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57363204 : Major (HEALTH INFORMATICS)
Keyword : MOBILE APPLICATION, MEDICINE, MEDICATION SELF-MANAGEMENT,
HIV, AIDS

MR. WEERACHOD LAPPONAMPAI : DEVELOPMENT OF AN ANDROID
MOBILE APPLICATION FOR MEDICATION SELF-MANAGEMENT IN PEOPLE LIVING
WITH HIV  THESIS ADVISOR : ASSISTANT PROFESSOR PERAYOT
PAMONSINLAPATHAM, Ph.D.

The objective of this study are 1) to develop a mobile application(app) for
medication self-management in people living with HIV and 2) to evaluate mobile app usability in
the dimension of HIV clinical pharmacist and voluntary samples. In the first step of developing
Android application (using the Android Studio development environment), Unified Modeling
Language was designed to help project communication becoming the standard modeling language
for object-oriented programming. In terms of drug information that is used for treatment and
prevention HIV/AIDS including drug — drug interaction, Thailand National Guidelines on

HIV/AIDS Treatment and prevention 2014 is used in the mobile application

Two main functions of this mobile app consist of 1) Medication self-management
mobile for people and 2) The education of HIV. drugs information. In testing process, after
software development and implementation, Health-informatics professionals play a major role in
this step using User Acceptance Testing(UAT). After that we designed to evaluate mobile app
usability by 1) evaluate a mobile app by 10 persons of HIV clinical pharmacist and 2) a survey of

30 persons of voluntary samples’ satisfaction and opinion

Research found that the mobile app can be used for medication self-management
and HIV drugs information according to a defined plan. It was passed an assessment of the
quality application from health-informatics professionals. The usability of a mobile app was
evaluated by pharmacists; The score has a high level (mean 4.16 + 0.57). Another evaluation for
the survey result; the score level also has high (mean 3.76 + 1.00). Therefore, this mobile
application may be expected to the potential of expanding the scope of mobile app development

and include the research about using this mobile app from now on.
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g}; 1 I J o . g’; g}/ 1 1o &
Fuangaudiuuein1snsgyii(Operation) Iaslusunatwazyuarslusuiludedieus 11

. dy [ 9 (Y 1 [Y] d‘
(optional) Guuagﬂ‘umﬁaammﬂm‘lmmmmemqmgﬂ‘n 2.7

Lab ——— Class name
- Lab_Id: String
- LabDate: DateTime .
- Lab_CD4: Integer — Attribute

- Lab_ViralLoad: Integer

- readLab (): Lab
- createlab (): Lab ¥
- deletelLab (Lab_Id : String) Operatlon

3 1

517 2.7 fede¥enaydayanyaives Class u Class Diagram

U 4 I @
TuaIuvea Attributes 118 Operation UsznoudiomseaningInasu( : ) i
Y

Y Y a Y a 9 . ' . .
TuudIzauaeviavesnilstlatia(Atribute type W30 Value type) 1% String, DateTime
A I 9
130 Integer 1T UAY
[ o a £ A 3 A Y =K Aaa A
TuaIUvoINsMUUAANTINEMITNOURUNI 0N IIIDDANT UIALAL /1T 0

o Y A o 9y = o
WEeAvesnald iy UML ﬁnﬂﬁﬂ“lflflﬂl‘waﬂ@ﬂﬂuﬂWiLLfgﬂ“lﬂl@N‘.aﬁﬂﬂﬂWﬂuﬂﬂjﬂfJiJﬂWiﬂTl’Tuﬂ

@ @

yanbalayANUNINAIAITI9N 2.5

o

{ [ J a £
97757\7ﬁ 2.5 dgy ﬂ‘]&lﬂ!uﬁ&’ﬂﬂ'lﬂﬁﬂ'lﬂellﬂﬂﬁﬂﬁslu Class Diagram

o @ t4 a £
fyankal aNng AITUNUIY
) 9 = v ¥
+ Public ﬁu\ﬂiﬂgﬂl"U’lﬂQIﬂUﬂﬁ?ﬁﬂ?ﬂﬂ?ﬁlu@ﬂllﬂ‘ﬂﬁll,@
aa
@ﬂiumuaz/ﬁd‘iammﬁ
Y X Ay Yo A
# Protected ﬁnﬂﬁﬂgﬂlsll'm\‘ﬂﬂﬂﬂﬁ']ﬁ“l/lllﬂi‘ﬂﬂ'liﬁﬂfﬂﬂﬂ

' g}/ %’, aa J
(Superclass-Supclass)hlﬁ}m1uu‘ﬂ\iLL’E)@]‘VITU’J@]

HAZ/MT0IUTON

. Y=Yy N ,

- Private fcﬁmm!ﬂlmﬂﬂmwwﬂuﬂmﬂuummu"lu
Y = A A
fﬁlﬂﬁﬂﬂlﬁlﬂquﬂﬂﬂQWﬁﬂTﬂuﬂﬂﬁiﬂﬂaTﬁV]

