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AdATY: 31udeyan3sinugt, Google Apps Script, Web Application, Dashboard,
Nnendanaaa, Digital Transformation

Abstract

This research aimed to develop an equipment database system for the
Department of Pharmacy, Srinagarind Hospital, Faculty of Medicine, Khon Kaen
University, by adopting Google Sheets as the primary database and developing a Web
Application Dashboard through Google Apps Script to replace paper-based records
and Microsoft Excel files previously used on individual computers. The developed system
stores a total of 931 equipment items, comprising 849 items currently in active use with
a combined value of 40,342,138.57 THB, and 82 items that have been returned or
written off with a combined value of 1,651,915.80 THB, covering 7 units under the
Department of Pharmacy. The system provides real-time equipment status summaries,
interactive statistical charts, fast search and filtering functions, multi-device accessibility
via the internet, and access control through institutional email accounts (kku.ac.th), all
implemented at no additional cost through Khon Kaen University’s Google Workspace
platform. A user satisfaction evaluation (n = 20) showed an overall satisfaction level
rated as excellent (x=4.50, S.D. = 0.56). The system reduced average operational time
for equipment-related tasks by 90.0% and effectively decreased paper usage, in
alignment with the Green Office policy and Khon Kaen University’s digital transformation
initiatives..

Keywords: Equipment Database, Google Apps Script, Web Application,

Dashboard, Pharmacy Department, Digital Transformation
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1. MS3IASIEHRADIWAIVANS 3. AMswcuun 5. msthlutdvmuosy
(Requirements Analysis) (Development) (Deployment)

A2 WGDVMS
flgvu

K ayas:uu
a1soolenans

2. MsaonNUUUS=UU 4. msnagou
(System Design) (Testing) 3 =

DINA 1 ANLAAILLLLNNTIRELATWRIUWY (R&D) : 3ULATAUNARIN SDLC
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2. wsasdauazAtulagy g lunswmun
lunszuaunmaimunidndmiuiunelndndunazunauasn §adeldseynd

a
=

lfuuuaaean1saualug (large language model) Tudanwnuzaaagdaeideullswnss
(Al coding assistant) Ing’ld Google Gemini Fhursesdiavdnlunnaeasainaldn HTML,
CSS, way Google Apps Script FNUNN T LA AN YUA AN IF RIS (prompt engineer-
ing) BNEIAELE mﬂﬁutﬁﬁﬂié’ﬁﬁmimwmu nogey uazdfuuilaldadlnndaudan
puasriauinllldnuase WeldiduladnlBaieuldgndesmuemiudanisuasdani
Uaanademunzaniudeyaredednns

As:USUNISWIU1 Web Application giudayansiurn
dromnasnssu lsowagruransuasuns

1. Data Collection 2. Database Preparation 3. Development Initiation 4. Programmlng & Loglc
(mss:ous:luuaua) (msinssugiudaya) (mslsuuuwtums uu) [6)
= I-rm--nw—ﬁ-f Haayird | amwdlir | woee g y = . .
s'lnmumsnsnuunsﬁmrlus:ﬂm I e cj I I
& & Apps Seript
uhdayawnds:uu Google Sheets, whds:uu Extensions ua: Apps Script, wiuunlasoadwriu Code.gs ua: Index.html,
Ivlﬁualja Exul munu:nmu Sos:ilsuiayalunsduddiAny Bumsidoudamuioya aud 1si (iad: jolls
[ ] ’
Feedback Loop: un'l uai 1a
|
5. Deploymem Phase 6. App Configuration 7. User Acceptance Testing 8. Launch & Training
(ﬁunaumsnouos suu) (misavAuaUwWaIATUY) (msnaaaulavgls) (msiadiuazausu)
App Nama: {fousl] : 2 I
. Permissions: [Angmstdviu] -
-y g o) T =2s =P (= ! TE st
ms De Io s:UU (Nam‘Manﬂ lﬁast) :
vt : W fmuada ansmstdviu uazsu URL nadaushu Computer, Mobile, ua: Tablet, I
< asdaaun Waidv jroilun

Feedback Loop: USuusvmudatauauus/usAlu Bug
A NotebookLM

NINA 2 AINNTTLIUNNIARIL Web Application
gudayangined dhewndansy sw.ATupzung

a o -é( k% dll A o 1 Aﬂl VYo 2
sruunimunauldesasiandnlungu Google Workspace G liiuaveyianisld

q @
¥
]

umaldlamu sesuminanfaeuLnu Ussnausaesdilssnaugnty 5 dau Al
2l 1 Aa Google Sheets ﬁmﬁﬁ*ﬁlLﬂugmﬂﬁmﬂwﬁﬂdw%uﬁm Audayangsinet
#”Tmm TaealAgaaienaniili 8 wi1aNU (sheets) ABAAARNNL 7 UUILNIULBEILAY
wruIudayadaRAnaing
A2 2 Aa Google Apps Script g AT RN sB9an JavaScript ES5+
yuth it ssanana o 1af (server-side processing) @319 Web App LazaaANIg

API \ausail Google Sheets tnamsa®
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#auh 3 Aa HTML5 waz CSS3 MdaFeuiinaadld (user interface) NAaLauadsa
NNIUIANTINAE (responsive design) 2895UNNT I ULUARNAILAES TRYA WALLAR LAY
Tnedniitiane

; a A . y o . . . Yo v o ¥

&9 4 A JavaScript BAE LT (client-side JavaScript) Tdann1snistameuiug L4
wazuanansNadmu1ulauss Chart.js

#9u? 5 Aa Google OAuth 2.0 FafluszuuBudufnunaian s DuanzEn
a o A

ArnyaRmane el kku.ac.th Wity daduldmsuleuiswaziusdiiEnissmns
AANITANNNUASLADAALANTAUNA NUNINENALYDULNU®

iAsovidouazinalulagnldluniswouulszuu

inAlulad Google Workspace uasunasgiuduainatwaasivs=uunldnuoie
daoasng ua:dus=ansnmw (maidlowuukidnaidavauuriu)

ﬁTr’@

e

1. Google Sheets: 2. Google Apps Script: 3. Responsive Ul doo

giudayanan dXdulndaus:uu HTML5 & CSS3
varfivdayauenoiy 7 fktAUs:usanaivi@swines  sonuuukliivalksavsunis
KUdEUEDE uazuHuIU @510 Web App nazvanis API WWoiuldnvpauddinas
drsunisavAurdadaiikuie Wondagiudaya uAivida waszInsAwridadia
4. JavaScript & Chart.js: 5. Google OAuth 2.0:
asawanno A»ulaaonegvaa

FAaansmMsiEnAviaws wlumu
] Teyddwa @kku.ac. th ridu

t#lausis Client-side twauaavnsiw
dayansAuriua:msldnauiudis

al A = N o
NINN 3 ATNLATANND LL@ZLVI@IMI@EW]EL%GLHTN‘?W FNUNTSUL

3. NMSFILTINUASLATUNTANA
gadusumndeyanginmianmziliouninddubnaasdandansss fetTuitn
aglulwdlanasnszasuazlg Microsoft Excel mnuiaenuludaina tnavinisnsa
ABUANATULIULAZANNNYNFADIURITaYA (data validation) Aeuddgszuuludiiuy
Google Sheets wanuiaganuaeantili 8 sheets Usznausag 1) drandanssu 2) Hevany
SANANN 3) YANAEENRNLEY 4) NAIANEETALN 5) MUNARALI 6) AFILINAIN 7) AAIE
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b

o K

Aag 8) d9Aw/Fnanuine @@ﬂLmiﬁ\laﬁ‘imﬂ@muumﬂiu@:uuﬁﬁqéu 14 518017 TAwA 1)
L 2) Thutszannidsite 3) NNLAYAIFTUN 4) %ﬂﬂqﬁmsﬁS) ﬁlﬁ@/iu/ﬂixmmﬁmam
6) A MuIuAgINAT 7) sineiiu 8) MAnslavian 9) annuildenu 10) anzwian1ddne)
dedaadendan ) 11) miseauiidenses 12) Faldun(@ntelneizerls) 13) dszmitu
(Ruseld/Juaudszanny) 14) nunewe (depwseanmiieleudine) asaungudayay
Uszannudndapgiusinawatiuszann .. 2531 B w.el. 2568 933 931 21813 b UF U

