examine, analyze and obtain experiences in complaint
submission, resolution management and report generation. The review is based on exhaustive
assessment of literatures generally and specifically related to client complaint management.

First the paper defines complaints and their causes then specifically addresses client
complaints. Furthermore, the paper reviews general client complaint management practices
and cover specific practices regarding hospitals as well. Guidelines on how to develop Hospital
client complaint management software are also discussed before finishing off the assessment

with complaint management practices in Ethiopia and related complaint management works.

2.2. Complaints and their causes

A complaint is an “expression of dissatisfaction made to or about an organization, related to its
products, services, staff or the handling of a complaint, where a response or resolution is
explicitly or implicitly expected or legally required” [10].

Complaints range over wide dimensions of services provided by any and all organizations. A
service is any act or performance that one party can offer to another that is essentially
intangible and does not result in the ownership of anything [10]. Complaint areas include
availability, accessibility and convenience, technical competence of providers, interpersonal
skills and the physical environment where services are delivered.

Complaints are caused by several things; the major reasons are unavailability of service,
inhibitive cost, unethical health professionals, frequent service disruption and poor service

quality. It is hard to imagine a client transaction not vulnerable to problems and complaints.



Nor is it hard to see why businesses benefit can from making concerted efforts to prevent and
respond to client complaints.

Research shows, in fact, that companies attract and keep clients when they follow client service
standards and policies that prevent problems from arising, and are honest, fair and responsive
when things go wrong. Complaints are an important way for the management of an
organization to be accountable to the public as well as provide valuable prompts to review

organizational performance and the conduct of people that work within and for it.

2.3. Client Complaints

Comments and complaints from clients provide unique information about their needs and the
quality of service they receive. Open discussion of clients’ concerns helps service providers,
including health care professionals, to understand potential problems and how to improve their
service to the public.

Complaints are generally unavoidable and no organization can keep all clients satisfied 100% of
the time. We are human beings after all. But, only a small proportion of people who are
dissatisfied will lodge a complaint (less than 4 per cent). They will tell their family and friends
about their bad experience and go elsewhere if they can [10].

Client complaint is measured over a wide range of health service dimensions, including
availability, accessibility and convenience of services, technical competence of the service
providers, interpersonal skills and the physical environment where services are delivered. Client
engagement is also another noticeable gap, and involving clients in decision making during
service provision is essential in health care. Client rights need to be respected in their choice,
confidentiality, keeping privacy, and ensuring continuity of care.

A proactive approach to capturing client feedback is needed if clients are to make a useful
contribution to quality improvement, whether it's through complaints, suggestions or
comments. Client complaints management takes many forms, from preventive to internal

complaints-handling, external dispute resolution and comprehensive approaches.



2.4. Client Complaint Management

Client complaint management (CCM) encompasses techniques, processes and systems that
lessen the chance of clients having problems and allow businesses to respond fairly, efficiently

and effectively when complaints arise.

An effective complaint handling system provides three key benefits to an organization [11]:-
» ltresolves issues raised by a person who is dissatisfied in a timely and cost-effective way
» It provides information that can lead to improvements in service delivery
» Where complaints are handled properly, a good system can improve the reputation of
an organization and strengthen public confidence in an organization’s administrative

processes.

2.5. Client Complaint Management in Hospitals

Appropriate and timely use of health and health related information is essential element in the
process of transforming the health sector. The decisions and organizational behaviors of
service rendering facilities is also influenced by the amount of data they can gather and the
capacity to translate it to meaningful information, which in turn is used for decision making.
From an equivalently imperative viewpoint, public access for essential information on health

and the health system are also important in terms of improving quality of care.

Clients have a unique expertise in relation to their own health and their perspective on how
care is actually provided. Client complaints are, therefore, a unique source of information for
health care services on how and why adverse events occur and how to prevent them. As well as
reducing future harm to patients, better management of complaints should restore trust and
reduce the risk of litigation, through open communication and a commitment to learn from the

problem and prevent its recurrence [12].

Clients and their care takers are reluctant to complain about health care services because they

generally place a high level of trust in health care professionals and rely on them for their
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expertise. The fact that people are unwell makes them reluctant to express dissatisfaction or
even to ask for explanations. Fear of repercussions and simply not knowing how to go about

lodging a complaint have also been found to be significant deterrents [13].

One approach to overcoming these feelings is to treat complaints as part of a wider client
feedback strategy. This encourages clients to talk about whether their needs are being met, and

invites compliments as well as criticism.

2.6. Complaint Management Practices of the Ethiopian health sector

Federal Ministry of Health of Ethiopia initiated the good governance movement in EFY 2008 to
accelerate economic and democratic development and the citizen’s intense pursuit of change.
Despite the impressive changes in access to health services and improvement in health
outcome, the health sector still suffers from the existence of inequality, poor quality of health

service and a high burden of communicable and non-communicable disease [8].

Presently, even though there has been encouraging improvements in the coverage and
utilization of the health services, there is still an increasing trend of community dissatisfaction

with the health system.

According to FMOH, a lot remains to be done towards improving quality of care at each level of
the health system. The health system, over the last two decades, has been focused on
improving coverage of essential health services. It is high time to pay attention to the quality

and equity of health services at all levels of the system [7].

2.7. Hospital Complaint Management Systems’ Development Guidelines

In order to understand the concepts associated with Client Complaint Management (CCM)
system, it is imperative to examine and analyzed published documents from experts regarding

the field. The better practice guidelines on complaints management for health care services and
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the Ombudsman's Report are guideline reviewed and adapted to design and develop the

complaint management system for SPHMMC.

The Better Practice Guidelines on Complaints Management for Health Care Services are
voluntary Guidelines. However, they have been developed with the active involvement of
accreditation bodies, health care complaints commissioners, governments, medical defense
organizations, client groups and professional bodies and are likely to become what is expected
of health care services. The standards set for accreditation programs in the health care sector
include requirements for complaints management. The Standards for Aged Care Facilities,
which are used to determine suitability for accreditation, have the most detailed requirements

for complaints management [14].

The Guide sets out an eight-step process for creating and implementing Client Complaints
Management initiatives, from problem definition through to publication, review and continual

improvement. A number of tips and suggestions are provided, including the following:

Be flexible and adopt an incremental approach

Draw on existing institutional structures

Provide a range of options

Draw on the credibility and expertise of client organizations

Hire the right people to do the job

YV V. V VYV V V

Draw on existing standards, criteria and benchmarks, when available.

The Ombudsman's Report 2009-10,revised in January 2017, Survey of Complaint Handling
Practices in the Western Australian State and Local Government Sectors also provides further
information on complaint handling practices in public authorities [15].The requirements

adopted from this report are shown in Table 1.
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Client’s side Service provider’s side
» A user friendly complaint handling » A user friendly system for accepting
system feedback
» To be heard and understood » Clear delegations for staff to deal with
» An explanation complaints
» An apology » A system for recording complaints
» Action as soon as possible » Improve complaint responses

Table 1: Summary of requirements from guidelines

2.8. Related Works

Two related complaint management systems were reviewed for this project. They are OS-Ticket

and |-Sight Case Management. The details of the reviews are described in this section.

OS-Ticket Software

This is a web based Client Complaint Management system designed to solve issues opened by
the clients of a business using tickets associated with the issues. The system provides interfaces
for the client to submit an issue he encountered while getting a service and chooses a particular
category of issues. Then he/she provides his contact details to be notified of the status of the
ticket. The system is developed using popular technologies like PHP, MySQL and Apache server

and is released in a liberal open source license.

Although the system is designed to be applied to varied companies it serves to illustrate the
common features a complaint management system is supposed to offer. It provides end users
with features such as ticket opening mechanisms, emailing clients about the status of their

tickets.
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It provides back end features to manage users, manage tickets, assign tickets to agents, design
custom forms, adding new frequently asked questions and logging facilities. It also features

graphing facilities for statistics organized by department, help topic and agents.