Yo A
T85umsaunea

[ o J ' I { o o .
ﬂ1§llﬁ'@\?ﬂﬂ’lllﬁllwu‘ﬁ§$ﬁﬁ1ﬂﬂﬁ1ﬂlﬂuﬁ'}uﬁﬁ1 YUDI Class diagram g UML
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< v o 1 §
3.1 Association relationship AuanudunNussTHINAagNas message

=KX o v v < J a g . .o =
aanuTagaselasdruIngaztluanuduiusuuy 2 NAN1(bi-directional association) 1

o o 7 9 = A 1 9 a @ A o
2y ﬂHmLﬂulﬁu@liﬂVbﬁJW'}Qﬂﬁi nadagveamazamuIzAaNaUAAEILAZIL LAY

=

P
mnlusaagdveslaedudiaumaniugnisoni Multplicity value 8nA296138931)
< v o J 1 A a A A o ~ ' . 9
2.8 IJJ‘L!ﬂ'J'Ill’(?fiJW‘L!‘ﬁﬁ%W'J'lQﬂﬂ']ﬁlﬂi'ﬂ\?ﬁuLm%ﬁﬂEJ’.]TJ‘L!G]'JLQ"IJTIQﬂll@“]JWll'lflﬂ'l(aSSIgn) °lumu

A a = ' A a A 12 ° ~ a 2 A
NPIVU0... HUANUNNIYIT  1IATOIUU 1 !ﬂﬁ@\i@'mllﬂﬂﬂ']ﬁﬂ'lﬁu@ﬁflﬂ')ﬂullﬂﬂuﬂﬂilﬂ"li

° H a ] 1o v & { I (J ! T
muuaieiuldeds lusinailudu Taeglh 2.9 1Humsuansdied1auod Multiplicity value

{ o 1 o o J
gﬂﬁ 2.8 DY NUDIANTUALANUTAUNUTTIEHINIAT

Flight -
arPlanaType : Strin
flightumber : Integer 0.* assignedPlane maxlrmmsmpeeed :MgH

departureTime : Date
fightDuration : Minutes assignedFlights
departingAirport : String

arrivingAirport : String

delayFlight ( numberOMinutes : Minutes )
getArrivalTime ( ) : Date

0..1 | maximumDistance : Miles
tailid : String

Potential Multiplicity Values

Indicator Meaning

0.1 Zero or one

1 One only

0.* Zero or more

Zero or mare

1.¥ One or more

3 Three only

0.5 Zero to Five

5.15 Five to Fifteen

31/9 2.9 A79619903 Multiplicity value

< v o 1 I 1
3.2 Aggregation relationship 1iuanuduiiuisznienarauuuiluaiu

]
=

& . =2 U 1 =) aa 1 I a '
NU(whole to its parts) HUIYDIAANNIUYDY(part class) WUNITPIV NI UdasEaD

aaa lagidu(whole class) 18

Car wheels | wheel
<:'>
4

3 19 2.10 Aggregation relationship
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.. . . < v W '
3.3 Composition relationship AuanuduiuiszrinNaaauuupey
1 ] ] I a ' 1
WNWﬂﬁQﬂa'lﬁﬁ’JufJfJfJ(part class) lliJ?ﬂiJWimlﬂﬂ!fﬂuﬂﬁ’izﬂﬂﬂa']ﬁiﬂﬂﬁ’)ll(whole class) 19U

A o 1 @ a o <3 ]
AT UIENAD composition relationship NUARTITLUNUN 5’1ﬂa1ausymgﬂmmmmauwuﬂﬂ"lu

o <
oo lailudu

theDepartment
1 *

Company Department

[l

3 U 2.11 Composition relationship

7. sTUUMTAUMANgYNiLag Tutnoead

TuGesveunaTulaBasaumemagunn yydo dvaunTesuolldlimsiia
ANMVVDITLUUAT TUNANKGUNN HaNedamsysamsthdeya arsawma wagauiun
Fumalfiaiinesteddunngianequa suduasisagy Sumsine Famsunnd
Fudu Wiidszaniam Yszdnina uassans Iflunnsedy ioussgyalszaaniios

9
v

qumnvedlsennsdiu Inananiesianme ale nasdaaw

e < 4 A - 4 =
Tsunsulszgnamaguniw ihunsoslorianiianldnenannlasuasaumna
I U % ! o
luszuy  dudiwnilhvouna TuTagasaumaniguam -~ nanfomsihasaumna
. . = A — = s
(information) 1AW 1815 T0H15(communication - technology) -~ tazina lulaguoaunin
o U a I 1 1
Tuumlszgnaldlumsauagileovsomsvimsamgumn fudiugesvesszunluuie
J U a
188 (mobile Health; mHealth) TAg1i1n92na1109A2 WM N8YDI mHealth ©1987199909[21]013
a 1o w A~ ~ s A
Tdsmsmemuguamiaglidinayana  aowiuaznar  Hyelszasaiioversnny
Y a 9 . Yo o w
ATOUAQUUAZMI IRDTMINNAIUgUM Tag L uazamz[22] 1@ 1dmsnannuves
1A = 9 [J J . .
mHealth 1UANVASITOINUIZVVTENIAMAVDIQUNTAUNANI(mobile  computing) TZUY
< 4 ~ A o [ Y a a o [
1D (sensor)  Hazna U TagMIAoasdHIUMI INUIMINNGYAIN 1InHIIWAINA1