%N,,@ Google Sheets NaF19qu

(] utayargina shuwndvnssy lsmemnasiustund & @ @ 0 ® -
File Edit View Insert Format Data Tools Extensions Help
Q 5 ¢ S § 100% - £ % O M 23 Angsa. - - [(w|+|B I = A & @ E-T-1~A-
P5
N . . a E F o H ) K L M
il | Tauthounm vanmaey i flmﬁu-ﬁ b inon | whaits | ™ | soniftom [T i W ﬁ;‘l:m WH
E i
1 MET | M- §||J\.-.gﬁ.u-ir_u!auii\r1n.‘urin TAIVO [T 8969.99| fasyinn WanE | Mmndsmsn |Tananwen |Gunwld
A w7 |meawan Eld:-.-qa!u'in}l]n wrivtu Zuriv TANG [ ] | 5.9[1999‘17.1:1:»11 .11.IIH1U.II’1IUH|5|HI:!: Tnaewr Aol |
. 3 2537 | M0143-3 Ellh.-gﬁ'uin‘-].-nuiu'ln.‘urin TAIYG 1|8 506908 | famanm 1l | fhendrmsn | TRananwn |Guwld
- 1 2545 |M-00240-11098 'lﬁ.mm-,c.ﬁﬁa’ln:mrﬁn!uhﬁunﬁu THA 1| 9,801 30| fomia W | hondyman | TBrewm [Gueld
+ = thuaddessy + aehomean v ianomaady v asnondan v ousfam v afimaaw ¢ adindan v dfuliedmin {

AN 4 NNA979 Google Sheets T lunnsTiunndagyanginegd

4. NFRANUULUAESNAIUILATLASA
NTTLIUNTWA UL ATLBSALI UL UNALATUENAUAINNNTANHIFTNITUN
Google Apps Script 114519 Web App Dashboard Huuuasizaniaaulaiiazinlaanss
v dl 36,7 %I/ L o % o L% % 1 o
anFiEagy®®” antugiduesnuuulasa¥neswatuaialilsznauson 3 deuudn
o X
£l

daungn AaunuagldeyadnAty (summary cards) NLansdayan NN

Foalndilsynaufiaaan oA TIienNm yarIsIN AMUILLINATNANIUY LazTua9
flinnagm

1 al A aa a 4 . . t:ll [

Arunaas AansanATelAney (interactive charts) N9895LUNNTUAAINALY
stluuunauvis neasnan nalain waznsidu nieandonsasdayanligldaen
AANGNANNULENIU Usziny vFaanuEAA D LAFNEBINNT
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AIUNAIN BRI 19TeYaAATUIT (data table) N9a9FUINNTABMILLLITIUN
(Real-time Search) N19iEeNAIAUTRYA WATNIIULNNTIN (pagination) saiLdRyATIINNA
931 918N19

Web App Dashboard sTudouanaginus dromndonssy

= Fandguaas o] ~ = uburuner: Arvriara (Bar Chart ) -
I I | - Fudu nejmoun dwd s ) Fruau (rwmer ¥ mesvram )
_ e
®  grushery 242 30,430, T 315
®  Adernea 206 3,222 THO 18
— & Ve - 171 2,682,393 58
® dresndwniiu o9 1,495 188 O
[ - T T™a 1, 121 O Sl
R e ] 35 A11, 34706
L o 18 sTA801_02
B srsagusoynn i Bnaen  Thrwed  dilluitrehe
Al Deudreu s e e ] A Aamy e furirs e be drue weawdu vietssed e wowdlden 00 eeus
ma [(YEFIN TS & 1 umegliuin 3w asiulu ey T 1 [} LT s g Thawld
o ] Ly AN T6av"d
M s s 1 q e Toants
OO380 1148 e el s - 2 ame1 30 Toantd
“a M 1 o e s ey b G L ' 1 a0.000.00 - T
riniaume e 1 5415 Rl nes #1180 2 3 a = »

5. dunaumsianuwaznsldau

TANAF19T8992UL Google Apps Script AnFuase Web App Dashboard
A3 Hnendanssw fiflauaneny e Saidunisrhounsudaumafigenis
Taseanuuy UVUX Migunawlados Tailwind CSS wazld Chartjs #1uFUn1suandus
wuuginasnsanasuguulduuuFaalnd

?ZUUﬁ@Z?QN%@Nﬂ@@’mVJﬂLLN'uﬂ’]u (tabs) Aundayaliainynaedul wazdn
vaneuagluanmungudeyaluynaeduillasdmnluds naddouaed “Uiaeenu” uans
%umLﬂuﬁuﬁuLumgmLL@:ﬁm@i’ﬁﬁumﬂmﬂiﬂﬁﬂﬂmu%ﬂﬁmum fduneusiil
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(1) dlalna Google Sheets Ndayanzilaunginsitlandansss
(2) iy dauasne (Extensions) -> Apps Script

udayangiou handunssy lsewennariuaiuns e
File Edit View Insert Format Data Tools Extensions Help

Q 5 2 & § 100% -~ £ % 0 .00 E Addons v 13,
Macros >
Al v | fx deud ®©

A 5 c o < Apps Script

NN 6 NMNWLAAINITEN Apps Script

3) MavlAmanluldd Code.gs aan uwdarnaanldn daui 1 (Code.gs) #l
Gemini @593l naunu

aW Apps Script gnudayamgsicutidheandosnssy @

o Files + B Run I Debug doGet ~ | Execution log
<> Code.gs -
Index.html 2 (' Tndex')
D 2
R “ setXFrameopt ame0pt i onsMode . ALLOWALL )
© Libraries -+ 5 addMetaTag( " width, initial-scale—1');
6
_ Services 4 S0
= 8  function getSheetData() {
9 Fy {
€@ .
1
1z i
13 var globalteaders = [1:
14
15 7/ euw 3 s (darasiemih-wdeaan)
18 if (sheets.length > @) {
17 var firstSheetValues = sheets|a] getDataRange() getValues():
18 if (firstSheetvalues.length > @) {
19 globalHeaders = firstSheetValues|e].map(function(h) { return h.toString()-trim(); }):
20 ¥
21 )
22
>3 /7
24 fo te lenath; mes) (
25 v
26 v getName () ;
27 v DataRange().getValues();
o8
29 17 (values.length == 1) continue;
30 var headers - values[8].map(function(h) { return h.toString().trim(); });
31
52 for (var i = 1; i = values.length: i++) (

MNA 7 NIWLAAINITINY Code.gs

(4) PANTLATRIUNNE +8AaNAN97 “INA” (AN TWE) 1@anaFelnduwuy HTML
warssTalnddn Index (ldfaqld .html)

v
%

(5) FnaanlAn @91 2 (Index.html) Hauuei Gemini adaliildanalulng

P | doy o
Index.html NAATIUNILNUNTARLAN

a &

(6) nalu 1Tuiin (Save) M4 gilunuAaiFuLw
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o ™ -+ xecunon 1wy
<> Codegs 1 HroocType htm13
Indexchtml 2 <html lang="th">
O] 3 <head>
o . 4 <meta charset="UTF-8">
g Libraries + 5 <meta name="viewport® content="width=device-width, initial-scale=1.8">
) 6 <title>Dashboard ayinueithuindunssu</title>