I-Sight Case Management Software

I-Sight is software designed to improve efficiency and boost client satisfaction. I-Sight enables
quick and accurate response to client service requests submitted through any channel. I-Sight is
integrated web based case management software for managing client service inquiries and

complaints.

I-Sight HC provides the HIPAA complaint tracking tools for hospitals and other health care
providers need to quickly and securely collect, manage, share and report patient complaints
and other incidents. I-Sight HC employs patient complaint handling best practices that adapt to

your business process.
I-Sight Patient Complaints Tracking Software Advantages

Reduce risk associated with patient complaints

Improves employee productivity

>
>
» Enables collaboration across the enterprise
» Improves patient satisfaction

>

Enables a pro-active approach to complaint prevention
I-Sight Patient Complaints Software Features:

» Web-based design enables users to log complaints from anywhere within the enterprise
» Staff can quickly close complaints or escalate for further investigation

» Automated workflow to ensure the right people/ departments are aware of their tasks
» Complete audit trail of actions taken

» Supports anonymous submissions

>

Extensive reporting: by location, issue, patient, and more
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CHAPTER THREE: METHODOLOGY

3.1. Overview

The study was conducted in Addis Ababa, Gulele sub city, at Saint Paul’s Hospital Millennium
Medical College. It used qualitative case study and design science to develop the proposed
web-based system. The participants of the study included clients and employees of Saint Paul
Hospital. The sample size was 30, 25 for requirement collection interview plus 5 for system

evaluation study. Participants were selected using purposive sampling technique.

Object oriented methodology, with incremental and iterative designing cycles, was used as a
tool to design and develop the complaint management system. After development, the

proposed system was evaluated using a user acceptance test.

3.2. Study Period and Area

The project was conducted from November 2016 to January 2017 in Addis Ababa, Gulele sub
city, Saint Paul’s Hospital Millennium Medical College. Currently, SPHMMC has a catchment
population of 5 million, has 392 beds for inpatient care, and provides medical care for
thousands of clients every year [3]. The hospital was selected for this project based on the

previous knowledge of the candidate facility.

3.3. Source and Study Population

The source population was clients or their care takers, nurses, doctors and complaint officers at
SPHMMC. The population of the study was patients (clients), doctors, nurses and complaint
officers selected from their respective departments at the Hospital. 12 clients, 5 nurses, 6
doctors and 2 complaint officers were selected using purposive sampling technique to

participate on the preliminary survey.
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3.4. Sample Size Determination

Purposive sampling technique was used because the researcher was looking for small number
of participants from a large pool of potential respondents. The number of participants of the
requirement study was 25.Because, after25 of the chosen respondents were interviewed the
researcher reached at the saturation point of sampling by observing more data will not lead to
more information from the interview questions regarding system design and development. For
user acceptance testing of the system, 5 clients were selected to participate in the usability
testing session, as per the satisfaction of the required number of participants for the usability

testing method used by the project (see 3.10 for system testing details).

3.5. Inclusion and Exclusion Criteria

The inclusion criterion for the project was staffs who are currently working in the selected
hospital and the exclusion criterion was those who are not available in the time of data
collection. The client participants were selected the same way from multiple visits of the data

collection process.

3.6. Data Collection Tools

Interviews and document reviews were used as main technigues to capture the system

requirement.

3.6.1. Interview

The interview was conducted with 25 selected individuals from the selected departments. The
informants (participants) were patients (clients), nurses, doctors and complaint officers. In each
department, patients were identified, and informed consent was obtained prior to the

beginning of the study.
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The respondents were briefly introduced about the purpose and the nature of the study, what
the study focuses on and the benefits of the findings. Respondents were interviewed using
interview guide specifically designed for the study (see Annex E). Their responses were used as
an essential input for defining the requirements which is important for designing of the web

based Client complaint management system.

3.6.2. Document Review

Information was gathered from different governmental and non-governmental health
institutions in addition experts were consulted who works on the area of Client Complaint

management to develop the system.

Information was gathered from the Federal Ministry of Health and St Paul’s Hospital

Millennium Medical College.
The following documents were reviewed in order to develop the system

e Health sector Good governance 2008 EFY, Ethiopian Hospital Reform and Ethiopian
hospital alliance for quality initiative (EHAQ),2013(FMOH)

e SPHMMC, Citizen Charter

e The Better Practice Guidelines on Complaints Management for Health Care Services and

The Ombudsman's Report 2009-10, Survey of Complaint Handling Practices

3.7. System Development Methodology

System development methodology is a process followed in projects to conduct all the steps
necessary from requirement analysis to design and development. Object oriented methodology
with incremental and iterative designing cycles was be used, as the system development tool,
to design and develop the complaint management system [16]. The method is appropriate to

design the system since there are different objects interacting within the system. The objects in
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an object-oriented design are related to the solution to the problem that is being solved and
the complaint management has clients, health service providers, complaints and resolutions.

That is why the project used this method to design the proposed system.

In Incremental and iterative design, a system is grown via iterations and incrementally adding
new features. Incremental development is a staging and scheduling strategy in which various
parts of the system are developed at different times or rates and integrated as they are
completed. Iterative development is a rework scheduling strategy in which time is set aside to
revise and improve parts of the system [17]. Using incremental and iterative design allowed the

system development process to be flexible and open to corrections at any given stage.

3.8. System Analysis and Design

For the designing of the web based Client Complaint management system Object Oriented
software design methodology an iterative and incremental Object Oriented Analysis and Design

Cycles was used.

The object-oriented methodology uses a set of diagrams or models to represent various views
and functionality of a system and is commonly known as Unified Modeling Language or UML.
Unified Modeling Language (UML) is a standardized general-purpose modeling language in the
field of object-oriented software engineering. UML includes a set of graphic notation
techniques to create visual models of object-oriented software systems [18].This modeling
language is selected because it increase reusability and modification, it is easy and
understandable and it is fast system developing approach. The result of the system modeling

that helps to understand the system was done using system modeling tools listed below:-

Use case diagram: it is the simplest illustration of interactions of actors of the system showing
relationships of actors with uses cases of the system while describing the main actions

performed in the system.
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Class diagram: class diagram is an integral part of the unified modeling language. This diagram

shows the object classes in the system and the associations between these classes.

Activity diagrams: are graphical representations of activities and actions with support for

alternative, iteration and concurrency.

Sequence diagrams: are graphical representations of users’ interaction with the system to

complete a certain task.

Deployment diagram: this diagram shows the assignment of executable files on the computing

elements and the communication that involves between these entities.

3.8. System Development Tools

There are several choices that can be used to develop a web based system. Various tools were
used during development of the first version (prototype) of the complaint management system
for SPHMMLC. The tools used to construct the prototype were chosen due to the capacity for
flexibility, extendibility of the technologies. The rapid development technologies were selected

based on the developer’s familiarity with them. The tools are described briefly as follows:-

PHP v5.6.14

This is a widely used, free and efficient scripting language suited for web development and can
be embedded into HTML. The complaint management website is developed using this
language. PHP is a powerful server-side scripting tool for making dynamic and interactive web
pages. The tool is enabling the complaint collection and resolution tracking system responsive
and tailored to clients and officers. This makes notifications from the system usable and easy to

employ. The development of this prototype used version 5.6.14 PHP.

CakePHP v3.1.3
CakePHP is an open-source rapid web development framework that makes building simpler and

faster, while requiring less code to be written. It is among the most popular frameworks that
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follow the well-known model-view-controller (MVC)approach written in PHP. CakePHP also
offers a flexible database access layer and powerful scaffolding system [19]. This framework
allows the complaint system to have a prototype, validated as an idea fast with a room for solid
growth, after simple syntax, common sense design and code generation. The Version 3.1.3 of

CakePHP was used in the development of the prototype.

Xampp v3.2.2

Xampp is a free and open-source cross-platform (i.e. means it works equally on Linux, Mac and
Windows) web server solution stack package developed by apache friends. It consists mainly
Apache HTTP server, MariaDB database (previously SQL, replaced beginning with version
5.5.30), and interests for scripts written in PHP and Perl programming languages. The tool has
everything needed to set up a web server with a database and scripting language in an
extractable file. The complaint management prototype uses Xampp to design and implement its

SQL database. The development of this prototype used version 3.2.2 of the application.