anfn s aiunilclugunsaifansondwalumslfuimssuguam1d

maluTagvesamninTWusawnuszuulfiamsTuoouasesd,  loToow

o

o P a A Y == 4
49) ﬁ”lll']5ﬂu”lllflclfcluQTUﬂiﬂ"ﬁV]”NqGUﬂ"IWLW'E)W%IHWﬂ'ﬁ‘lGIf\TIu 533Jﬂ\3ﬂ5$186]ﬁﬂllm$

sUdnwailsingueslusunsulszgnd Taema Tuladigniimnls22] wu
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I a sAq Y s ]
1. context-aware system (JUszUUADNNIADINIFNATU]AEA1NY 1Y STV

4

ax P o ' v a oua A Y =~
o3, INPA(GPS), Nevhe(Wi-Fi) yvihnusunuszuulfiams Tumeie 1vnsua
a 9 A 1 a 3‘; A Ay Y
VTNV 1 Faz AT DUAAINT DADDAUBIADLINUUUMINANMNZ AN oA 14
Y o by ' ° ' Y1 oaA A v o A 9 a '
gnasmdeld  wu nnwdumiwesd ldriieaniemstiusuaung laususzuy
< < 3 9
FUDT 1uau
. 3 9 a o v J . I o S A
2. SQLite AUgIUVDYABIANUTUIU T (relational database) 1T uapWALITIATN

a g’/ Y 19 4 A A Y AN = < 1o & 9 a g'/ A A
gﬂ@mm"haguaa“luﬁmiﬂwunmmmmaﬂﬂa yuualan ll‘JJmL‘]JuﬂfNﬂﬂ@Qﬁﬁﬂ‘Uﬁﬁﬁ

]
v A

Il Y Yo 1 o w Y . ' v I 9 9 a
ANTINYIVN Eﬁ%mﬂugm’nmaﬂmm SQLite [317] Iﬂﬂﬂ’]ﬁﬂﬂlﬂﬂﬂlﬂyallﬂﬂﬁ’]uﬂlﬂyaﬂﬂ

Q

v o & 2 v Yo 3 v ) a A o
mmﬁnwuﬁmmmmmaya"lmnmumﬂ AANNUFIFOUVDIVOYAUAZTVUIATIIULASINU
Y = Y o A a A A 9
VDYAUANNTOANADIATINY L‘W?J‘lJizﬁ'Vl‘ﬁﬂ1W1um§’dE]llﬂ13J(query) HagMIauUAU(search)
[23, 24]

< a oa { o
3. Broadcast Receiver[14] — lumalulagvesszuvigiiams Tvuensiam

9
%

1 [ 4 9 d' [ ] g d' a é’ d'
swnuTdsunsulszgnd l9measesvazaoUAUDIABIKAMITA N NINATUNNTNYNAY
o o ] 4 A o @ aa < @ .

M wu lenuaaesm, Bievaneluldsunsuagiu Hudu Taeaa broadcast receiver 104
= 1 A = W g Y 9 U=} 1
lutidavuvesmsugaswauaamisonziion activity - aududasnaldgldms1dizen
notification manager asOMI AU IR TUunatez iDL 151 msdu, uaslnszniuivihae

& ] Ay saa 2
NIDUTAIVOANUUU status bar IWBUIUWANITUNNAUY

=} Y] 9 =
8. nuMsvaNsuMs lsmaluTagas auma
o 4 [y} [
TudumsthTsunsudsegnanegunminly  Jegiunquimssensumsly
- v g A X ' Y A qu a o
maluTagamsaumalagn lonuauegansynaieldnugraazesuiemseonsy
= 1 1 9 4 Y] 9
ma TuTagensauma I nuvoaunaz anaLaze19a LI 0 IneInIaiN1TeoNT NI 1%
= a YA a A Y =
maluladasauma Fanzuazanz25] 1AleunnANINMTTIVTIMAGINUNGHYNT
1Y) 9 = Y 1 1 F) ' = o o
gousumMs lsnaTuladensauma Hodrnhauly laun nguimanszshmunanrquazea
(Theory of reasoned action), Vli]‘]elf]wqaﬂiﬁm”lmmu(Theory of Planned behavior), H1UVI1A0Y
MsoousUuIAnssuuasinATulas(A technology acceptance model), UnUT1ABIMS1F