- Services + 7 <script sro="https://cdn.tailwindcss.com"></script>

o 8 <script src="https://cdn.jsdelivr.net/npm/chart.js"></script>
9 <link rel="stylesheet’ href="https://cdnjs.cloudflare.com/ajax/1ibs/font-awesome/6.4.0/css/all.min.css">

@ 10 <style>
1 eimport url('https://fonts.googleapis.com/css2?family=Sarabun:wght@300;400 ;560 ;600 ;700 ;8008display=swap' ) ;
12 body { font-family: 'Sarabun’, sans-serif; background: #f8fafc; }
13 .gradient-bg { background: linear-gradient(135deg, #8f766e 0%, #8284c7 100%); }
14 .table-header { background-color: #f@f9ff; color: #8369a1; border-bottom: 2px solid #edf2fe; }
15 .table-row-even { background-color: #f8fafc; }
16 .table-row-odd { background-color: #ffffff; }
17 .table-row-hover :hover { background-color: #f8fdf4; transition: all @.2s ease-in-out; }
18 :i-webkit-scrollbar { width: 6px; height: 6px; }
19 ::-webkit-scrollbar-track { background: #f1f5f9; }
20 ::-webkit-scrollbar-thumb { background: #cbdSel; border-radius: 4px; }
21 ::-webkit-scrollbar-thumb:hover { background: #94a3b8; }
22 </style>
23 </head>
24 <body class="text-slate-78@ bg-slate-56/50 min-h-screen flex flex-col'>
25
26 <div id="loader" class="fixed inset-8 bg-slate-906/88 z-50 flex flex-col justify-center items-center text-white backdrop-blur-:

MNA 8 NMNWLAAINI9I Code Index.html

(7) vnsdlaldanutasaaniu nslildeuls (deploy) -> nnsvinloildeu
16luad (new deployment)
8) nandsznnidlu ¥unetl (Web app)
Y Y =
(9) FNAINITLAINN:
= o o 1
e Execute as (Fanldlugnuy): fadu (Me) (14 KKU MAIL)
e Who has access (é’ﬁam%ﬁ’]ﬁ\i): Anyone within kku.ac.th
v s
(10) pantlu navinlifldaule (deploy) anntiuszunazaednsnisdnisdaya
1 v 1
(authorize access) lHinARNAdLAZIABNIANIZYAANINHBLNATBIBIANIVINTL WeANTA
nasdinde dellusnnsnisaauanaANlaeaitaesdeyaninulauisresnnningds
1 v v
wauLny’ WawFaduiunew azla aerf Web App (URL) nhalilawmu script.google.com/a/
macros/kku.ac.th a95U1Tlalden1uiin dashboard Wi
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Waeb app
DEF - @ xecute as
Me (S @kku.ac. th) -
New deployment rmm within Khon Kaen University -
Only myself
Manage deployments Anyone within Knon Kaen University
Anyone with a Google Account
Test deployments Anyone
ance
Active Configuration @
Web App Dashb s
“ PR as - version 13 on 23 Jun 2026, 08:30 - |
Dashboard ghyuda...
P S—"— | Dashboard giyudauaassiousd droundunssu |
s yudayaaisioawi ..
i e ot AKIYChZEDIVIWBATLKEGST 647421 JCCONLWNRBIKIGONOI97 JCIGAXhBDAYTZKIZIu!
i copy
srudauanisioaei..
web app
Archived
swwdauaATioaet .. i copy
AdFIAToueT waa... | - . |
ancer

MAN 9 AWLaAsTURaLENNT Deploy

6. nmsudssiliunasnagauseuy faedssiiuszuyly 2 Aunan
AIUWSNAS N1INAFBLNINNATA (technical testing) ATALIAGNAYINGYNGDY
vastayafiuans Arudalunislvanminas nsvineuuugUnsniwazius e dsing aun
Google Chrome, Mozilla Firefox, Microsoft Edge, Safari U1 iOS Wag Samsung Internet
Ul Android 998B9NMIMAaRUAMNLAR A8 LLEUEUR AL

Khon Kaen University

One account for all apps.

Email Address

seessssghkku.ac.th

Or Sign In With

B o

AN 10 ANLARAITZLLNITIEN Email KKU tiatiugifani

AUNRDI ABNNTLsTIHUANNINa lanasl|H911 (user satisfaction assess-
ment) Ine/lfuuuaaUnINNInIdA Likert 5 926U Usznausag 10 $18n19Useidiu AuyAaIng
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dhendanssuitideuszuulunistiRauaiuam 20 audinssiteyafasatiAdanssain
Laun Aade (x) wardatudeauunInggnu (S.0.) waskFauUmUITazinaINIsA1EleIY
Auagiusineaukazndnisissuylyldeuas

> miswaguudavaszudumsusKisdanisasnunignIsassy

AW s=uulau (Rauwcuul) ) stuulkld (kavwauun)

ﬁuﬁﬂﬁaga’iulw;i Excel ugnsigxuagou o gudioyasougudiu Google Sheets m'molonnn
Saiututadavnou@diaasiaw: nnawhuduinasiia

o udvdaushulnsAwn davduAudayaniniiulonans o uasuasauaavandisealng AukiAsiunlanudi
K80 Excel lds:gz1aunutuniskikunglasnssiar szuchukuvuazanu=galou

. - s = 2

assvuuAsiuriUs=sUdavauassannkaonn aszvtuls=91Umldasaaisatuuin
oms ldaikaieiu Wgvonnsiudiuklouazaniuzasvnin

o s1gvuanadevsousoudoyannkareIwa nswwandaswanlud@oindoyasse
tdnainu awddeyalinsoiu fusksiSenagldiuf Iudevsasiaviu

o Kudgviudvg lausaidnavdayansnwun n_nriLbamutﬁ'tﬁou‘aykalﬁws‘auﬁu [SIVEITE)
vovAuldlaaaso @kku.ac.th Uaaanedogszuu OAuth

Uryranan: doyans:dans:e « iibulaguu v Us:lawu: dayasougud « Saalni « Whavldnni
A + 520152 « Uszkdans:ans « DA TGS aLw

l(l"ln\)IUIGW1 1« Woarduduuiu ﬂUana\)f‘rS g

O L0 Al @

Google Sheets Apps Script HTML /CSS/3S Chart.js OAuth 2.0
gudaya Back-end Logic Front-end UI nswwand ANudaaasny

sUf 1 uwunw3euifisuns=uaunisuskiisdanisasiuriszuuiduuass:uulnu

MW 11 nassnaagunlainssuaunisLEusdnnIsAgi e dnn ey

7. nsanausHybaukazlszmdnius udiyaainslunienunaiuuas
BUINNNTIENUIBITZU UWAZINELNTUU website 199U LA INIANNNIDALAY
foyanginireusdazioeuls

NANTSINE
1. NANTNAUISEULFIUTayaATATU

7% ummm@mmnmmmwwmmummmmmmﬂmmﬂmsﬂmmumu
1191 931 918N"7 YAAPIN 41,994,054.37 L Tugudaya Google Sheets tneiiidaya
AT N TATEIAVINASILAY 849 18NS HARNIINTGAY 40,342,138.57
u uasflngiueidsAwiasminglluga 82 $1anng gt 1,651,915.80 U™
m@m@m;ﬁmﬁﬁﬁm%@%ﬂLwiﬂquﬂ?:mm W.A. 2531 D4 W.A. 2568 ANWUNATNADIUY
wudhdaginsmEesldinu 832 :1ans frgaidenanin 17 1ens MuazBaamiiensas
m;ﬁmsvﬁmmﬁqmmqﬁ 1
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A5 1 AusukazyaAIAgigia kb unmmviiaeuludsindendanssu Taeneung