Netbeans IDE, v8.0.2

Netbean is a software development platform written in Java. The Netbeans Platform allows
applications to be developed from a set of modular software components called modules. IDE
stands for integrated development environment. The Netbeans IDE is primarily intended for
development in Java, but also PHP, C/C++ and HTML5. The application is an open-source cross-
platform (i.e. means it works equally on Linux, Mac and Windows) development environment.
The complaint management prototype was programmed on this IDE to ease code compilation
and debugging, while supporting frameworks used. The development of this prototype used

version 8.0.2 of the IDE.

3.9. System Testing

After designing and developing the first version (prototype) of the SPHMMC complaint

management system, usability assessment test was carried out with clients and their care
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takers. The usability testing was conducted on the client complaint management system
involving 5 participants. The purpose of the testing was to understand whether the targeted
users can use the system well and to assess if they accept the system. The test also assessed
the effectiveness and usefulness of the system. During the process, Morea usability testing

software was used as a tool.

3.10. Ethical Consideration

Ethical clearance was provided from Addis Ababa University School of Public Health to conduct
this project and official letter was provided to St Paul’s Hospital Millennium medical college
from Addis Ababa University school of Information Science. Information sheet and consent
forms were delivered along each interview and all interviewees have been asked their
willingness to participate in requirement gathering; and informed verbal consent were also be
obtained from all study participants and from every interviewee after the objective of the study
informed. Besides, the convenience, confidentiality, privacy and comfort of the participants

were considered.

3.11. Dissemination of Results

The final result of the project will be submitted to AAU as partial fulfillment of M.Sc. in health
informatics. Later, the project will be presented to Ethiopian Ministry of Health and St. Paul

Hospital Millennium Medical College.
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CHAPTER FOUR: SYSTEM ANALYSIS AND DESIGN

4.1. System Analysis

Inductive approach was used to analyze data collected through interview because this
approach is comprehensive and suitable where little or nothing is known about the study
phenomenon. Inductive analysis is the most common approach to analyze qualitative data. The
analysis is done to identify the common issues (challenges and perceptions) that happen again
across the entire data collected using semi structured interview. Then the results in each

identified themes are presented in narrative form.

4.1.1. Overview of System Analysis

System analysis focuses on understanding the application domain. The domain includes
business processes and flows and objects, which has to be defined to design a useful and usable
system. It is studied through the use of analysis activities. Analysis activities used during this
project include interviews and document reviews. The data gathering process was held by the

researcher.

Interviews

The interviews were conducted with 25 selected individuals from the selected departments.

The informants (participants) were patients (clients), doctors, nurses and complaint officers.

Respondents were interviewed using interview guide specifically designed for the study. The
interview guide has several sections to collect different kinds of data required for this study.
Their responses were used as an essential input for defining the requirements which is

important for designing of the web based client complaint management system.
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Document Reviews

Information was also gathered from different governmental and non-governmental health
institutions, especially from the Federal Ministry of Health and St Paul’s Hospital Millennium
Medical College. The documents that were reviewed in order to develop the system are FMOH ,
Health sector Good governance,2008 EFY (MOH), FMOH, Ethiopian Hospital Reform (MOH),
SPHMMOC, citizen Charter and Ethiopian hospital alliance for quality initiative (EHAQ),2013
(MOH).

In addition experts were consulted who work in the area of Complaint management system.

Finally the information obtained was customized based on the user requirement.
Participants

The selection was based on convenience sampling technique at Saint Paul Hospital Millennium
medical College (SPHMMC) in Addis Ababa, Ethiopia. St Paul’s Hospital Millennium Medical
College is one of the four Federal Hospitals administered by the federal ministry of Health to
develop and test a complaint management system for the hospital. The response rate was 67.6
%, i.e. 37 individuals were approached and 25 were willing. The requirement collection for the
Complaint Management system was conducted using 25 people, from which 13 of the

participant were employees of the hospital and the rest of the participants were clients.

Participant Sex Total | Has basic
Computer skills
Male Female

Nurse 1 4 5 100%

Doctor 4 2 6 100%
Complaint officer 1 1 2 100%

Client 6 6 12 75%

Total 12 13 25 88%

Table 2: Participants of the requirement collection

23



4.1.2. The Existing System

The current system at SPHMMOC, found in Addis Ababa Ethiopia, as of the starting point of this
project, is mostly the traditional pen and paper way. Clients write the complaints on note
book/complaint form to the moment the Complaint officer receives the complaint. They go

back home without having any information on whether the complaint is solved or not.

In the current system clients complained about several issues. The current complaint
submission form is attached in the annex section (see Annex A). The issues clients, described in
the interviews, include health workers disrespecting clients and not providing care with dignity,
the toilets of some Health institutions were unclean and there was water shortage and
inconvenient space for waiting, physicians not appearing on time for work and caused
congestions, shortage of beds and long appointments and waits for services at health

institutions, disrupted services in pharmacy and laboratory units of the health institutions.

The existing system can be characterized as an ad-hoc process where complaints are passed to
the management using informal and manual mechanisms which are not suitable to resolutions
immediately. This kind of process is not likely to pin point of patient complaints areas in the
service provision process. Complaints are likely to get unnoticed by the management of the
institution and not get addressed in a timely manner. This causes frustration in patients and

patients’ parents who are already in distress.

To avoid such complaints some private Health institutions have implemented some kind of
complaint management systems. But the system is very much in its infancy to act as full

functional and gathering tool for a project of this magnitude.

This project proposes development of a web base complaint management system for the

SPHMMC Hospital based on the following results:-

» Clients’ willingness level to use the system

» Language requirement of the clients detects the system be built locally
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4.1.3. Business Process of the Existing System

The current formal business process for complaint management at SPHMMC Hospital is linear

and simple. Figure shows the business process.

Client r N\
o o o g )
ompain Report to
Management
L Y - \

Assign Resolution Select
Officer department

}

Resolved Complaint

Figure 1: Business process of the current system, DFD diagram

4.1.4. Gaps in the Existing System

In the current system, continuous quality improvement is not possible because there is no
structured way of collecting client satisfaction data and analyzing it. This causes a lot of wastage

in time and resources due to inefficient key business processes and loss of clients due to

unresponsive practices which ignore feedback from clients.
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The basic problems related to complaint management at SPHMMC are:

I. The resolution officers, at SPHMMC, said complaint collection books and keys to suggestion
boxes are also lost time to time. The books and boxes are also open to vandalism and theft. This
lack of fitting security and upkeep of the complaint record in the system make way for

disappointment and loss of information.

Il. Complaints gathered on paper can be easily lost, misplaced or destroyed. For example, two
whole books containing client complaints and suggestions were lost recently. This clearly

obstructs the complaint resolution process.

lll. Poor performance of the manual system leads to the missing or exploitative handling of the
complaint by the staff or any member of the management. This is a circumstance where there
is no way made for survey of the complaint management. There is no system or database set up
to screen transfer of complaint submitted on paper or as verbal representation to the

appropriate party.

IV. The current system has no formal way of tracking complaint resolution progress. It is
completely impossible for a client to know how and when the complaints are going to be

resolved.

V. The client does not have the necessary tools or mechanism to find out where treatment and
services are located. Hence they have to waste their valuable time before starting their
treatment; this is one of the reasons why complaints arise. The client might not even get the
treatment because he/she might have to look for the department providing the specific

treatment.

4.1.5. The Proposed System

The proposed system intends to address the issues discovered in the existing system.
Therefore, the proposed system was designed after analyzing recommendations from reviewed

guidelines (see Literature review for details) and the gaps in the existing system. The proposed
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system is described using functional and non-functional requirements and system models over

the next sections.

4.1.5.1. Functional Requirements

The following functional requirements of the system are identified by analyzing the existing

system and gaps discovered within it. Guidelines were also used to map requirements to

functional requirements. The functional requirements of the complaint management system

are: -

1.
2
3
4
5.
6
7
8
9

10.
11.