4 4 a Jd 1 @
Usz TemiinsesnouinmeidiuyanaModel of PC utilization), NOBYMIHOUNTUTANTTY
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(Diffusion of innovation theory), HUUT1a0INGBHUIIYI19(Motivation model), NouHTaya
NA9AN(Social Cognitive Theory) uazmqyﬁwauwmmwdw A technology acceptance

model 11612 Theory of Planned behavior

= g}/ ~ 1 9 Y =\ 4 9 Y o w ~ 1
NNNYEYNINABNNAINTIIAUIZIIA T aaan s IFnutazdadInaNLANA1
fu ldua lumsueaasfasenseansudiiuuina ldlumadenu Tasluanuidensens

v
= =1

o A v 9 ] Y A = A o
samsnlanusudeuss ldaunsolfismgullanguinilaiensounquiladoai lu

aw PR v v ' Ado AY o w ' Y
\1’]1!'35]8“1@1/]\1%%@ Gluﬂ’lilﬂaﬂﬂuiullg’la3WE]HQﬂﬂ\?ﬂﬂl@ﬂ’lﬂ@ﬂl@ﬁiuuﬁﬁgﬁﬂﬁ]ﬂllagﬂ'ﬁ

iWouTosvoangui 1uil 2003 Venkatesh agamz[26] Idiauenguiswvoinsseusuiay

N3 ﬂlGlngmﬂTuIag(Uniﬁed Theory of Acceptance and Use of Technology; UTAUT) TagsIU59U
] ' Y

anuduiusvesnguougamnaatay Taedesonan(key factor) Nilwagendumale

IBUEAINGANTTU(Behavioral intention) 1/52nouAIBAILLTHAN LALA

1. anumandaulseansn1n(Performance expectancy)
2. anumandslunune1o(Effort expectancy)
3. ONFNAVeIFIAN(Social influence)
4. mmg’ﬂmﬁauaquﬁﬂssuﬁuanww?ﬁémaﬂmmﬁxmﬂiumﬂ%ﬁm
(Facilitating conditions)
2 2.

o A 1 3 () a { f
Tastladeinanuiziudanimuanganssunts 194(Use behavior) Tufiga 9aiida

[ o

1Y { J a a 1 o (<] !
11998509(moderator) NHANUAUWU S IazTBNTamae Tadonanidu ez 2.12
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Performance
Expectancy
Effart
™ Behavioral
Expectancy
Intention
Social ,}
Influence
Use
Behawvior
Facilitating
Conditions

Gender Age Experience Voluntariness
of Use

319 2.12 Javemeluveangul UTAUT

) a a J
9. mytsziuilsz@ninmsazgunmves TUsunsmlsegnauuiiede
A o 8 s 1 g &2 g
VInMamuTININYed Isunsuszgnauuanin Iiuedesiaie udlumsen
o [ - 14 4 v A v dy a
dmsud 1 llsunsutszgnd — yaansmentsinng  wasindselumsmmwizuazilsziiv

U

ﬂiz’?ﬁn%ﬂmﬂmmwmaﬂﬂmﬂmmdﬁu[27] Fiordeli wazamz[28] lafnymMuNILOILITY
Lﬁmf‘fﬂﬂmﬂmﬂizqﬂﬁuuﬁnﬁﬂwuwuﬁg’mdﬂ 2002-2012 ® vauzafufisruauTulsunsa
Uszgnamegumminnnn 15,000 Tosunsy nduldwumsfnsiifedestumssedu
Tﬂmﬂmﬂigqﬂﬁmdn‘%maa ualufagtiusuidifanuauleGeavesnsdsziiv

a a o aw o
Uszantnmuazpunmms ldauvesldsunsulszgng  Tasninmsnuniuauiselinash

Y
m3tlszidiuTsunsulszgndaail

1. dszidivanuiiouvesTilsunsutlszgnd Taeldana(star) Fadilu Application

1 a ua 4 = a6 v v W a
store  vodugazszuvlqiamsauinIdy  aalasnalylumstasuduanuienves
Tusunsumlszgndoguas Liv uazamz22]ldvmsitemnenuTisunsuilsegndaniagunin

I 4 % o 4 1 {
Taal#a12u09 i0S Application store 1Huou lvnilslumsna@onTusunsulszgnd uanisi
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Tsunsulszand lasuanuiien T ldmineanuinzdodinanmlunendoi Talsunsuy
o’ ] o a <
Uszgnaniinanmern bildsuanuieunld
. . < A A A ]
2. Mobile app Rating Scale(MARS) Lﬂmﬂi’mll@‘ﬂg]ﬂﬁﬁﬂﬂﬂ Stoyanov LI
= s A a A A 14 A A
az27]ugalssasnmeilszliuguamuazanuiureneved lsunsulszgna 300
15 zﬂam’hﬂ 23 A0 5 ﬁJ’J"‘I?IJ?J(Engagement, Functionality, Aesthetics, Information, Subjective
[ 1 1 ] <3
quality) TudnbaIzveLUDAO DN MIULINATUSLINA(rating scale) apea1e lsAaudaLLiY
Y
M udnyazuea rating scale ualuaudsesa lifmaslumsasanaziuusilnste 14
AUNIN
3. uuamelumsdseiums19auves mehealth (Guidelines for evaluating the
usability of m-Health) [29]19a3111A8 Health Care Information and Management Systems Society
[ d‘ 9J
(HIMSS)  Jyailse mmwammﬁﬁmmi‘vmmmwwﬂmmmwum'la Naunetolu
o 14 o @ a
msden Tsunsulszgnauueaunin v mmimﬁaﬂiﬂmﬂmﬂizﬂﬂﬂmﬁmmsﬂﬁmssu
e meluTsamennaldedianingan Tasiinasinanug 4 fomumsen 2.6 (Efficiency,