ATUATUNS
e
awau (91e1n19) (un)

UNAREN 30,430,721.56  28.50
2 ARIEINAN 206 0 206 3,222,790.38  24.26
3 Wa9aHEINANY 171 0 171 2,682,393.58  20.14
4 dhendanssy 99 0 99 1,495,188.03  11.66
5 Weganee1niau 78 0 78 1,121,096.54  9.19
6  viesangeneiasasniiimuyaal 35 0 35 411,347.46 4.12
7 ARIENBIANIT AT AL 18 0 18 978,601.02 2.12

T 832 17 849  40,342,138.57  100.0
8 pyitusiANAW/FRAMNg 82 1,651,915.80

wanewin: deya o Juh 31 fuanan w.a. 2568 senislugudeya 931 senis denginueinienld
91U 832 918013

2. wansdsziiuanuianalaradynains

NamiﬂfrzLﬁummmﬁqwaiwmuﬂmmﬂwmzﬁmm&imzuuﬁﬁmm%u
(n=20) wansfamaradl 2 wudrlunwarayaannsiinauitanelasessunlussduiann
(%= 4.50, .D. = 0.56) Ineis1en 19 | fpzungegaanssuFuuanldun pugnansalunig
dnfedlayaldannnniinniagn (x=4.75) Arugniesuazannunsdoutesdeyaiiuans
(x=4.70) Lmzmmmmﬂ‘lum?ﬁumLL@zﬂ?@ﬁ@H@ﬂqﬁmeﬁ (x=4.65) ﬁlumm:‘ﬁ'ﬂﬂma‘ﬁ
¥pzuuutianiigade aumaadalunsiuaauinaauazuaadnansus (x= 4.15) i
deaglusziun widudsndufipaniluwamndsudsduszasdaly
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22

El’]ﬁ"N‘VI 2 N@ﬂ’]‘Iﬂﬁ‘wLNuﬂ'ﬂﬂ\IW\i‘W@I@ﬂ@\mﬁ@’]ﬂ?[ﬁ]ﬂ?uUUﬁ’]u‘ﬂﬂN@ﬂﬁ‘ﬂm‘W (n=20)

prwanansnlunadnfedayalfannyniipnioan ANIN
2 AYNDNABILATAINN muﬁaumm‘*ﬁmﬂ@%mm 4.70 0.47 ANN
3 anwnazanlunsdumnaznsesdayangine 4.65 0.49 ANN
4 AINAENINUATNNIRBNULLUTINABULAAINA 4.45 0.51 NN
5  dsrlemivesnsadsalunisdniula 4.40 0.68 ANN
6 Anudrelunisldanudmiuy paNavill 4.45 0.51 ANN
7 anndsesduvesssuunisdngseuy 4.35 0.75 ANAN
8 nmssesfunislidaemuuginsallnsdwidete 4.50 0.51 AxIN
9 anuduletamiluniansmatiuagineilszant 4.55 0.51 ANN
10 AnNmnlunsiaAnTiaauLaLandHa 4.15 0.49 B
NNTIN 4.50 056  ANIN
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ANRIATY: IULIATUTIUBIANNIATNG; N199ANN9LBNA1T; Google Shared Drive;

ANTNENUNTEUL: tendangsd

Abstract

Background: Correspondence management requires accuracy, speed, and
traceability. The Pharmacy Department, Srinagarind Hospital, handles a large volume
and variety of incoming and outgoing documents daily, but its former system — a hand-
written logbook followed by a Microsoft Excel register — kept records separate from the
actual document files, causing slow retrieval, risk of loss, and no real-time collaboration.
The Department therefore developed an electronic correspondence system on Google
Shared Drive, enabling staff to work anytime, anywhere via computer, smartphone, or

tablet.



91s4d1s [suwequia urdngrdsvaunniu KU 29
Khon Kaen University Hospital Journal

Ui 8 aUUR 1 UNSYAL - TUAL 2570 | Volume 8 No. 1 January - March 2027

Objectives: To develop an electronic correspondence system on Google Shared
Drive comprising four core databases (outgoing-letter, incoming-letter, internal-circula-
tion, and document-number control registers), and to evaluate operational efficiency and
staff satisfaction compared with the previous system.

Materials and Methods: This research-and-development (action research) study
comprised four phases: analysis, design, implementation, and evaluation. The sample
comprised 10 Pharmacy Department staff who were the actual system users, selected
through purposive sampling. Data were collected via operational log sheets and a sat-
isfaction questionnaire, and analyzed using descriptive statistics, comparing pre- and
post-implementation indicators by percentage change.

Results: Document retrieval time decreased from approximately 10-15 minutes
to 2-3 minutes per search; document loss/not-found rate decreased from approximate-
ly 10-15% to 0-5%; and overall staff satisfaction (N=10) was very high (mean=4.60,
SD=0.52).

Conclusion: The Google Shared Drive system improved document storage and
retrieval, reduced operational errors and paper use, increased staff satisfaction, and
was extended to nine additional database systems within the department: 1. a digital
correspondence database, 2. a database of medicines not listed in the hospital formu-
lary, 3. a J2 (controlled-drug) database, 4. a database for medicines proposed for
hospital procurement, 5. an equipment-maintenance repair-request registry, 6. an IT
repair-request registry, 7. a staffing/manpower database, 8. an equipment (dura-
ble-goods) database, and 9. an administrative workload database.

Keywords: electronic correspondence management; document management;

Google Shared Drive; system development; pharmacy department
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WA 9 NINIUUARNTH L
szazd 3 msuszuulyld (Implementation): dnausniErifinsnsldenu
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* Mock references created for illustrative purposes: Phase 3 Implementation Guidelines, 2024. [2] Parallel Running Strategies, 2024. [3] Legal Retention Requirements, 2024,
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NANETHA

Abstract

Background: The concurrent use of Triple Whammy medications—angioten-
sin-converting enzyme inhibitors (ACEls) or angiotensin receptor blockers (ARBSs),
diuretics, and nonsteroidal anti-inflammatory drugs (NSAIDs)—increases the risk of acute
kidney injury (AKI), particularly among elderly patients who are physiologically vulnera-
ble and often receive polypharmacy.

Obijective: To determine the incidence of AKI and identify factors associated with AKI

among elderly patients receiving Triple Whammy medications in a tertiary care hospital.
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Methods: A retrospective descriptive study was conducted among 200 older
outpatients (aged > 65 years) who received Triple Whammy medications at Srinagarind
Hospital from January to December 2025. Data were analyzed using descriptive statis-
tics, Chi-square/Fisher’s exact tests, and Firth’s penalized logistic regression to identify
factors associated with AKI.

Results: The incidence of AKI was 5.5% (11 of 200 patients). Univariate analysis
showed that chronic kidney disease (CKD) and follow-up at the nephrology clinic were
significantly associated with AKI (p<0.05). After Firth’s regression adjustment, CKD re-
mained independently associated with AKI (adjusted odds ratio [OR] 4.20, 95% confi-
dence interval 1.14-15.45, p = 0.031).

Conclusion: Older patients receiving Triple Whammy medications had a notable
incidence of AKI, warranting close monitoring—particularly among those with addition-
al risk factors. Healthcare providers should consider regular renal function monitoring
for this population.