12.
13.

The system registers users of the system.

The system allows clients to submit a targeted complaint.

The system lets users to access FAQs.

The system allows users to check complaint resolution status.

The system shows pending complaints.

The system should be able to add assign resolver to complaint.

The system should enable resolution officers to Close/Resolve complaint.

The system should be able to show reports on resolutions, assignments, and topics.
The system should enable rating of employee and department performances.

The system should be able to add new resolution officer.

The system should be able to show targeted resolution progress reports to concerned
parties.

The system allows resolution officers to submit report on the resolution assignment.

The system should be able to manage user accounts.
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4.1.5.2 Nonfunctional Requirements

Nonfunctional requirements of the system are: -
Accessibility: -The system should be accessible 24/7 from any browser after implementation.

Exceptions and error handling: - Error handling will be performed with as much accuracy as
possible with the tools provided by the programming languages and the frameworks that we

will be using.

Language: - The complaint management system should use the local language Amharic to

increase usability of the system.

Performance: -The system should not be underpowered in order to serve multiple users
simultaneously. The system should respond any request from users within seconds, otherwise it

will frustrate to clients using via the World Wide Web.

Portability: - The system should be designed in such a way that the application can be accessed

by any browser on a device, mobile or PC alike.

Reliability: -The system should have consistency and provide correct and timely reports to both

clients and service providers.

Security: - The system should authenticate users before giving the user and administrative
access to any sensitive information and high emphasis should be given to resisting all types of
malicious attacks. To ensure the Client s’ data is as secure as possible; measures like hashing
passwords before saving them in the database, password protecting the database host

administration software and locking the database server with a password.

User friendliness: - The system should be user friendly. The user interface is one of our main
priorities. The interface has to be understandable not only by doctors and pharmacists but it

has to be understood by the Clients as well, regardless of their educational background.
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4.1.6. Contextual Modeling

Contextual modeling is a high level modeling technique that is used to define the boundaries of
the system and illustrate the operational context of the system. After contextual modeling, one
can differentiate what falls within the boundaries of the system and what is not included in the

scope of the system.

Client Complaint Management System
Complaint Complaint
category target

Complaint

Personnel

Conduct
——

Department

pr——

Department

Services
e ——"

Emp[oyee
e ————
Others/Genersl

—

Figure 2: Contextual model of the system

4.1.7. System Modeling

System models are ways to document the system being designed. System model is a blue print
of the system that describes the different views of the system using different UML modeling
tools. The UML tools used to model the complaint management system include use case

diagram, class diagram, activity diagrams and sequence diagrams.
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4.1.7.1. Use case Modeling

A use case model identifies different types of actors and their interactions with the system.
Actors might be a person, accompany or an organization, a computer program that interact
with the system (i.e. users). Stakeholders have to directly with the system to be considered as

actors, because not all stakeholders are actors.

Identified users of the complaint system are clients, resolution officers and system

administrators.

1. System Administrators: - System administrators are managers of the system, including

accounts and complaint assignments to resolvers.

2. Clients: - Clients use the system and have a complaint about one or multiple services

provided and employees that provided them. l.e. Patient or family of a patient

3. Resolution Officers: - Resolution officers are employees, i.e. service providers, of the hospital
including non-health professionals that view complaints and provide a solution for them. For

example, department heads, directors and fulltime resolution officers.

There are 11 use cases identified for the complaint management system. They are shown in

table 3 with their respective description.

Identifier | Name Description

uc-01 Register Allows new users to register on the system.

Uc-02 Login Allows the user to login to the system

uc-03 Submit Complaint Allows the user to submit a complaint to the system
uc-04 Access FAQ Allows the user to access FAQ page.
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UC-05 Add Complaint Target Allows the user to add a new complaint target

UC-06 Manage Complaint Topics | Allows the user to edit or delete complaint topics

uc-07 Assign Resolver Allows the administrator to assign a resolution
officer to a pending department complaint

UC-08 Manage User Allows the user to add/edit/delete user accounts

uUc-09 View resolution reports Allows the user to view reports on complaint
resolutions

uc-10 Resolve complaint Allows the user to submit reports on complaint
resolutions

UcC-11 Check resolution status Allows the user to check complaint status

Table 3: List of Use cases

A use case diagram, of the UML language, shows the relationships between users and the

different use cases identified. Each use case is a business scenario or event for which the

system must provide a defined response [20]. Figure 3shows the use case diagram of the

complaint system.
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Figure 3: Client Case diagram
4.1.7.2. Client case Descriptions
Use case descriptions are written explanations of the Use-case diagram. The descriptions

include the basic flow of the actions performed on the system paired with other probable

alternate flows based on user’s interaction with the system to accomplish a goal.
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Name Register

Identifier uc-01

Description Allows the user to register on the system
Actor Client

Pre-Condition The user must not be already registered.
Post-Condition The user account is created.

Basic Course of Action

1.

2.

The user clicks sign up button.

The system displays sign up form.

The user fills data and clicks save button.

The system checks if password and password confirm are the same and all data is filled.
The system displays acknowledgment.

The use case ends.

Alternative Course of Action [4] a: Password or confirm do not match

1.

The system informs the user “password and password confirm do not match”.

Alternative Course of Action [4] b: There is an empty field

1.

The system informs the user “please fill out this field”.

Table 4: Description of ‘register’ use case
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Name Login

Identifier UcC-02

Description Allows the user to login to the system
Actor Client/Officer/Administrator

Pre-Condition

The user must be already registered.

Post-Condition

The user is logged in.

Basic Course of Action

1. The user starts the system.

2. The system displays login page.

3. The user types username and password.

4. The system checks password and username.

5. System displays the appropriate home page.

6. The use case ends.

Alternative Course of Action [4]: Wrong password or username

1. The system informs the user “Incorrect username or password”.

Table 5: Description of “login” use case
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Name Submit Complaint

Identifier Uc-03

Description Allows the user to submit a complaint to the system
Actor Client

Pre-Condition The user must be already logged in to the system.
Post-Condition The client’s complaint is submitted.

Basic Course of Action
1. The user clicks submit complaint button from menu.
2. The system displays complaint submission form.
3. The user fills and submits complaint.
4. The system saves the complaint.

5. The use case ends.

Alternative Course of Action [4]: The complaint form includes wrong or empty entry.
1. The system informs the user about the error.

2. Gotostep 2.

Table 6: Description of “submit complaint” use case
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Name Access FAQ

Identifier uc-04

Description Allows the user to access FAQ page.
Actor Client

Pre-Condition The user must open the complaint page.
Post-Condition The user accesses FAQ page.

Basic Course of Action
1. The user clicks list FAQ button from menu.
2. The system displays FAQ page.
3. The user chooses a question from the FAQ list.
4. The system displays the answer for the selected question.

5. The use case ends.

Alternative Course of Action: None

Table 7: Description of “access FAQ” use case
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Name Add Complaint Targets

Identifier UC-05

Description Allows the user to add new complaint target.
Actor Administrator

Pre-Condition The user must be already logged in to the system.
Post-Condition The system stores the complaint target.

Basic Course of Action

1. The user clicks on add complaint target button from menu.
2. The system displays complaint target registration form.

3. The user fills data and clicks on save button.

4. The system saves the complaint target.

5. The use case ends.

Alternative Course of Action [3]: The user entered wrong or empty data
1. The system displays error message.

2. The use case ends.

Table 8: Description of 'Add complaint topic' use case
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Name Manage Complaint Topics

Identifier UC-06

Description Allows the user to edit or delete complaint topics

Actor Administrator

Pre-Condition The user must be logged in to the system.

Post-Condition The system performs action and displays acknowledgement.

Basic Course of Action
1. The user clicks/opens a complaint topic.
2. The system displays the details of the complaint topic.
3. The user chooses further action by clicking edit of delete.
4. The system performs action and displays acknowledgement message.

