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Abstract

This report presents a model for children vaccination reminder using short message service (SMS) to remind
parents of the vaccination schedule. Vaccination is required to keep the children healthy and away from
infections. In this report the main objective is to develop a children vaccination reminder model that operates
via SMS. The general design methodology is the design used in this study and is represented using Unify
model language (UML). The system is evaluated using questionnaires which were answered by parents. A
percentage of 54.8 percent and 45.2 percent answered useful and very useful respectively of the proposed
model. As a conclusion it is found that users do agree on the benefit of having reminder for their children

vaccination appointment.



ACKNOWLEDGMENTS

Praise to Allah for his guidance and blessing for giving me the strength and perseverance to complete
this project. | would like to thank my supervisor: Dr. Yuhanis binti Yusof for her guidance and constant
motivation that has enabled me to complete my project work. | would foremost like to thank my parents, for
providing me with the opportunity to pursue my goals and for their love and affection, which has helped me
through the most trying times. Equal gratitude goes out to my wife, siblings, family and friends, especially
my friend Haider Abd Alamear. |1 would like to thank my uncle Dr. Hassan Abbas Hassan for his continued

support for me to accomplish this work.

ASAM HAMED ABBAS ALMOHAMED



TABLE OF CONTENTS

PERMISSION TO USE ...ttt sttt bbbk bbb b stk h bbbk e b st e bk e et bbb eb e et bne |
AADSEFACT. ...ttt bbb b st h e E R R R E £ RR A€ 1R R R R R R R ARt R R bbb bbb nn e e I
ACKNOWLEDGMENTS... .otttk stttk eb e s4 e bbb st et e b eb e 12 a8 b es b st e bbbt e b et s bt et e ebenbener s i
TABLE OF CONTENTS ...ttt sttt st bbb bbb st bbb £t se e bbb b bbb bt et e et st e b b st b v
LIST OF FIGURE ...ttt bbbkt b e e stk b bbb 12 e bbb s b bbb st be b bt eb e st e b b e s b eb e s b b VII
CHAPTER ONE ...ttt st bbb st bbb 14 £t 0128 b b £ et Ee b bt E e 1t e b e st eb e ee e s b b et se et s be b et e seenens 1
INTRODUGCTION ...ttt sttt sttt et b st b bt bbb st e st bbbt s4 e S £ a8 ekt S b bbb e 10 et AE e b eb e s be s bt e st e st e b b eb e eb e st e bt et s 1
1.1 INTRODUCGTION ..ottt sttt sttt sttt bbb stk st bbb b ekt et e se e s e b es b eb e s b s b b e e bt st e b b eb e et e s be st b ese e e s bt e 1
1.2 PROBLEM STATEMENT ...ttt s bbbk st e b e bbbt bbb st b bbbt b e bn bt st nn e 2
1.3 RESEARCH QUESTIONS ...ttt e bbb bbb e bbb bbb st b bbb s b e e st e st 3
1.4 RESEARCH OBIECTIVES ... ..ottt bbb bbb bbb bbb bbb bbbt b 3
L5 RESEARCH SCOPE...... oottt et stk b et bbb st b bbb e b st bbb e et s bbb ebe et 4
1.6 RESEARCH SIGNIFICANCE........oot ittt sttt st st b bbbttt b b bt et s b e bbb e st 4
1.7 SUMMARY ..ottt st bbb st b b2 st 4 b b e b e £ b £k e s bbb £ e b 1e oAb e R b eE e S b SRR e eE et he R Rt R Ee bR n e et 4
CHAPTER TWO ...ttt bbbk b bbb 1444 £k e 0126k b ek Ee bRt 481t b Rt ek e se e b bt b ne et s b et et e srenens 5
LITERATURE REVIEW ...ttt sttt bt st b st bbb st b bbb b 1t bbb bbbt be e 5
2.1 GLOBAL SYSTEM FOR MOBILE COMMUNICATION (GSM)....cciitiiiiriiiinisiii st sessssesessns 5
2.2 GSM SYSTEM ARCHITECTURE ..ottt et sttt s h sttt s b et st bbb e b 6
2.3 THE SIM CONCEPT ..ottt sttt sttt b etk se b bbbt 1tk eb e bbbt s e st bbb e eb e s bt erb e st e s b eneebeneenbas 8
2.4 MOBILE SUBSCRIBER ISDN NUMBER ......coiiiiiii ittt s s sttt st st st ene et 9
2.5 SIMS SERVICE ...ttt bbb bbbt s e et b b b 16 e b ke st st e bbbt eb e st e b b eb e et s bbbt e b st e e b e nn b 10
2.6 REMINDER SYSTEM ...ttt sttt st bbb 4 bbb bbb st b e e b e s bbbt et e st b b ebenbe s 12