Keywords: Acute kidney injury, Triple Whammy, Elderly, Risk factors, Polypharmacy
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Anenssuggeanglulsmenunanfagiaestlszmaieeasuiilag Koeck WazAny nUAN
gnaasnsléFuen Triple Whammy Yesiaz 5.7 lugtlhefiflengade 75 3 Tnelunsdifiingans
ARINLWUzLNTVEA NSAIDs wudhmehemedlaRtuieus e Tlduihmsunenues
Imjmzﬁ”ﬁjmﬂaﬁﬂﬁmmmﬁﬁﬁmiummmmﬁmfﬁmg lunnuadLALafiu Dahmke LAZANL
PIENIUANNTNYEY Triple Whammy Feeiaz 1.4 lulsenenuianmagiaesadnimesiaus
Tnemuinfenaz 4.1 1eefld e nguEian Ll AELEELNGY Az TR ALNSTLL
Feusnludlinmilieanguasdnamnsnsesrasiafipaalla (sensitivity) gefieiasiaz 88.3
uazlfFunmsseniuanunndddenivianay 7.7 axfeulfidiudinmnhszuuaisaumne
W 998mI9adL Triple Whammy flss@nsnnludunidnassdovudidnnseiindinsy
do1’ adslafinny eymiaasnisziaaainasswiing lunguyaainsmienisunmedaaaiy
gilassndnAty Tnel Alsobaie WATANLE WL AAINININNITUNNETNFReAY 75 TliiAawg
Aeafusngnisnd Triple Whammy uaznnaidniia NSAIDs Ingllaifesiiludssinazidu
faddndnyivnlfAansldenguilegldldFunssaiuanudariew”
AINNIINLNIUITIDINTTHL 96T Wud’]m?ﬁﬂmﬁﬁ@gzﬂquﬂ,ﬁm&iﬁ?’uﬁumﬂuu?m
vasszimanyTuan wazgadulufgianlunnundaanss fuefifumidnnsqanineziy
Ugundl visediaalsprialanazvaaniaen ‘Emﬂ”\imm%’@g@luﬂ@:up’_jﬂfm@;amqﬁ?ﬂﬁmi
wenfiasnenlulsmenunanfagififlsasnduden® InaanzashedalmBunae
Uszindlne feyaifeafugiAnsaluasiadefiduiusiunnglammiudoundu ludgs
a1y @ilEFuEngw Triple Whammy feflatatnesnin’ nsdnenifasiimnadndnlunig
a¥nasdpafidslsrinflufumeslssmelng WeAnwgiFinimnfesniaglaunaiy
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a o o dlu/ o o o a & = o L dl Yo
Reundy  waviladenduiusiuniaianglauinduiasundy  Tudiaageengnlaiu
angu Triple Whammy duaziflunuaniglunisihszdanazilasiuniaglauindy
o ea ey e 4o &
ReundulunguiUianiaudasgeiisial
=] —e
ABNITANEN

suuumMsANE: NIANHENITIUWILLLHRUNAY

dszrnsuaznguaade: fulariounanieny 65 Jauld Mdniuntsinenluy
wnungilaeuen Teenenuna fuasuns wazldFuengy Triple Whammy (ACEls %78 ARBs
foufuenduilagnng waz NSAIDs) 33194 auUNNIIAN T8 hausunau T w.a. 2568 Tng

& o ¥ =] % 1 v dld dd’g dl Vo :I/ 1
inasinisdndnisAnelann  fiseuannieny 65 Taulinlasueasusia 3 ngu pnx
g Triple Whammy lutdasnanidne uazideyaresaipsieniului@en (serum
creatinine) NaRWATIzNINNIIINEINANIIsTIHUN g I LRUNAULE ol
n1sAnaanaINnIsAne 1iun uaenlafunisatadelanaisefscazgaiinanseaanie
agnauwda fulaedldiuan L@W’]vmﬁLﬁm‘lumf;vmﬁum%m’mmmﬁmmmmmim
wslmfmﬂuim Iummmﬂqﬂmumﬂ@u Triple Whammy 11nn 1 ASs yniianazle
UnaLseSedneien 1 AN T RAmANsANa WL TUREUNTIAY (study flow)
uansligi 1
UM 1 wrulsduneuniian

a1

; B dye o
deueniiiong 65 Yau'l fdrunisusans

Tsanears unsung w.a. 256851491 63,188 570

f

Ahwiilaitins 191 lunqu AcEy

ARBs %30 Diuretics 38 NSAIDS

4 ) U 45,512 510

#1heiifims 141 ACEY ARBs %30 Diuretics 138 NSAIDs -

UM 17,677 310

s

T T s v 9 o
ﬂllhtl'ﬂ'l.llNTulﬂm“l’lﬂ'ﬁﬂﬂ!'lﬂl.m:ﬂﬂi]ﬂﬂ

TIUIU 17,476 510

Sy @ oy o %
Qﬂ”)ﬂ'{lﬂ'lu!ﬂﬂ.l"l"lﬂ'ﬁﬂﬂliﬂ LagANBDNTIINUA

FIU2U 200 518

A4

vy e & o o
N“iJ’liI!ﬂﬂi]'lﬂ'ﬁ"lGIiJ'lﬂ!i]U!ﬂiliJWﬂ'u

U 11 910
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fenunaglanaiuidaunau: Maduanaunet nadisduresrnrtientuly
Aanetnaties 0.3 ﬁaam"wimm%mmﬂmﬁugm (ANNLNIUTURY Kidney Disease:
Improving Global Outcomes; KDIGO)

nsiiusausantaya: udeyaanuassidavdidnnsefind dszneusnedaya
sl (ang) et Tanslszansi) dayaeniiléiu (1fn 1w srazina1nnsld) uanmanietes
Uf1IANNT (serum creatinine, eGFR)

AMUIUNFNAIREN: NTATUIUNGNAIRENITgRT 2uIAFaeting (N) = Z° x P x
(1-P)/ & Tneirnvunlsl Z AeAnadi Z inuszduanuidasiufasas 95 windu 1.96, P Aa
dndausassnensiaulalutezang uaz d AerAmunainindaugegaiinansuls lunis
Anwnillsivindu 0.05 mﬂmiwumm@immmwudqmmqﬂmm;ﬁﬂwﬁié’i“um Triple
whammy udainn1azlaunalduaunauwinhu feaaz 145,75 Favfuannafaaginedi
T Rewawiniy 84 e mﬁ‘ﬁﬂmﬁwué’ﬂqmL%’qmwﬁmﬁé“ﬂﬁmqu 200 318!

NNSAATIENTDYANNRTA: i@g@ﬁuﬁmﬁmezﬁé’qmﬁa@qm?mm (Aad
Sasaz AaAn (mean) dwﬁmmummgm (standard deviation; SD) %58 A1NgEIF1Y
(median) N&aszrdnemIasng (inter-quartile range; IQR) ANNANEILNINITAIRTaYA)
mﬂﬁﬂuLﬁmuﬁﬂwm:ﬁugmiwdwﬂ@;uﬁLﬁmmﬂmﬁm nazlaunaduaunauldann
Chi-square test 1199 Fisher's exact test §15UAMULFITINAN WAL t-test 1178 Mann-Whitney
U test drususautlsdaiiies tasefiduiusiunsfinnnazlaunaSuidaundu Jneme
FaennsAszinisnnnasladdAnsanLsiien (univariate logistic regression) Wniauali
sUuuugnIdueandetinaney (crude odds ratio; OR) FrAnndeufifasas 95 (95%
confidence interval; Cl) Tefautls e p < 0.20 AR TR $au
fusaudsfifanuddynienaiin azgmihdngmiinesiuunwysautsdan Firth's pe-
nalized logistic regression Lﬁ'@ur’]’ﬁmm complete/quasi-complete separation ﬁLﬁmmﬂ
WNAFaeteesifa AKl Semautien (11 $e) LL@:‘LI’]Lmuﬂlugmmuﬁmmquﬂ@m’ﬁ
15U1An (adjusted OR) az 95% Cl Tmﬂﬁmumzﬁuﬁmﬁqﬁmmmﬁﬁﬁ'm p < 0.05 N9
ﬁmﬂﬂ‘ﬁ?)Lﬂi’]xﬁ%sﬂﬂﬁwiﬂmﬂw STATA version 18 (StataCorp, college Station, Texas)