5. The use case ends.

Alternative Course of Action [4]: The user clicks add button
1. The system displays complaint topic registration form.
2. The user fills and submits data.
3. The system saves complain topic.

4. The use case ends.

Table 9: Description of “Manage Topics” use case
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Name

Assign Resolver

Identifier uc-07
Description Allows the user to manually assign a resolution officer to a complaint
Actor Administrator

Pre-Condition

The user must be already logged in and on unresolved complaint list

page.

Post-Condition

A resolution officer is assignhed to a complaint

Basic Course of Action

1. The user clicks assign resolver button next to the complaint.

2. The system displays appropriate resolution officer choices.

3. The user selects a resolution officer.

4. The system updates complaint data.

5. The use case ends.

Alternative Course of Action [4]:The complaint is assigned to a resolution officer already

1. The system displays officer change form.

2. The user fills and submits the form.

3. The system updates complaint details.

4. The use case ends.

Table 10: Description of “Assign Resolver” use case
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Name Manage Users

Identifier Uc-08

Description Allows the administrator to manage edit or delete user accounts.
Actor Administrator

Pre-Condition The user must be and administrator and must be already logged in.
Post-Condition The user account is updated

Basic Course of Action

The user clicks “list users” button from menu.

The system displays manage users form.

The user selects and the action edit.

The system displays edit user form.

The user fills and clicks save button.

The system saves the user and displays acknowledgment message.

The use case ends.

Alternative Course of Action [4]: The user clicks delete button

1.

2.

3.

4.

The system asks if the user is sure.
The user clicks ok. (If the user clicks cancel jump to step 4)
The system deletes the user data and displays action acknowledgment.

The use case ends.

Alternative Course of Action [5]: The user enters wrong or empty data.

1. The system displays error message

2. The system goes back to step 4.

Table 11: Description of “Manage Users” use case
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Name

View Resolution Reports

Identifier Uc-09
Description Allows the user to view reports on complaint resolutions
Actor Administrator/Officer

Pre-Condition

The user must be already logged in.

Post-Condition

The user views complaint resolution status.

Basic Course of Action

1. The user clicks on view reports button.

2. The system displays list of report types.

3. The user selects report type.

4. The system displays the report.

5. The use case ends.

Alternative Course of Action : None

Table 12: Description of “View Resolution Reports” use case
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Name Resolve Complaint

Identifier UC-10

Description Allows the user to submit reports on complaint resolutions
Actor Officer

Pre-Condition The user must be already logged in.

Post-Condition The user submits complaint resolution.

Basic Course of Action
1. The user clicks resolve complaint button.
2. The system displays resolution form.
3. The user fills and submits resolution form.
4. The system updates complaint data and displays acknowledgement message to the user.

5. The use case ends.

Alternative Course of Action [2]: There is no complaint assigned to the officer
1. The system informs the officer there are no complaints manually assigned to him/her.

2. The use case ends.

Table 13: Description of “Resolve Complaint” use case

42



Name Check Complaint Status

Identifier UcC-11

Description Allows the user to check complaint status
Actor Officer/Administrator/Client

Pre-Condition The user must be already logged in.
Post-Condition The user views complaint resolution status.

Basic Course of Action
1. The user clicks on check complaint status button from menu.
2. The system displays one or list complaints appropriate for the user to see.
3. The user clicks check complaint status button.
4. The system displays the status.

5. The use case ends.

Alternative Course of Action [3]: The user doesn’t have any complaints in progress
1. The system informs the user there are no complaints

2. The use case ends.

Table 14: Description of “Check Complaint Status” use case

4.1.7.3. Class Diagram

Classes are used to capture the vocabulary of a system.They represent software things,
hardware things, and even things that are purely conceptual. The classes for the complaint
management system were identified through iterative brainstorming with the users. Table 15

shows the complaint management system’s classes identified with their respective descriptions.
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No | Class name Description

1 Complaints A class to hold details about complaints.

2 Users A class to hold username, password and other user account
details.

3 Employees A class to contain employee information, including their
backgrounds.

4 Questions A class to hold questions from clients and frequently asked

guestions already answered by SPHMMC staff.

5 Answers A class to hold answer for questions.

6 Assignments A class to hold complaints’ assignment to employees, in
order to provide resolutions.

7 Resolutions A class to hold resolutions for complaints.

8 Departments A class to hold details about departments.

Table 15: Description of Classes

A class diagram of the Unified Modeling Language (UML) is a type of static structure diagram
that describes the structure of a system by showing the system's classes, their attributes, their
methods, and the relationships among them. The class diagram is the main building block of the
object-oriented modeling. It is used both for general conceptual modeling of the systematic of
the application. Class diagrams are used for data modeling [20]. The class diagram of the

system is shown in the figure 3.
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Figure 4: Class Diagram

4.1.7.4. Activity Diagrams

Activity diagram is another important diagram in UML used to describe dynamic aspects of the

system. An activity diagram visually presents a series of actions or flow of control in a system

similar to a flowchart or a data flow diagram [18].
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Figure 5: Activity Diagram for assigning a resolution officer
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End

Figure 6: Activity Diagram for Submitting a Complaint

4.1.7.5. Sequence Diagrams

A sequence diagram of the UML language is an interaction diagram that shows how objects
operate with one another and in what order. It shows object interactions arranged in time
sequence [18].Sequence diagrams for login and resolve complaint are shown in figures 6 and 7

respectively.
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Figure 7: Sequence Diagram for submitting a complaint on the system
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Figure 8: Sequence Diagram for entering a complaint’s resolution response
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4.2. System Design

System design is the process of defining the architecture, components, modules, interfaces, and
data for a system to satisfy specified requirements. Systems design focuses on the solution
domain and could be seen as the application of “systems theory” to product development [21].
The following subjects are discussed in this chapter: System design goals with respective

criteria, system architecture, sub-system decomposition and Hardware and Software mapping.

4.2.1. Design Goals

Design goals describe the qualities of the system that developers should optimize. Such goals
are derived from the non-functional requirements of the system. The design goals can be
generally grouped into five categories. These are; performance criteria, dependability criteria,

cost criteria, maintenance criteria, and End user criteria.

Performance: Performance in this instance comprises speed and capacity. The complaint
submission website should serve multiple users simultaneously, upon request and responses
should be displayed within 10 seconds. The Complaint Management System should also be able
to handle maximum number of incoming lines, because underpowered websites frustrate
clients. The tradeoff between speed and capability should always choose capability. The system

should serve as many people as possible.

Dependability: The system should be able to handle invalid/wrong user inputs from the various
inputs. The interface should reappear and should not loose correct portion of the data inserted.
This system should also be trustworthy and reliable towards any personal data the user may
give. Furthermore, the World Wide Web is highly susceptible to malicious attacks. So, the users
of the complaint management system, especially administrators and resolution providing
employees of the hospital, should login to the system using username and passwords before

accessing sensitive data. Their passwords should also be hashed prior to database storing.
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Cost: The implementation of the system should keep the cost to a possible minimum. The
system should also be built with future changes in mind to make the changes less costly as

possible. The balance between development cost and maintenance cost should be balanced.

Maintenance: The system should be easily expandable to add new functionalities and easily
modifiable to make changes to the existing ones’ in the future. Procedure and classes found in

the complaint management system should be optimized.

End user: - This system should be accessible from any browser, Mobile phones & Personal

Computers alike. The system should also be easy to use.

4.2.2. System Architecture

The Complaint Management system has Client/Server architecture, meaning servers provide

services to instances of other subsystems, called clients or callers in this case.

The system is designed using three-tier subsystems organization, which divides the system into

three layers (see Figure 8). The layers are: -
Interface layer: including all boundary objects that deal with the user.
Application logic layer: including control and entity objects.