2.6.1 Web Based Support for Pregnant IMOTNE............ou it 12



2.6.2 Fall Detecting and Alarming Based on Mobile PRONE ... e 13

2.6.3 Temperature CONTIOL VI SIMIS.......c.ou ot ee bbb bbbt eb e et 14
2.6.4 Real time mailbox alert system via SMS OF @Ml ... s 14
2.6.5 Heartbeat Monitoring Al VIa SMS ...t st 15
CHAPTER THREE ... ..ottt st ettt b st b et eb e stk e st st bbb stk b et et s bbbt et st e nbenn et 16
RESEARCH METHODOLOGY ..ottt sttt ettt st st st b bbb bt s et s et st st b e bt e et s b s et st e s 16
3.1 AWARENESS OF PROBLEM ...ttt sttt st bbb st bbb bbbt ettt ebeene s 16
3.2 SUGGESTION ...ttt sttt sttt bbbt b s bbb bbb 42 e st b E b 16 e b sk 1t s H bbb eb e 1o e b b eb e et s bbbt et e st e et enn et 17
3.2.1 SYSTEIM REQUITEIMENTS. ...c.eueuiitieeesteteietesestie et sttt eb bbbt et bbbk eb e £ se bbb et bbb bbbt 18
3.2.1.1FUNCLIONAI REQUITEIMENTS. ..ottt sttt etttk eb e bbb bbbt eb e 18
3.2.1.2 NON FUNCLIONAT REGQUITEIMENTS. ..ottt ettt bbb bbb bbbt 20
3.2.2 SYSEEIM DBSIGN ...cettrieiitee ettt sttt bbb sttt eb b1t b bbb R e E R bR s b e b r et nr e 21
3.2.3 USE CASE DIAGIAIM ...ttt ettt sttt eb e sttt bbb s 1t £t b kbbb s 1t E bbb bbb es et en st 21
3.2.4 Use case specification fOr (CVRS-V-SIMS-A) .......ccoriiiienii ettt s eb e 25
3.2.5 SEOUBNCE DIAGIAIM. ..ottt sttt bbb ee bbbt £ et b bbb bbb 1t £ e bbb st es bbbt nr 38
3.2.6 Collaboration Diagram FOr (CVRS-V-SIMS-A)........coiiiriiitiniintriesniees ettt sb s s 45
3.2.7 ClaSS DHAGIAM ....cutiiiitee ettt sttt stttk eb ekt bbb b s 1t £ £ bbb 1R 1 £ e bbb eE b es b en bbb 50
3.2.8 DAtANASE DESIGN ...ttt stttk ee et b bbb b et E R bR R e e R b bRt s bbbt nr e 52
3.3 DEVELOPMENT ...ttt sttt sttt skt b b s £ et £ ek eb e e4 e es e st s bbbt eb e st e e et s bbb e et e st e e b ens et 55
3.3.1 SEIVICE PIOVITET ...ttt bbb bbb st s bbb e sttt b bbb et 56
B EVAIUALION ...ttt ettt bbb st bbb bbbt s e E bR RR e bbb Rt ettt 58
35 CONCIUSION .ttt et b b e s bbb 811 bbb h b £ R e e e bbb bbbt et et ne et 58
310 SUIMIMAIY ...ttt ee bbb e eh Rt E 1 £ 8 £ s8R 8RR 10 E 84086101 E b e bbbt sen b e 59
CHAPTER FOUR ...ttt st b ket b b0t £ ek b e 14 et a b1t h bk eb e st e b e bt eb e s bbb e et e st e s bensebe s 60
CHILDREN VACCINATION REMINDER SYSTEM VIA SMS ALERT ....ooiiiin e 60

\%



4.1 INTERFACE DESIGN ..ottt sttt ekttt eb et b e 61

4.1.1 CVRS-V-SMS-A. LOGIN PAGE ..eitetiriiieiirisieiiisieiist sttt ittt rese s ase st ss e ese st sasesesbesasestesessasesasseseneneas 61

4.1.2 CVRS-V-SMS-A MAIN PAGE. .eeuertrtreerirteietete st sts st sttt ere et et ses st st b st b bbb s ese st bt bbb bbbt st nes e bbb b bbb 63

4.1.3 CVRS-V-SMS-A. REJISIIAION PAGE. ....evevverirciiresiisirieee sttt eie sttt eb et es stk eb e st ses bbbt nr e 64

4.1.4 CVRS-V-SMS-A. SENA MESSAPE PAGE. ....ecuurerereiereisesistersisteieseseese st sssesbssesebebees e sese st s essbsbebebeb e st st sbt et essbbeseserens 66