A3LUFTINNITINE: ‘llﬂNmﬁﬁﬂﬁﬂmmiﬁfmirm@?ﬂﬁﬁum@ﬁﬂmiuuwwﬁmﬂ
ANIZNITNNIN3LEITN ATLLZULNNEANARS NrTAneNSevaLiv 1aafl HE691230

NANISANEN

AN ERaeidnasnsdadhean 200 718 wugtheRidanaglaang

Reunduauu 1 918 Andugtiinisnlfesay 5.5 veadilaevionnn Aneuzing e
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filaeszudnanquilaiinauaziin nazlaunaduaaunauLanslunngan 1 wudiensaas
et tandandanlug) wazurunfgthadniuntsinmlafinnuuansneiuasinalita Ay

neanRsznIwasngy endulssdalalamefmamulunguiiianiaslaunadunauna

o o v

gandnguinliinaninzlnunaduidaunduateiipdndty (Geaas 45.5 Maunuieuay

o
!
a aa

16.4, p = 0.029) wananidndaugienidnfunisinuneainlsalalunguindia nacls
Ui uReunaY JuunldugeandinguilifianiarlauinduiRaundu wuiu wlling
sepudAtyN19ana (Gasay 27.3 Nauiufeass 7.4, p = 0.055)

A5 1 ansaziugiuaagibaawunmamaianiglauaaudaunai

pauds laiifim AKI (n=189) | 1Aim AKI (n=11) p-value
81g) (1), meant SD 74.06 +7.38 73.73£7.00 0.882
WATE, AU (Faeaz) 91 (48.1) 4 (36.4) 0.543

TeAtszansin, anuau (Faaa)

Tsnnausiulaiings 93 (49.2) 4 (36.4) 0.539
Tenlasiulunangs 5 (2.6) 0(0.0) 1.000
T9pidlaLaTaeALABn 54 (28.6) 4 (36.4) 0.733
Iﬁ‘ﬂvl,[ﬂg@ﬁf‘/ﬂ 31(16.4) 5(45.5) 0.029
Tapau 22 (11.6) 0(0.0) 0.614

WHUNASULFNNT, A0 (Gaza)

WEUNANETNITH 127 (67.2) 7 (63.6) 0.754
LHuneaslstlang 12 (6.3) 1(9.1) 0.532
AainlsAle 14 (7.4) 3(27.3) 0.055

Rl 13 (6.9) 0 (0.0) 1.000
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Lqmmmm#\lwﬂ 1(0.5) 0(0.0) 1.000
Vieeaniau 7(3.7) 1(9.1) 0.369
scvT 22 (11.6) 1(9.1) 1.000
92821981N"TbASL NSAIDs (F4), 51.5(29.0-93.75),  [80.0 (40.0-95.5), n=11 |0.385
median (IQR) n=94

UHNNEILR): AKI; acute kidney injury, SD; standard deviation, IQR; inter-quartile range, NSAIDs;
non-steroidal anti-inflammatory drugs, SCVT ; ﬁ@ﬂﬂﬁuﬁﬂwmmLﬁ@mm:‘mmmﬂ,1%5 Welch'’s t-test
dufueng, Mann-Whitney U test §1113132e1219a1 NSAIDs, Wa¥ Fisher's exact test §13LIAAL191T
nguasiaa futsszezioan NSAIDs fifeyarnnmely 95 e (havsmed lungulaifia AKD) Aemeenu
n 2egusaznguiniuly

LAnAsTTadefiduRus iU AN lALN A LB I AL U AU LR
(univariate logistic regression) wandlumnaedt 2 wudnlsalndesadutladeiduiudiv
maRanelaunaldLRe LN AU NiE A1 AU 19aA (crude OR 4.25, 95% CI 1.22—
14.79, p = 0.023) ARG LN RAaTnTaele (crude OR 4.69, 95% Cl
1.12-19.67, p = 0.035) dausauilaay y Tewn aney e T9A9aaan WaUNTIdN TIN5
wazenlungu ACEIs/ARBs enduilagnay uaz NSAIDs wsazaiia Tdwumnuduiusiy
naiannglaunaduRaunaued e lla @Ay nneaina Feausunesenis (i
azilsartan, perindopril, amiloride, celecoxib, diclofenac, ibuprofen, meloxicam LLag
naproxen) li@nansnUszannuAn odds ratio 1 tiesannlaifgaanguanazlauemdy
Baundu AlETusndanaawsiusmefias ¥ldAnn1ag complete separation Ly
LRGN logistic regression NMATFTU
A19197 2 MeAAsztlassRdNNus AunsAnnElau AR LR s UNA UL LU AAwLs

L&A (univariate logistic regression)

fails Crude OR 95% Cl p-value
218 0.99 0.91-1.08 0.884
AT 0.62 0.17-2.17 0.451
Tsmiszansia

AINsUTATINgS 0.59 0.17-2.08 0.412
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v o Uszifiulyle
lasiuluaenga — —
(0 512111 AKI)
T9pr AL AT aRALABA 1.43 0.40-5.08 0.582
I7plmizasa 4.25 1.22-14.79 0.023
y sziiulalle
Tapau 7 — —
(0 selu AKI)
WNUNASULIEANT
WHBNBIYINITH 0.85 0.24-3.03 0.807
LHRnaeflstlang 1.48 0.17-12.50 0.722
Aatinlsale 4.69 1.12-19.67 0.035
e sziiulalle
walfjimvialy — —
(0 712113 AKI)
y szl
wAan sy — —
(0 712113 AKI)
Yiadgnidu 2.60 0.29-23.23 0.392
SCVT 0.76 0.09-6.22 0.797
ACEis/ ARBs
Enalapril 0.52 0.11-2.46 0.405
Losartan 3.09 0.65-14.71 0.156
szl
Azilsartan — —
(0 selu AKI)
sziulalle
Perindopril — —
(0 selu AKI)
— — Usziulalle
Edarbi
(0 selu AKI)
— — Usziulalle
Irbesartan
(0 selu AKI)
— — Usziulalle
Telmisartan
(0 selu AKI)
— — Usziulalle
Valsartan
(0 selu AKI)
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Diuretics

Amiloride

Uszfiulals
(0 7811 AKI)

Spironolactone 1.63 0.46-5.82 0.450
Hydrochlorothiazide 0.50 0.11-2.40 0.387
Furosemide 2.04 0.60-6.93 0.253
Uszfiulyls
Indapamide — —
(0 1e/lu AKI)
NSAIDs
Etoricoxib 1.08 0.13-8.99 0.942
Aspirin 2.95 0.37-23.66 0.310
Usmfiulyls
Celecoxib — —
(0 7e1lu AKI)
Usmfiulyls
Diclofenac — —
(0 e1lu AKI)
Usmfiulyls
Ibuprofen — —
(0 :elu AKI)
Uszfiulyls
Meloxicam — —
(0 7811 AKI)
Usmfinlyls
Naproxen — —
(0 :elu AKI)
s2820AN1TLASU NSAIDs (d34) 1.00 0.99-1.01 0.413

UNELIE AKI; acute kidney injury, ACEis: angiotensin-converting enzyme inhibitors, ARBs;

angiotensin receptor blockers, NSAIDs; non-steroidal anti-inflammatory drug, 3lAT1EHANNANAUS

fiagl univariate logistic regression kaz31e9uNAaLlL Crude odds ratio (OR) wiandaemNTeiuias

az 95 (95% confidence interval; 95% CI) siautlsiilianunsnlsznnnidn OR 1 illasannlaifigihainifia