. . . .. . A g YA A a 9 9
Effectiveness, User satisfaction, Platform optimization) et uuamald NANY Hanunevoely

dnSuadesremensivaeiie1$911(Usability Principle Attribute. Checklist) 1182111519015

I A

ma%ﬁ@uﬁ”lﬂgﬁaﬂmmﬂmﬂiwﬂﬂmﬂmﬂ‘luu@iasszuuﬂﬁﬂ“ﬁmiﬂjmﬁm%ﬂwuﬁm

Fosms uazilodon Tsunsulszend 18uds dunsaldfld @alszasdvomuamalfia
Ao leluTsaneruna) Harusinlunmsdszainld Teslsuyuasvaiumslday (System
Usability Scale t481g Additional Sample Usability Post-Test Questions) madludnyae 5-

Likert scale

1517 6 mmw‘fuazmmmwmiﬂﬁzzﬁu mHealth Tag HIMSS

¢
INUN AIUNUY

) udaanmswms lFanvesszuu Tisunsulszgnana
M3 1991152 UL(System usability)
quAN

a < o 4
- AnsandanuiE lumshau sudenuauysal
ANUNTEANTAN(Efficiency) . ,
veasz U TUMIMAINTTNAI)

. WosandIuANNgNABIveItoya ANNIIeADNS THan
ﬂ’ﬂilllﬂ‘i%ﬁ‘l/]‘ﬁWa(Effectiveness)

5IUDIANNAINNVD user interface
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%
INUN AUNY

B X s A
Tisunsulszgnanngummiiansonoulang nio

Y . . ° ' kY
anuiianela ;j’.'“hs(User satisfaction) uﬁ”lmﬂaumm%mu:lsm’Jmazmmm;ﬁﬂsﬂumuqmmw

Wigela

1% 9

av o d
10. MUIVBNNBIVO
TugumsIFeaud g Linda wazanz[30]1aannams Igomusuugii
1 Y [ a [ = Y 1 Y v 3’,
Tunguendu hialulszmaensm 19 55 5311191 2007-2008 MnFilenguaedianivug
o A A 3 v an Y
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[R= 19 9 o o 1 1 % ] g‘; [
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ms hildemuduuila 3 dseianfe desaz 13 1nannms iSudsemuoauluda
4 a v [ o
unNd(dose non-adherence) 308z 27 ANnMssulsznen ligndesmuimuanan
(schedule non-adherence) 141 M 12 ¥2139 uaziveaz 30 AN NFVLUszMUEIAW
9 o . . 1 v o 9 o 9 1 A
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VNmMITUdszmurae sl dudu szrundalimg ildemuduuzihegiiu
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Tsanenuanamsvenun anwizeslsaeaduazanuiizosns Ided hiaey 1o’
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Functionality

features

description

Medication tracking

history

Ability to record and track taken and missed doses.

Snooze option

Ability to snooze the reminder for a predetermined period of time, for example, 15

minutes.

Flexible scheduling

Ability to schedule reminders to occur on a nondaily or monthly basis or every X

days, or ability to schedule medications with stop dates.

Medication database

Availability of a medication database that allows the user to search and select a

medication from the database.

Refill reminders

Ability to set reminders to the date when medication needs to be refilled.

Reminders with no

connectivi

No Internet connection required for the reminders to function.

Data exporting and

sharing

Ability to export and share the medication information to a third party, for example,

family member or health care provider.

Multiple users support

Ability to generate medication reminders on different medications for more than 1

user, for example, family members.

Notification for other

Availability of an option to alert other people about when to take their medication

people or when missed doses are registered.
Data security The app developer ensures data security, for example, data are only stored in the

user’s device or statement of HIPAAa compliance.
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Functionality description
features
Data privacy: Password option to access the app.

password protection

Multilingual Availability of languages other than English.

Time zone support Ability to change time zones to ensure medication is taken at the right time when
traveling.

Adherence rewards Availability of a feature that rewards the patient when the medication is taken on

schedule, for example, awarding points for each medication taken that could be

redeemed into vouchers.

Adherence statistics Availability of statistics and charts describing medication usage trends and

and charts adherence rates.