Storage layer: including storage, retrieval, and query of persistent data objects.
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Figure 9: System Architecture of the Complaint Management System

4.2.3. Sub System Decomposition

Subsystem decompositions help the system be less complex and more manageable to
implement. The subsystems can be considered as packages holding related classes/objects
together. The complaint management system was decomposed based on the user groups of the
sub systems. The first group includes service providers who are responsible for resolutions and
the second includes clients and care takers submit complaints. The subsystems are user
management subsystem, report generation subsystem, complaint submission subsystem and

resolution subsystem.
User management subsystem

This subsystem is used to register new user accounts and mange, edit, view and delete,
according to appropriate desire. Authentication, profile and home page personalization are also

handled by this subsystem.
Report generation subsystem

This subsystem is used to generate complaint resolution statistics and total count of complaints

of departments and employees.

51



Complaint submission subsystem

This subsystem is a complaint collection website that allows complaint submission and the

tracking of resolution progress by clients.
Resolution subsystem

This subsystem is used to assign complaints to resolution officers both automatically and
manually. The subsystem also enables officers to provide/enter resolution details for

complaints.

Figure 10 shows the subsystemdecomposition of theComplaint ManagementSystem.

cmp Component Model /

SPHMMC Complaint Management System

Complaint Management System
Administrative Complaint Resolution
User Management Subsystem Report Generation Subsystem Complaint Submission Resolution Subsystem
Subsystem

Figure 10: Subsystem Decomposition of the Complaint Management System

4.2.4. Deployment Modeling
One of the major tasks in system design deals with hardware/software mapping, which also

known as deployment modeling. It is determining components that would be a part of the

system, both hardware and software.
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The Complaint Management System has a central server and clients networked with an access
to the central server through the web application. The website is connected to the complaint
management application and the management system stores and retrieves data to and from
the database storage. To make system work as planned one needs to follow hardware and

software deployment components that are shown in Figure 11.

deployment Deployment Model /

Server
Client
«device» . .
Submition Website
Web server
«device»
Mobile Browser
«device» Complaint Management
Application server Application
«device»
Computer Browser
«device»
Database server SQL Database

Figure 11: Hardware/Software Mapping for the Complaint Management System
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CHAPTER FIVE: SYSTEM IMPLEMENTATION AND TESTING

This chapter includes details of system development and system evaluation used during this

project.

5.1. Implementation

The implementation of this software includes several tools and steps. This section describes the
technology choices and the development tools used to develop the prototype and why they
were picked to do the job. The holistic view of implementation presented to the reader includes

the process of the development and sample interfaces.

5.1.1. Web Technology for Complaint management

The World Wide Web is a very large distributed digital information space; it has grown to
encompass diverse information resources [22]. The World Wide Web is a techno-social system
to interact humans based on technological networks. The WWW enhances human cognition,
communication, and co-operation. The reason for the Web’s success is largely due to its
simplicity for use of communication and information retrieval [23]. Web-based technology
platforms allow integrated delivery of desired services to users with the right time and
privileges.

Web based technology influence the community by improving literacy and the information
displayed is going to be tailored for the targeted service users and the situation. According to
World Wide Web foundation, some of the benefits of web-based application are: It can be
accessed from the personal computer or mobile phone; people become familiar using the Web
to get the news, weather forecasts, medical information, complaints, social media and the like

[23].
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5.1.2. Programming

The programming process of the complaint management system took an advantage of the
CakePHP frame work. After building the database on Xampp server, the crud functions of the
system were generated using the CakePHP command prompt tool. After the PHP code was
generated it was edited accordingly by the developer, using Netbeans IDE, in to the final
proposed system. The menus and the default layout were adopted from free online template
by the developer. The sample final PHP code that resulted looks like the example on Annex I.
The Ambharic translation was later done using internationalization and localization features of

the framework and the software Poedit (See Annex J).

5.1.3. Graphical User Interfaces

The Complaint Management Prototype is designed using interfaces qualities shown in this
section. Some sample interfaces are choosen to show the concept of layout used by the

software and Figure 12 shows interfaces of the system.
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Figure 12: interface components of the system
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Figure 14: Interface, Search enabled users’ list/English

) CakePHP: the rapid developrms X ‘ Ambharic Keyboard Online - Geez 21 X | @ NewTab x | + = &=
&« c @ @ localhost/paul/users/login 120% e @ | | Q Search N O =
PR VN A AN LTS ¢ b anOO0.f (O

AT7CH English

ANMhPG CAm oL ov QPP T CULATC FALT PO

R P hm.Poy aop P AT I
ALN PHm Pl ao) P

- POLATCE FAT LNTAY-
LNMEE FA

&)

Figure 15: Interface, login page/Amharic

5.2. System Testing

This section includes details about the system testing. The methodology used, the participants
included, the training given, the procedures used, the roles and tasks involved and the results

of the usability study including the conclusions reached by them are presented below.

5.2.1. Overview

User experience testing is getting more and more popular and it is considered to be the best
way to understand how real users experience an application. A well-designed usability test

measures actual performance of a product on mission-critical tasks.

There are several usability testing methods including Card sorting, Paper prototyping, Focus
groups, Usability lab testing and AB testing. The Complaint Management system is evaluated

using usability lab testing method.
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During the evaluation of the system, user-centered questions about the system were forwarded

to the participants.

5.2.2. Usability Testing Methodology

In usability testing choosing the right method is an important step. The method used to test the
Complaint Management system is usability lab testing method. This choice is made as a result
of shared requirements between the Complaint Management system’s values and the testing

method characteristics. The criteria are: -

» The Complaint Management system has pre-defined scenarios to test.

» Observers need to be apart from the users/callers of the system to determine the real
usability challenges and lessons of the prototype.

» The test is meant to discover functional issues followed by discussions to summarize the

results.

5.2.3. Usability Test Procedure and Environment

The Complaint Management System usability test was done after the fulfillment of the basic
requirements like laptop, Morae software, webcam, and network connection. The testers used
the software based on task instructions, while there was an observer to discern the overall
activities done by each participant. The study was conducted in a quiet room optimized to be

used as a laboratory for the user acceptance test.
The test followed the following procedures shown below:
1- Developed test plan for Complaint Management System’s usability and testing.

2- Arrange media (environment) to test the system.

3- Find and select participants for system evaluation.

o
]

Prepared test materials which were related to software tested.

T

Explanations were given for the participant.
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6- Conducted test sessions
7- Data and observations were analysed.

8- Report compiled and recommendation was given.

Performance Measures

We have used the following performance measures which are listed as follows with respect to
each task

» Time to complete each task and completion status (success/failure)

» Number of mouse Clicks

» Usefulness

> Ease of use

5.2.3. Usability Test Participants

During the evaluation of the Complaint Management system 5, people chosen to carry out the
test. The people were chosen using purposive sampling technique. The details gathered about

system test participants are presented in table16.

No | Sex Age Profession | Basic Computer Skill
1 F 29 Nurse Yes
2 F 31 IT Yes
3 M 18 Student Yes
4 M 37 Trader No
5 M 45 Doctor Yes

Table 16: Usability test participants
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5.2.4. Usability Test Training

The participants of the system evaluation were trained for 15 to 20 minutes prior to the test.
The training included introduction to the goal of the test, the description of the system.

5.2.5. Usability Test Roles

The roles of the people involved in the usability test are described in table 17.

Role Task

Tester Attempt to complete a set of representative task scenarios as
efficient and in a timely manner as possible. After the completion
of the tasks, provide guided honest opinions regarding the

usability and acceptability of the Complaint Management system.

Organizer Give a brief orientation about the system prior to the usability

testing for about 15-20 minutes.

Explain the purpose of the usability test and the system to

participants.
Respond to participant's requests for assistance when needed.

Record the usability test, identifying problems, concerns and

errors.

Table 17: Usability Test Roles

5.2.6. Usability Test Tasks

Five tasks were chosen or testing the Complaint Management system the details are presented

in table 18.
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Task Name

Task Description

Test Requirement

Test Instruction

Task 1:
Enter a

complaint

This
user/client to

the
his/her

feature allows

register
complaint on the system
Task performance Five times.
Task Type

can be

Frequent, mistakes

reversed.
Measurement attributes:
Recovery from wrong inputs

Time to complete the task

This

requires:

test

Browser
PC
Login

Register your complaint
on the system

Tip: Login first

Task 2:
Login

This feature allows the user to

loginto the system

Task performance Five times.
Task Type

can’t be

Frequent, mistakes

reversed.
Measurement attributes:
Recovery from wrong inputs

Time to complete the task

Login to the system

Tip: Use user name and
password provided by
the organizer

Task3:
Register

new user

This feature allows the user to

add a new user to the system
Task performance Five times.
Task Type

can be

Frequent, mistakes

reversed.