AKI (complete separation) Tungusanana
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Lﬁ@%Lquﬁuuuwnﬁquﬂ@é’qsﬁ“ﬁ Firth logistic regression Taaitlfusaudsnaulsiun
21 e Tappnasuladings uaznsl45U furosemide wanslumanedi 3 wudnlsels R
Fapaflutladedasiduiusiunisfinniaglauaduidsunduasnailo g Aonieads
(adjusted OR 4.20, 95% Cl 1.14-15.45, p = 0.031) drusanisaulinuauduRusRL
nsiiaN1Z AL AR LIRIUNAURLI NN TAN ATyNNalif

AN9199 3 tadaNduNUsALNISIAANZ lALNALA LR AUNARATNNISILATIZIALLIL
W‘vgﬁ"JLLﬂs‘ (Firth logistic regression)

Aatkils Adjusted OR 95% ClI p-value
1) (flanaiinaw 1 1) 0.98 0.90-1.07 0.706
WA 0.54 0.16-1.85 0.327

TsAtgzansia

190 1m5059 4.20 1.14-15.45 0.031
ANNFUlATINga 0.72 0.20-2.54 0.609
ﬂ’]ﬁ‘vlﬁ%‘/i_l Furosemide 1.26 0.34-4.67 0.734

WHEWE AKI; acute kidney injury, OR; odds ratio, Cl; confidence interval, CKD; chronic
kidney disease, AATziiaag Firth's penalized logistic regression LazaneNTUNaLlL Adjusted odds
ratio (Adjusted OR) N3auTE2 mmﬁ@ﬁu%‘@m: 95 (95% confidence interval: 95% Cl) Iagildaamanand
Lﬂ'f'v'faLLﬁﬂcymmﬂmm’fmg@@ﬂqmuymiu% \Navanysal (complete/quasi-complete separation) sl
mmmmﬁ’mqué’ﬂqﬂﬁLﬁmmqﬂmmmﬁuﬁﬂuwﬁuﬁﬁ@ﬂ (11 372)

anuds1auanIsANEN

Q’z}}qmqLﬂuﬂ@:mﬂizmmﬁﬁmmdﬁﬁm \Wuiiasdmiun1sAne Triple Whammy
Farmauasedszniefidenlaeiu dsznisusn nsvinurasladennasasmudaeting
patiluAoell LLmu;’gﬁfTﬁmﬁ%ﬂﬂﬂﬁﬁ@ﬁﬂdqLﬂuimimé@%ﬁ@ﬂ'wﬁumqmi VRIS LIH
aunsadnsastedla (renal reserve) anasuazlasianisudnunlasmananfresiden
(hemodynamics) vadlaunndnszanainlyl? deznsfiaes faeengsiniilsasansans
TsAuazléFueuaneaunu (polypharmacy) taewuinggeengiinens 65 Fauly annd,
Saaay 60 Mensand 5 Menisaly v lEilanaifndaunisddldensaiia (prescribing
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cascade) 1Hgs Insianzilosusiazignaclugaanansineii i ACEIS/ARBs dwiu
prwsulafings enduilagnazdmiuniazuaavderinlaguisas uaz NSAIDs fifilaana
Feldiaelnelallgudaunnd 7o

mmnmuwu’aﬁﬁminiquimmmﬁmﬁmuw@*ﬂuﬁﬂfmﬁiﬁ% Triple Whammy

1516 L AzA AUINNY

therapy agfifanas 5.5 eaglugasfineauluassounssannugni
fananafadlunazunandeuinauddmieedin desanduiusiunsiivtuaes
Sanndedan srazinanisueulsmentng uazatldanelunnsine’ WenRauifiey
funsAnelusnalsznd wudhgiEnsal nalaunaiudaundidlumsinmnlndides
Ul Dahmke wazAniz Meululamenunanfionfsessinsesiaufmyuasas 4.1 Tu

giloelé5U Triple Whammy® uazaanadadiiu Koeck hazaniz Nsennulugiaadaenssy

u
¥

Havanglueasnil %awm’qmﬂ%ﬁmn@iuﬁﬂuﬁmmﬁﬁﬁﬂzﬁﬁﬁmwﬁqmaﬁﬂiuﬂ@;m’jﬂfmzp
mqﬁﬁiméqmmmﬁmgﬂﬂqqiiﬁmqmqu”ﬁﬂqifﬁﬁwﬂum@ﬁﬂwﬁﬁzgqndﬁﬁinﬂqﬂu@qﬂﬂﬁ@
ﬁnm@xﬁuﬂ@xmﬂﬂuajﬂﬁé‘awuLﬁm%’ﬂﬂ@: 2.0 ArnuANFNIAINAII819eBUE AN
m’mmeﬁhﬂuﬁﬂwmmmﬂ@;uﬂixmmﬁﬁﬂm ﬂﬁmﬁ@m@ﬁﬂmﬁs{qLﬁuquzﬂ@:w’j@a
@’1aﬁﬁimﬁ"qwﬁu%ﬂu‘mwmm@maﬂqﬁ SulassrutARaaiLmzLssanIafinnng
Taueiuidsunaugandszanaialy ugnanitpaauanssluieueeaniazlnung
Sudsumauildlusazniafinm anailunanaaiiamusedieftiuluiden wazsziy
mié’umL%d;‘ﬂslummﬁuﬁ'Lﬂu‘ENGﬂuuwmﬁé’qmﬂuﬂ@ﬁﬂﬁm@mm@&i@mmwn&hmm
g afneulfiguie
fadefinudnduiugiunarlaunaiuidsunduedneiitd Anlunisinmine
TsnlnGEessiifhiunnay (adjusted OR 4.20, 95% CI 1.14-15.45) Gaganadasiunalnmia
NeNBEITINETINsUTUR nanafie ACEIS/ARBs lfuaenidestneeninamesianais
fr enduflaanazantBunnndaavauiey waz NSAIDs fufnissenauaenidansdn
Tnawegdanfanmseamunaunu® flaeidlsaladendafeginacinuans
drsesnadlafianiandy wWegnnazfudranalnieanuiinienfAuianiadlauindy

217 nnsFaRn RSN AAGEN LA b L T gL

weundulidandieteiliiedAny
naglaunaiuidsundu lunsnesiiaudnien wipuduiusianansliaseluu
Sramyianls Svenaasteudnanuduiusinuidunaaineaudeuiurespanades
anlsalaEefannniriaduainnispnnnasneies”?
frhguladeenglinuprnuduiugiuniegl aunasuisundussihediiod Aoy lu

nagaAaziuLnfauls enaazviaulddnluan uneunaszAuRARa)RNENIIAARIN
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ANERIINIINTRINLA LazliuruineimINnsvinautedlnagudn dadendrAtyndnant