4.1.5 CVRS-V-SMS-A .received message 0N MODIIE. ..o 69
CHAPTER FIVE ...ttt b b bbb et £ ekt 16 bbb b st eb e st ba b e b e bt s bbb e et e st e sbensebens 70
EVALUATION & RESULTS ..ottt ettt st bbb st bbb 12 bbb eb e st st bbbt e b et e 70
5.1 DEMOGRAPHIC DAT A oottt sttt skt sttt bbb 0 b b e b1t b b eb e st e b e st eb e s b s b bt et et s b et ebeebe s 70
5.2 PRACTICE ON CHILDREN VACCINATION ....ootiiit sttt sttt s bsb st sttt s bbb e saeseene s 73
5.3 EXPERIENCE OF THE SYSTEM ..ottt st st bbbttt st eb et 76
5.4 SUMMARY ..ottt sttt bttt h e ek e bbb b1 E e et Ee R e R eE e bR AE SRR e AR ee kb eR e b b bRt e b e ne et R et 78
CHAPTER SIX oottt sttt et b e bbbt 42 e 14 £ b b 10 e b e eb £ e R b e s b eb e sE e b et eb e eb e s bbb e et e st e e nbensene s 79
CONCLUSION AND RECOMMENDATIONS ...ttt re s bbb sb e st sb et st nbeneene s 79
6.1 PROBLEMS AND LIMITATIONS ..ottt e sttt bbb sttt eb et bbbttt sb s b 79
6.2 RECOMMENDATIONS ...ttt bbbt bbb bbb st bbb eb e st e b e b b s b s b bt et et s b bebeebe s 80
5.3 CONCLUSION. .....citettett sttt sttt sttt b b skt be b b se e st s b e s eb e 16 e b b e st 1t e R b e s s eb e se e bk eb e et s bbb e et e st e st enn et s 80
REFERENGCES ...ttt st bbb e bbb bbbk S0t H b b e e b £ s bR e 1t b bt eb e se e st b e b e et s b et e st e 81

Vi



LIST OF FIGURES

Figure 2.1 GSM system architecture with essential COMPONENTS. .......ccc.eirirrieiniineie e e 7
Figure 2.2 SMS PDU format. (Lita, Ciocl, & Visan, 2006). ........ccccevuieeeiereieesiieseiiseere e sresreseese e esseseeneens 11
Figure 2.3 PregProSYSt @rCNITECTUIE. .....c..uiuieieieeeiicies ettt ettt sttt st bbb e 13
Figure 2.4 The SMS flOW IN the SYSTEM.....c.eiiiiiiei ettt et s nb e 14
Figure 3.1 General Methodology for Design science Research (Vaishnavi & Kuechler, 2008) ..................... 16
Figure 3.2 A Model for Children Vaccination Reminder System Via SMS Alert.........cccocovvveiiiinieniinenenn, 17
Figure 3.3 Use Case Diagram fOor (CVRS-V-SMS-A) ..ot 24
Figure 3.4 Login use €ase fOr (CVRS-V-SIMS-A) .....oo it sttt st 25
Figure 3.5 Register Use Case fOr (CVRS-V-SMS-A) ...t s s 27
Figure 3.6 Child Info Use Case for (CVRS-V-SMS-A) ...t ere s 29
Figure 3.7Update Use Case fOr (CVRS-V-SIMS-A) ...ttt sttt sse e 31
Figure 3.8 Send Message Use Case for (CVRS-V-SIMS-A) ...t 34
Figure 3.9 Logout Use Case fOr (CVRS-V-SMS-A) ..ottt 36
Figure 3.10 LOgin SEQUENCE DIAGIAM ......oiiiiiiieiiieiisie ettt st st es st st se s bbb e b se e e 39
Figure 3.11 RegiSter SEQUENCE DIAGIAM........coiiiuiririieeeirierise et see e teseste st are s se b ssese e e sasessesesesseneesenens 40
Figure3.12Child INfo SEQUENCE DIAGIAM .....c.iiiiiiiiiiieie sttt sttt sttt et e s 41
Figure 3.13 Update SEQUENCE DIAGIAM .....c.ooiiiiieiiiiiiieeisieie st tese st e ese st et se e b baseebesesenbeseesenens 42
Figure 3.14Send Message SEQUENCE DIAGIAM........cuiiriiiiiee st sttt st et sr e bene e e 43
Figure 3.15 LOgOUt SEQUENCE DIAGIAM .....c.eiiiiieiiieiiieeiieie sttt ese st st ese st sttt se e b ese st e s bene e e nas 44
Figure 3.16 Login Collaboration DIAQIam........c.ccuiuiieiiiiiniiie et sere s st s eses st e s seenes 45
Figure 3.17 Collaboration Diagram fOr REJISTEN .........ccci ittt st 46
Figure 3.18 Collaboration Diagram for Child INTO .........cccoiiiiiiiie e 47



Figure 3.19 Collaboration Diagram for SEN MESSAQE. ........cuceiruiririeririiireee sttt e 48