Customizable alert Availability of different types of notification sounds.

sounds

Visual aids Availability of icons (eg, tablet, syringe, drops) or ability to add a picture to provide

visual clues (eg, to ensure correct medication is taken).
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enterdews (}
enterMedicineDetail ()
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enterMedicineAdherence ()
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«controls
MHM_ApplicationHandler

+ enterSetting ()
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MHM_User

Appointment

- User_Id: String
- UserPassword: String

+ CreateUser (): MHM_User

- Appointment_Id: Integer

- AppointmentDate: DateTime
- AppointmentTime: DateTime
- AppointmentDoctor: String

- AppointmentLab: String

+ readAppointment (): Appointment

+ createAppointment (): Appointment

+ deletefppointment (Appointment_Id : String)
+ setNaotificationReceiver ()

Note

+ getUserMedicine (Drug_Id : String)
+ getMedBehavior ()

+ getAdherenceCalendar ()

+ readTakeSkipMedicine (): String

+ setTakeSkipMedicine (): String

\- Lab_Id: Integer
- LabDate: DateTime

UserMedicine

- Drug_Id: String

- Temp_Id: Integer

- DrugTradeName: String

- DrugGenericName: String

- DrugAmongPerServing: Integer
- DrugTakeWhichDate: String

- DrugVirtuallmage: String

- DrugStartDate: DateTime

- DrugFinishDate: DateTime

- DrugTimeToTake: DateTime

+ readUserMedicine {): UserMedicine

+ createUserMedicine (): UserMedicine

+ setMotificationReceiver ()

+ checkDruglnteraction (Temp_Id1 : Integer,
Temp_Id2 : Integer): Boolean

Lab

- Lab_CD4: Integer
- Lab_ViralLoad: Integer

+ readlab (): Lab
+ createLab (): Lab
+ deletelLab (Lab_Id : String)

- Note_Id: Integer
- NoteDate: DateTime
- NoteDetail: String

+ readMate (): Note
+ createfote (): Note
+ deleteNote (Note_Id : String)

News

- News_Id: Integer
- Temp_Id: Integer
- NewsDetailOffline: String
- NewsDetailOnline: String

+ readNews (Drug_Id : String): String

MedicineDetail

- MedicineBalance: Integer
- MedlLastDate: DateTime

TemplateMedicine

Temp_Id: Integer
TempTradeName: String
TempGeneric_Id: Integer
TermpAmountPerServing: Integer
TempTakeWhichDate: String
TempVirtuallmage: String
TempTimeToTake: DateTime

+ + + + + + +

+ readMedicineDetail (Drug_Id : String): String
+ DeleteUserMedicine (Drug_ld : String)

+ createAddMedicineTablet (Drug_Id : String,
AddAmount @ Integer): Integer

+ setMedBalance (): Integer

+ setMedlLastDate (CurrentDate : DateTime,
MedicineBalance : Integer): DateTime

GenericTable

+ Generic_ld: Integer
+ GenericName; String
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MaL LeANILIA ¥ia | Key | Constraint MOTUY
1 Appointment_Id Integer PK | Not Null

2 AppointmentDate DateTime Not Null ol uﬁﬁﬂ

3 AppointmentTime DateTime 1I01UA

4 AppointmentDoctor Text Not Null “?5 aunng

5 AppointmentLab Text Audlfideansas
13197 19 11319 LabTABLE iudayananieioslfiansndanisasie

ALY woAn3ing ¥UA | Key | Constraint MOTLNY
1 Lab Id Integer PK | Not Null

2 LabDate DateTime Not Null S’uﬁﬁwmi U

3 Lab CD4 Integer fufinA1 CD4

4 Lab ViralLoad Integer JufinA1 Viral load

P 3 9 v R o w
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[y aAa 14 a o a
a1y UDANITUIN BUR Key Constraint ADDUY
1 Note Id Integer PK- | Not Null
2 NoteDate DateTime Not Null UNIMs ”uﬁﬂ
. = ~ Y L=
3 NoteDetail Text Not Null FASLDYIANADINITUUND
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1 Drug_Id Text PK | Not Null

2 Temp Id Integer Primary Key Vo911
udeya(ldasivdon
UPnsenseninge)

3 DrugTradeName Text Not Null G?f 21T

4 DrugGenericNamel Text Not Null “?;E)ﬁ WYNWesUaN 1

5 DrugGenericName2 Text “?;E)ﬁ YN wlaN 2

6 DrugGenericName3 Text “?;E)ﬁ Nyneyian 3

7 DrugGenericName4 Text Foaufamaensiiai 4

8 DrugAmongPerServing Integer Not Null 9 maumﬁ Sulsemua f)‘ﬁyiz)

9 DrugTakeWhichDate Text NotNull | Aueniulvuihasununniu
Aue TuduTududu

10 DrugVirtuallmage Text Not Null e W’JQ‘]J Tyalia

11 DrugStartDate DateTime Not Null Suiiauduilszninen

12 DrugFinishDate DateTime wuﬁ??uqﬂ%"uﬂizmum

13 DrugTimeToTake DateTime Not Null nm‘ﬁ% vUszmuen
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R HoAN3 1A ¥iUa | Key | Constraint MoTLY