Login

Administrator

Register a user

Tip: Use an

Administrator user

name and password
provided by the
organizer
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Measurement attributes:
Recovery from wrong inputs

Time to complete the task

Task 4: | This feature allows the user to | Login Assign an officer to
Assign a | assign a resolution officer to a | Administrator resolve a complaint.
resolution complaint submitted on the . .
ff Tip: The complaint must
officer system
y be under the same
Task performance Five times. department with the
officer
Task Type
Tip: Usean
Frequent, mistakes can be P
Administrator user
reversed.
name and password
Measurement attributes: provided by the
Recovery from wrong inputs organizer.
Time to complete the task
Task 5: View | This feature allows the user to | Login View unresolved
Pending view unresolved complaints, on | Resolution Officer complaints
Complaints | the system, assigned to the user . .
Tip: Use a Resolution
Task performance Five times. Officer user name and
assword provided b
Task Type P P y
the organizer
Frequent, mistakes can be
reversed.
Measurement attributes:
Recovery from wrong inputs
Time to complete the task
Task 6: | This feature allows the user to | Login Register a solution for a
Resolve  a | register his/her resolution details | Resolution Officer complaint
complaint for assigned complaint on the

system

Tip: Use a Resolution

Officer user name and
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Task performance Five times.
Task Type

Frequent, mistakes can be

reversed.
Measurement attributes:
Recovery from wrong inputs

Time to complete the task

password provided by

the organizer

Task 7: Add | This feature allows the user to | Login Add FAQ with relevant
FAQ add new question to the FAQ list. | Administrator information in need
Task performance Five times. Tip: Use an
Administrator user
Task Type
name and password
Frequent, mistakes can be provided by the
reversed. Organizer
Measurement attributes:
Recovery from wrong inputs
Time to complete the task
Task 8: Add | This feature allows the user add Register a department
department | new department on the system. )
Tip: Use an
Task performance Five times. Administrator user
name and password
Task Type
provided by the
Frequent, mistakes can be organizer
reversed.
Measurement attributes:
Recovery from wrong inputs
Time to complete the task
Task 9: Edit | This feature allows the user edit | Login

63




user details | account details of a registered | Administrator

user on the system
Task performance Five times.
Task Type

Frequent, mistakes can be

reversed.
Measurement attributes:
Recovery from wrong inputs

Time to complete the task

Task 10: | This feature allows the user to Access FAQ page
Access FAQ |view FAQs with respective

information
Task performance Five times.
Task Type

Frequent, mistakes can be

reversed.
Measurement attributes:
Recovery from wrong inputs

Time to complete the task

Table 18: Usability test tasks with details

5.2.7. Test Results and Conclusion

The participants of the usability testing were presented with number of prepared questions to
evaluate the system after using the prototype. The evaluation discussion included 13 questions,

10 close ended and 3 open ended. The close ended questions used five scales Likert style and
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were prepared in English to be translated in to Amharic on the scene. The results were

recorded by the organizer. The results of the evaluation are presented in table 19.

No | Questions

)
& n
% 2
(2] —
[= I B T <
= 3 = | | 2
oo e © T [T
[ o oT1] - o [
S22 ® |5 |m SD
h | B z < ) €an
1 | would use this system to 0 0 2 3 0 3.6 0.45
submit my complaints
2 | found the system unnecessarily | 2 3 0 0 0 1.6 0.45
complex
3 | thought that the system was | O 1 0 4 0 3.6 0.73
easy to use
4 | think that | would need the | 4 1 0 0 0 1.2 0.37
support of a technical person to
be able to use the system
5 | found the various functions in | O 1 2 2 0 3.2 0.68
this system very well integrated.
6 | thought there was too much | O 4 1 0 0 2.2 0.37
inconsistency in this system.
7 | found the system very|O 1 4 0 0 2.8 0.37
cumbersome to use.
8 | felt very confident using the | O 0 0 5 0 4 0
system.
9 | needed to learn a lot of things | 2 3 0 0 0 1.6 0.45
before | could get going with this
system.
10 || could recover easily when | |0 0 3 2 0 3.6 0.45
made mistakes while using
Average 3.42 0.43

Table 19: Usability questionnaire result
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The results of the evaluation are presented in the form of a table and a graph and they were
analyzed using descriptive statistical analysis tools. The mean tells the average degree of
agreement between respondents and the standard deviation shows the deviance of
respondents’ evaluation from the averages result. The usability testing questionnaire is
attached in the annex section (see Annex C).Figure 17 shows time take by the participants to

complete the tasks.

Figure 16: Time taken by each participant to perform tasks

Table 20 shows success rate of the user acceptance test.

No Success Score Marker Details
1 Completed easy 0 Fatal Error 0 | Fatal Error: Sever stops working for any
- given reason.
2 Completed 1 Medium Error |1
difficulties Medium Error: The system stops responding
- - to correct input or demands restart.
3 Failed to Complete 2 Minor Error 2

Minor Error: System becomes unresponsive
to correct input.

Table 20: Success score of the usability test
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The average number of mouse clicks shows the tasks which were most confusing or difficult to

perform. For example, submitting a complaint should not take more than 5 clicks, but it is

observed that an average of 9 mouse clicks was done in order to perform this task. Table 21

shows average of mouse clicks it took by each participant to complete tasks.

Participant | Participantl | Participant2 | Participant3 | Participant4 | Participant5 | Expected
Mouse 7.91 7.23 5.71 6.89 16.5 6.5
clicks

Table 21: Average number of mouse clicks by each participant

Overall, The SPHMCC Complaint Management System’s evaluation results have shown that the

system is easy to navigate and is easy to use, accessible and useful. Not only it had been shown

that the Complaint Management System disseminates information for most of the target users

using understandable presentation with pertinent interface and familiar language, but also, its

features were client inclusive report resources for the first time.
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CHAPTER SIX: CONCLUSINON AND FUTURE WORKS

6.1. Conclusion

Client complaint management System is a web based application which accepts Client
complaints on Hospital Services. The primary goal of client complaint management system is to
implement effective complaint handling and values feedback through complaints and to create

Complaint system about how and where to complain is well publicized to clients and staff.

This project represents an electronic version of client complaint management system which
provides complaint information gathered from clients to targeted employees and departments
in a timely manner, addressed promptly and according to order of urgency, and the
complainant is kept informed throughout the process. The system is also provides options to
make complaint resolution status and progress accessible through the web page designed to

answer complaints.

There are opportunities for internal and external review and/or appeal about the organization’s

response to the complaint, and complainant system was informed about these avenues.

This complaint system is kept confidential for personal information related to complaint,
accountabilities for complaint handling are clearly established, and complaints and responses to
them are monitored and reported to management and other Departments. It is also used a

data source of client Complaints for the improvement hospital services.

In order to develop the prototype system, information is acquired through interviews with
hospital clients and staffs. Relevant documents were reviewed and consultation from experts in

the field was received.

Unified modeling language method was used to analyze the collected requirements and to
create the design of the system. The system is developed using CakePHP open source frame
work system. Testing and evaluation of the prototype system was done to describe to what
extent the system is usable, then the users were asked to evaluate the usability of the system
through user satisfaction survey. The result of the test shows almost all respondents are

contented with the system.
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Generally, this Client complaint Management System will serve as a basic source of complaint
handling system. Hence, the prototype system achieves a good performance and meets the
objectives of the project. Above all, the system operates in Amharic language, which increased
accessibility and usability in general and the site has a responsive feature to be used in different

platforms like desktop, laptop, tablet, and can be accessible in all areas.