Figure 3.20 Collaboration Diagram for SENG MESSAQE. .......ccuceeruiririeririiiree ettt 49
Figure 3.21 Collaboration Diagram fOr I0QOUL..........ccceiiiriiie et 50
Figure 3.22 Class Diagram fOr CVRS-V-SIMS-A ...ttt st 51
Figure 3.23 Service Provider website (http://www.net2sms.net/api/httpsend.asp)........ccoverrerriiienenirinenennns 57
Figure 4.1 CVRS-V-SMS-A. rChITECIUIE ....c.oiiiieiiciieee ettt st e ebe e 60
Figure 4.2 CVRS-V-SMS-A LOGIN PAJE (1) ...eieiruirieieiiriiirieseeiniesisie sttt st see st esese e st 61
Figure 4.3 FCVRS-V-SMS-A LOGIN PAJE (2) ..veeruiirieiriiieie sttt sttt s see e ss s sase s 62
Figure 4.4 CVRS-V-SMS-A MAIN PAYGE ....cuerreeirririerireeisierinesesesteseseesessasessssessesssessesessessssssessessssasessessssssesessensns 63
Figure 4.5 CVRS-V-SMS-A regiSter PAJE(L) «....eerveereririeirieseseseristeseseseste st et sbere et esese e sesbasene s 64
Figure 4.6 CVRS-V-SMS-A regiSter PAJE (2) ...cerveereririiirieseeiesireste st eeste st et see e st essssessesessasessnsns 65
Figure 4.7 CVRS-V-SMS-A SENT MESSAGE PAGE +.-veveerererrereeerinsiserisesisseseaessssessssesessessssesessesessssessssessssessessass 66
Figure 4.8 CVRS-V-SMS-A send MeSSage PAGE(2). ...vcvererrirerieiriirinieresieteseaesisiesesiesessesessesessesessssesessessssessesessns 68
Figure 4.9 CVRS-V-SMS-A received message 0N MODIE..........ccvriieiriisiicre st 69
Figure 5. 1 Picture chart for mobile OWNEISNIP ........cviiiiiiee s 71
Figure 5. 2 picture chart for repreSENt GENAET ..........cviiiiiiiie et ber e 71
Figure 5. 3 picture chart fOr reSPONAET A0E ......c.evruiireieeieie ettt sttt e 72

AN



LIST OF TABLES

Table 3.1 List of FUNctional REQUITEIMENT ..........cooiiiiiieee et st 19
Table 3.2 List of non-functional REQUITEMENT ......c.ooiiiiiieee et et e 20
Table 3.3 User INformation TaDIE ........c.ooi ittt 53
Table 3.4 Child INTO TADIE........oiceee ettt en et st ens 53
Table 3.5 TYPE VACCINE TADIE.......c.o e et es e se e et s s b et e ene e e e s 54
Table 3.6 Prototype Development ENVIFONMENT...........ooo oo ere e 55
Table 5. 1 GeNder OF SAMPIE ..ottt s ettt en e et ens 71
Table 5.2 AQE OF SAMPIE ...ttt sttt st 72
QLI o (TR TR I 1Ty T T 73
QI o (TR 0 LU=y AT 74
I o] (SR ST O LU=y 1o TR T 74
QLI o (IR ST LU=y T ST 75
TabIe 5.7 QUESTION 5 ...ttt st s b b e et e s ae s be s be e et en s ereebeeseeaesaesteteneeneasete e e eneenes 75
G o (IR S0 10Ty T T 76
I o (TR IO 10Ty T AP 77
I o (TR K0Tt 7o) I TR 77
QLI o (TR B =i 1o T 78



APPENDIX

APPENDIX



CHAPTER ONE

INTRODUCTION

1.1 INTRODUCTION

Prevention of the disease is the key to public health. It is a general saying that “prevention is always
better than cures”. Vaccines protect people from catching specific diseases. Vaccines also help preventing
the Spread of infectious diseases in a country. Such diseases include polio, whooping cough, diphtheria,
measles, rubella (German measles), mumps, Haemophilus influenza type b (Hib) and tetanus (Malone &

Hinman, 2003).

Parents are constantly concerned about the health and safety of their children. Therefore, they take
many steps in order to prevent their children from catching a disease. One of the options is vaccination.
Vaccine works to protect infants, children and even adults from illnesses and death caused by many
infectious diseases. Vaccination has its own time, period and schedule. The dosage of vaccination remains

the same among babies but may be different for adults (Rodewald, 2005).

Reminder systems have been in use for several decades, except for the more sophisticated
computerized phone reminder systems, and are not complex either to initiate or to operate. Reminder and
recall systems can work through a variety of mechanisms meant to prompt the patient, including phone calls
(by clinic staff, computer, through patient portals, or through centralized programs), letters, postcards, and e-

mail. While all types of reminder systems are effective, telephone reminders have been found to be most
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