1 Dia Id Integer PK Not Null

2 Druglnteraction_Id1 Integer Not Null Primary Key o1y

3 Druglnteraction_1d2 Integer Not Null 31U ﬁlgll’e)ﬂ;l‘ alay

DruglInteraction Id1 9% na

Heen DruglInteraction 1d2
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1 Temp Id Integer PK
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1 Gen_Id Integer PK | No Null
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4
MAKWIN A.1. @159 Fatal Drug Interaction Tug1udoya SQLite ¥0411sunsnilszgnd MHM

T8 t‘?ifam(i'fm)
Ergotamine TarTrate(8) Nelfinavir(110)
Lopinavir(16)
Ritonavir(12)

Saquinavir(20)

Atazanavir(7)

Erythromycin(116)

Clarithromycin(88)

Efavirenz(2)

Amiodarone(53) Chlorpromazine(112)

Perphenazine(113)

Prochlorperazine(114)

Thioridazine(115)

Trifluoperazine(119)

Sildenafil(69) Isosorbide dinitrate(94)

Isosorbide 5-mononitrate(95)

Tadalafil(68) Isosorbide dinitrate(94)

Isosorbide 5-mononitrate(95)

Vardenafil(67) Isosorbide dinitrate(94)

Isosorbide 5-mononitrate(95)

WiIneme : 7183 1uUa1INeA4 primary key 11 SQLite Database 11 genericName TABLE
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4
MAKUIN A.2. A1519 Major Drug Interaction Tugiudoya SQLite voal1/sunsuilszgnd MHM

ITABIE Foen %m(i’qu) Auuzung 1 sunsu
g1anANALIAR | Amlodipinerios - Protease Inhibitors LAIUNNENIILINYINY
Felodipinerio (NFViiia, LPVirel, RTVi2), Surlsvinuen 2 dal
Lercanidipinerioo SQVizo, ATVEr) ifissziven | $ami (ladifutloyynmnn
Manidipiness; - NVPu, EFViz aRSALIEN Feanalnaunnel
Nicardipiner @ﬁmmfy)
Nifedipinerioz
Nimodipinea
g3nenialalsiuiia | Amiodaronerss - Protease Inhibitors WEIUWNENTILINYNG
AN (NFViriol, LPVies, RTViz, Fudsenauen 2 ﬁqﬁy
SQVeza, ATVm) [usgiuen | auru
Amiodarone
Diltiazemisn - Protease Inhibitors LRILNNENII LI
(NFViior, LPViaer, RTViea, Sutlsenuen 2 il
SQViz01, ATVin) svAten | auru (ladifutToyymnn
Diltiazem Feanalnaunnel
= NVPu1,EFVi2 aA3EALILN riﬁﬁmmzy)
Diltiazem
g FuNTaLRe A Clopidogrel ETRun annsilasuuas LASUWNENT 1LY
clopidogrel Whflugtuunlsi | Fusznuen 2 fail
fafaﬂq‘vfg TN
ENANUNITNTF Warfaringes Protease Inhibitors (NFViio;, | WRILANENIILINTNY
189LABA LPVuiel, RTViz21, SQViaa, Sunlssyinuen 2 fall

ATVir) WNUTRARTEALIEN

gonfiu (didwilywvnn

Warfarin dsanalneunne
o o
AGi 0% a3
Rivaroxabantiig Protease Inhibitors (NFViio;, | WRILANENIILINTNY

LPV@e, RTVi2, SQViza,
ATVi) WNTZALIEN

rivaroxaban

Sutlseniuen 2 Fa

TAINNU
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TRAUBIEN Fagn %'am(i'fm) AuuziunE gl sunsu
aanlasiungs Simvastatingez) - Protease Inhibitors WRSUNNENIILIVINY
HMG-CoA (NFViiro1, LPVirel, RTViia, Surlsznnen 2 fadl
reductase SQVeo, ATVin) useduen | fonuru
inhibitors - NNRTIs

(EFV12,NVP@,RPVH7) 8l
LAY
Atorvastatines 8z | - Protease Inhibitors WEIUWNENTILINYNG

Rosuvastatinis)

(NFViia, LPVie, RTVia,
SQVea, ATVin) 818t 926
£11

--NNRTIs
(EFV2,NVPu1,RPVi7) 2346

FALIEN

Sutlszniuen 2 fadl
gauriu (ldffywimngda

'
oy

SREICHET TGRS felat)

Pravastatinira)

- Protease Inhibitors
(NFVri0, LPVier, RTV(a2,
SQVizo, ATVi7) WNHFEALIEN
NNRTIS(EFVrz),NVP, RPVi7)

ARNTTALILN

LRILNNENINI LI
Sulsennuen 2 fadl

gauriu (ludfywmnga

. cy o
e lAeUNNEITEIT5Y)

Acid reducers

H2-receptor
antagonists
(Ranitidinews),

Cimetidinewn)