Therefore, the Complaint Management system is useful & applicable to the hospital community
and will help establish a good governance base line that could also be used for future

developments in the area.

6.2. Future Works

This project, i.e. the Complaint management System, work has several limitations. The
application was developed to send notification to only the recipient account and not his/her
mobile phone and it does not provide the means of live communication between the complaint
submitter and the responder. The system is designed and developed to be a stand-alone
system. Therefore, it can’t work with other web application in a fully integrated manner at this

stage of its development life cycle.

The following recommendations are provided for organizations and future related area

researchers and extenders of the project.

Recommendations for organizations
» SPHMMC should implement the system after paying web hosting fees, since the system
was found to be usable and useful by the system evaluation.
» The FMOH should develop a generic version of the complaint management system for

all hospitals to use with regard to different language and accessibility constraints.
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Recommendations for future researchers and software developers

>

>

The system should be implemented using other local languages to make it more
accessible for Ethiopian citizens.

Developers and researchers should continue to upgrade this system in to a more
intelligent complaint management system including suggestions for potential remedies
for repetitive complaints.

Developers should fix errors discovered during the system evaluation to improve the

quality and usability of the system.
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ANNEX A: SPHMMC current complaint collection form
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ANNEX B: SPHMMC complaint collection book
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ANNEX C: SPHMMC suggestion box
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ANNEX D: SPHMMC services’ provided statistics
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ANNEX F: Interview Guide for requirement collection

DEMOGRAPHIC

1. Circle your age range from the given choice

A) 18-25 years B) 26-33 years C) 34-41 years
D) 42-49 years E) 50 and above years

2. What are you doing at SPHMMC?
[ ] I'work here

[ ] ’'m aclient here

3. If you work at SPHMMC, what is your work status?

|:| Nurse
[ ] Doctor

|:| Complaint officer

[ other, please specify

ACCESSIBILITY (For clients only)

4. Do you have basic computer skills?

|:| Yes |:| No
5.1f your answer for question number four is yes, can you and are you willing to use the Internet

to submit a complaint electronically?

|:| Yes |:| No

6. If your answer for question numbers five is no, please specify the reason?
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7. Have you submitted a complaint to SPHMMC before?

|:| Yes |:| No

8. Do you know how to track the resolution progress on your complaints to the hospital?

[ ]Yes [ ] No

9. If your answer to question number 8 is yes, how?

COMPLAINT COLLECTION (For clients and hospital personnel)

10. Do you know how complaints are submitted to the hospital?
[ ] Yes.How?

[ ] No

11. How long does it take to solve a complaint at this hospital?

12. Do you have any remarks?

COMPLAINT RESOLUTION (Only for complaint officers)

14. What are complaints solving processes in this hospital?

15. How many complaint management related reports do you prepare?

16. List complaint management related reports you prepare?
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17. How do you prepare complaint reports?

18. Do you have any remarks?
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ANNEX G: Usability test questionnaire (adopted from Morae)

Demographic
1. Please circle your age group
a.18-25years b.26-33years  d.34-41years e.42-49 years f. Above 50 years

2. What is your sex?

[ ] Male
[ ] Female
3.Do you have basic computer skills?
|:| Yes
[ ] No

Usability (Please mark your answer with an “X”)

1= strongly agree, 2=Agree, 3=Neutral, 4=Disagree, 5=Strongly Disagree

.  would use this system to submit my complaints.1__ 2 3 4 §5

. I thought that the system was easytouse.1__ 2 3 4 5

4
5. I found the system unnecessarilycomplex.1__ 2 3 4 5
6
7

8. | found the various functions in this system very well integrated. 1 2 3 4 5

Yo

. I thought there was too much inconsistency in thissystem.1__ 2 3 4 5

10. | found the system very cumbersometouse.1 2 3 4 5§

11. | felt very confident using the system.1__ 2 3 4 5

14. What was the biggest challenge you faced when using the system?
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15. What did you like most about the system?

16. Do you have any other comment/s about the system?
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ANNEX H: Consent form

All information about you is protected by law and your identity, contact information, or any
information about you will not be given to any outside parties.

By answering the interview questions, you will be helping the development of a Complaint
Management system, which aims to improve complaint management of SPHMMC via the

World Wide Web.

Participant’s name (optional)

| know the interview will take less than 30 minutes. | decided to participate in this project
knowing | will also be asked to complete a survey.
The participation was completely voluntary. | know | may skip any question | do not want to

answer and | will not be affected in any way if | chose not to participate.
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ANNEX I: Sample from the complaint management prototype’s code

<?php

namespace App\Controller;

use Cake\Controller\Controller;

use Cake\Event\Event;

/**
* Application Controller

*

* Add your application-wide methods in the class below, your controllers will inherit them.

*

* @link http://book.cakephp.org/3.0/en/controllers.htmliithe-app-controller
*/

classAppController extends Controller {

// var Shelpers = ['Auth'];
/**
* Initialization hook method.

*

* Use this method to add common initialization code like loading components.

*

* e.g. ‘Sthis->loadComponent('Security');’

*

* @return void
*/

public function initialize() {
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parent::initialize();

Sthis->loadComponent('RequestHandler');
Sthis->loadComponent('Flash');

// Sthis->loadComponent('Flash');
Sthis->loadComponent('Auth’, [

// 'authenticate' => [
// 'Form' => [

// 'finder' => 'auth’
// ]

// 1

'loginRedirect' => [
'controller' => 'users’,
'action' => 'home’,
'"_full' => true

1,

'logoutRedirect' => [
'controller' => 'users’,
‘action’ => 'login’,
'home’,

" full' => true
]
1);
if(Sthis->Auth->user())
{
Sthis->{'active_user'}= Sthis->Auth->user();

Sthis->set('active_user',Sthis->Auth->user());
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/**

* Before render callback.

*

* @param \Cake\Event\Event Sevent ThebeforeRender event.

* @return void

*/
public function beforeRender(Event $event) {
if ('array_key_exists('_serialize', $this->viewVars) &&
in_array(Sthis->response->type(), ['application/json’, 'application/xml'])

)

Sthis->set('_serialize', true);

}
/**
* CakePHP(tm) : Rapid Development Framework (http://cakephp.org)
* Copyright (c) Cake Software Foundation, Inc. (http://cakefoundation.org)
*
* Licensed under The MIT License
* For full copyright and license information, please see the LICENSE.txt
* Redistributions of files must retain the above copyright notice.
*
* @copyright Copyright (c) Cake Software Foundation, Inc. (http://cakefoundation.org)
* @link  http://cakephp.org CakePHP(tm) Project
* @since 0.2.9
* @license http://www.opensource.org/licenses/mit-license.php MIT License
*/
}
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ANNEX J: Amharic Translation

& - defaultpo
File Edit View Catalog Go Help

Open Save | [v{ Validate (% Statistics ¥p Pre-translate

Source text — English Translation — Amharic
St. Paul's Hospital Millennium Medical College (SPHM... P@&h &d-feh TLALPID TLENA DAE NOE+ S4med. N 2000 ©....
About SPHMMC NA /& 0-Aeh IFAT A
About SPHMMC Complaint Management Systemn PaEAefl LFAT a4 AN-HPPHS S ORANANLE AL+
About Us oY 8%
Actions MNCF
Add A Frequently Asked Cuestion KEN N-HLIIT, POYMPE TPE
Add Answer M0AR FReIRC
Add Assignment K& N OoOoy§
Add Complaint K& RNHEPT B,
Add Complaints Department REN AMHFRT
Add Complaints Service RER K1&OMT BdtPT
Add Complaints User REN KOHPPT
Add Departments Rating PE 00N Fgogay
Add Departments User REN +Mddy,
Add Feedback for Departments AN+t Bd
Add Feedback for Personnel FAANE AP PT P
Add Feedback on Services ETéCT=F0 AP b
Add General Feedback MBALS B dPF
Add Mew Department k& f B rCHmmYE

Add New FAQ REN MHHRITT, POYMPE TPE IR0
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