ATV QNAATEALIENAS

ATFULIENMUUNTBL NS

Hae 10 Falug

RPVin NAATLALIENAS

ANTFULIENULNAANTA
neusengtins 12 dalug
yirantinatias 4 9oluanad

N oa A
NN TUANN

Proton-pump

inhibitors

(Omeprazolep,
Lansoprazoles,
Rabeprazolepa,
Pantoprazolerzs,

Esomeprazolera,

ATV ey RPVin anan

FLALENAY

ATlAFUANNLNNET

v dl 1 o v
fudenanny (lduuetinli
d’l a d’l
TRELIAANIATIATINA

FudgznuLed)
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FUAUBIEIN

P
AREN

o .
TREIN(FN)

AuuziunE gl sunsu

Dexlansoprazolers))

Benzodiazepines

Midazolamis1

- Protease Inhibitors

(NFVria, LPVie, RTViz,

LRILNNEINIILINTINL

Sutlsennuen 2 Fadl

SQVizo, ATVir) WAz EFViz FobNai!
WNITALENIARENININ
Alprazolamsa, - Protease Inhibitors LAILUNNENIILINYINY

Sulsennuen 2 fadl

Diazepamis4) (NFViia, LPVre, RTViia,
SQViza1, ATVin) Wuseduen | auru
29
CETRun liNszaien
diazepam
Antidepressants Sertralinegse Boosted darunavir Wae LASUWNENT LAY
EFViiaA3zALL sertraline | fullseniuen 2 il
790U
Trazodonersn Protease Inhibitors (NFViio;, | WRILANENINILINTINY

LPViier, RTViz21, SQVrzor,
ATVin) WANIEALIEN

Trazodone

Sulsennuen 2 fadl

gauriu (ldfywmngda

. cy o
e lAeUNNE T8I T5Y)

Amitriptylinegsr,

Nortriptyliness)

Protease Inhibitors (NFViio,
LPV@ie, RTVu21, SQViza,
ATVin) WANTEALIEN

amitriptyline, nortriptyline

WRILNNENIILIN TN
Fulseniuen 2 fail

gauriu (ldfywimnga

Anelagunndgseancy)

Corticosteroids

Dexamethasoners

Dexamethasone anTLAL
Protease Inhibitors (NFV(i1o,
LPVuier, RTVi21, SQViz03,
ATVim), EFViz,NVPu), ETRun

LRILNNENIN LI
Sutsennuen 2 fadl

1 o 1 dﬁl
sauri (ldAnsia

Futlszniules)

Phosphodiesterase

type 5 inhibitors

Sildenafilisg

- Protease Inhibitors
(NFV1a, LPVisel, RTVz),
SQVeoy, ATVi) iiszen
sildenafil

- ETRu1 AATEALILN

sildenafile

LRILNNETNIILIN TN
Sutlseniuen 2 Fan

TINNU
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FUAUBIEIN

P
AREN

o .
TREIN(FN)

AuuziunE gl sunsu

Alpha-adrenergic

blockers

Tamsulosins

Protease Inhibitors (NFV(i1o,
LPVrel, RTVriz, SQVizoj,
ATVi) ANTEALIEN

Tamsulosin

LRILNNEINIILIN TN
Sutlsznnuen 2 Fadl

goufiu (ATymmnds

A tpeunnegmaaTiy)

5-alpha-reductase

Finasterideriin

Protease Inhibitors (NFVri10,

LRILNNENINI LI

Sulsennuen 2 fad

inhibitors LPViiel, RTVi2, SQVizo,
ATVir) iNsEdIeN $ANTU (”La\iﬁﬂt:ymmﬂzﬁlva
Finasteride Gifmimmmwﬁﬁﬁmmtg)
AN LIATHA Levonorgestrelisss | EFViz anszsiu AUC 284 WASUNNENIILIVINY
Futlseniu Levonogestrel 83% Surlesvinuen 2 faill

TAINNU

Ethinyl estradiolin

NVP1, NFViio, ATV/rzmz2,
DRV/rtien23, LPV/riien2r @/

LRILNNENIILIN TN

Sulsennuen 2 fadl

7eAL AUC 284 ethinyl TN
estradiol aA
Opioid antagonist | Methadoner = LPV/reisiz), ATV/rtznz, WASUANENITLINTINU

DRV/rii9n2) ARNTZALI active
form 2834 methadone
- Methadone M liszAugn

AZTpra) G471

Sutlseniuen 2 Fa

gauriu (ldfywmngda

. cy o
Nl UNNEITEIT5Y)

wNnewe : faaalusadunagde primary key 1w SQLite Database 11 genericNameTABLE

NFV = Nelfinavir

SQV = Saquinavir

EFV = Efavirenz

DRV/r = Darunavir + Ritonavir

LPV/r = Lopinavir + Ritonavir

LPV = Lopinavir
ATV = Atazanavir

ETR = Etravirine

RTV = Ritonavir

NVP = Nevirapine

ATV/r = Atazanavir + Ritonavir
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