11,12

pNLAinAeanuzn1svnuzedlanazian AuaNITndseseslanuias " agndls
fApuiladeau wu e auaulalings waznisld furosemide AldwuANNANRUSDENY
NiludNATY Wiy TeenainaInaunfaegnaiaLaza uILmenIsainiaslauaLEy
= Q/dlgj o 6 ¥ O o aaly 1 A 6 ¥ v dgjgvﬁl a
Reundunien (11 9a) MlETameadaldineane® dadunuialdiviuiinsdssiiiv
pdeenzlauadueaund lugtaanladsu Triple Whammy pasandeAdnsinig
nsasilauazniamumausanisenetaiiuszuusinndinisidang ivesatinamaailunoet
AANTEN

sl AUNANINADUANANASLNLMUBILEALNTUIWIAG (75-100 HaANTH/dW)
plan19TLTIueAUsENeU NSAIDs 984 Triple Whammy @eialaiidaagifluiandw®® nns
Anwmaisaturenidiumnweslniuauissnundninen ™ Tnelimgnadngnaduds
COX-1 MumsnHuiuasanisadnwsaanunausululatasndn NSAIDs 1umngating
Rl Ay Tuanusinisfneunenisfneiusanwes lwiu Aosmsnadnggaenganuon
wnbasuiludszanuazeanainaazansialaieldiniuanguan®’ nefneilinuaaiy
dunusaeaildadAtyseudnuaalwiuiunaglaunalRuRaLwaY (crude OR 2.95, 95%
C10.37-23.66, p = 0.310)"*" atiglafinu dosanurumensnintias asdslaiaiunsnas
gatnedaan waznisAnm luauAnAfsszyiany NSAIDs Nl lidaaudniusntes Wiy
1AFNYTald iasannIsaenieufs e ueAdINaRaIUIATEINN AR N LATIUIA

o/ o o‘d‘ 2618
AN szl 5°
=2 QQIJ o a all 1Y QJalld dil o

uansAnilassnatiuayuLuAandngibageeny Tnaanizinilsalazass
Aoslasunnsisrdsat e lnddiansludiunisvinauaeslanaradimanzanaeang e
wazAag A Nd ATy lunnsdansasuaznumauanisenetilussuuluggeeny iean
ANNNLAENABNITAANIE AL LIREUNAY wazAIzUNINdauNAINNn

=] d’j o IS4 o o o dgl =) d’l 3| = % o o 1

nsAnetfAsdaaninfell 1) nsAnmilifunisAneuuudeunds vnliludaiunem
pauANAnINNdayals 1y a1asaazRuanaiunisld NSAIDs Nfuaedndelsuan
ADUNENLNA, 2) AnudusatheiiianglauiaduRsunduiaAeuinetas vinlimnamng
40R (statistical power) an11A LAZTI9ANNITENUIEY OR AaLdN9NANg Aanansaaluny
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Abstract

Background and Objective : Hypertension is a prevalent chronic condition in the
general population and is associated with the increased severity of various complications
including strokes and myocardial infarction. Achieving target blood pressure is a critical
clinical objective. However, drug-related problems (DRPs) remain a major barrier that
adversely affects treatment efficacy and patient quality of life. This study aimed to de-
termine the prevalence, types, and factors associated with DRPs among hypertensive
patients receiving pharmaceutical care at the Hypertension Clinic, Srinagarind Hospital.

Methods : A retrospective descriptive study was conducted among patients who
received pharmaceutical care between 1 November 2025 and 30 April 2026. Data were
retrieved from a Hypertension Pharmaceutical Care Database; Microsoft Access and
the hospital electronic database. DRPs were classified, and associated factors were
analyzed using simple and multiple logistic regression.

Results : Among 121 patients (133 care visits), DRPs were identified in 38 pa-
tients, corresponding to a prevalence of 31.4%. The most common DRP was non-com-
pliance (31.58%), followed by prescribing errors in the process (26.32%) and adverse
drug reactions (21.05%) respectively. Antinypertensive agents were the drug class most
frequently involved. All pharmacist recommendations were accepted (100%). Multiple
logistic regression identified no factor significantly associated with DRPs, and no signif-
icant association was found between DRPs and blood pressure control.

Conclusion : DRPs occurred in approximately one-third of patients, particularly
non-compliance, underscoring the pharmacist’s role in identifying, preventing, and re-
solving DRPs within the multidisciplinary team.

Keywords : drug-related problems; hypertension; pharmaceutical care; medica-

tion adherence; prevalence
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aenan 50 1 24(19.83)  21(25.30)  3(7.89)
50 114 64 1l 44 (36.36) 29 (34.94)  15(39.47)
65 1 11yl 53(43.80)  33(39.76) 20 (52.63)

satinnaniy (Alansu/iums®)® MeantSD 27.25+4.53  27.71#4.55  26.24+4.43  0.100

AMNAULARRRAILY (Hadtunsdsan),”
MeanxSD

136.95+16.41 138.64+16.30 133.26+16.26 0.095

AMNAULARRAAS (Raamslsan),”
74.63+13.07 76.54+13.18 70.47+11.97 0.017*

Mean+SD

AU ST (572n19), ® 0150

AU (Foeaz) '
#pandn 5 91ann3 56 (46.28)  42(50.60) 14 (36.84)
faust 5 sennsanld 65(53.72) 41 (49.40) 24 (63.16)

T9A39%, auqU (5e81a)
Tanladulunengs ® 81(66.94)  59(71.08)  22(57.89)  0.152
{sALLNU 46 (38.02) 28 (33.73) 18 (47.37) 0.152
Tiﬁllmé‘ﬂ%‘,\‘l © 15 (12.40) 11 (13.25) 4 (10.53) 0.774
Tainnsinangsnluinangs ° 7 (5.79) 6 (7.23) 1(2.63) 0.431

UNLLAB):

DRP (Drug-Related Problems) #sneile ﬁagmﬁtﬁm%’mﬁumﬂﬁm; SD (Standard Deviation)
NUNED muLﬁmmummﬂm

a WAIZAALATA Pearson’s Chi-square test

b AAsZAaEaDRA Independent t-test

c AATEUifnaans Fisher's Exact test

* ﬁﬁﬂdﬁﬁﬂgmmﬁﬁﬁlizﬁu .05 (p<0.05)
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mnmnﬁmﬁmmmﬂgﬁm%\mum 38 A%s (Foraz 31.4) wudnpanulisanileann
malden uiloywfinaniigais 12 p5a (Fetaz 31.58) s89a9NAR ANNNARTALAREY
Tunszuaunisdalden 10 A% (Fezaz 26.32) warennislufisdszasdnie 8 A
(3euay 21.05) ANEAL Feuandlunssd 2

mﬁ‘"m‘ﬁ 2 ﬂ%‘zmwmﬂﬁﬁmuwl@'mmﬂ%m (Type and Subtype of Drug Related
Problems; DRPs)
(n =38 A3)

dszianastigmanmslden  awau  samaz  AaagelunSunaainisAnei

1 A ¥
ﬂfl’]ﬁJVLN?rJNN‘ﬂ@’mﬂ’]ﬂ‘]]ﬁ’]

) 12 31.58
(Non-compliance)
- filhedniuilszniuananainusuiien
Lower use: @LURAANAN 6 15.79 v
auanANAUlLA
. 4 glaeaziulseniu simvastatin
Lower use: @NUNRAINNNAINAUILALIN 1 2.63 . . .
LANZNAUNINLWANE 7 1
x AilhedpAnuauntiulng uneduas
Lower use: AMMFAIN8INTAT 2 5.26 W .
lad5udssnuen Edarbi
wng d9lEFudsennuAtorvastatin
4 20 NadNFN il Wandea1mnafiu
Lower use: @1RAINaU 1 2.63 o 4 o .
wiglaesulseniuazain ndsanmig
i enAaReieay
Lower use: 115)A1NLNARINTT laifurlszniuen Madiplot 11 3 4u
v 1 2.63 Y = a - o
SRNGHR WB9aNHAINITINALUATEY
4 e 4 oa s
We9angn micardis FNAILLALAL
Lower use: @MBAMNEMNATION Fuaaudneiainaclanuzanu
o 1 263 & Q' =2 é’ d' @ -=l' A o 9
ANUUA A8 Nuad A9eATdaNwEae 11 len
PUANAY
ANAAAARRLlLNTT LNl 0 . unnelfiaan1sds Micardis Plus
11 (Prescribing error in process) ' waAs Micardis
a7 luNaLsEgaANIen
i 8 21.05
(Adverse Drug Reaction; ADR)
2N13919LAEN (Side effect) 8 21.05  mgA Enalapril lasandainisle
v Yo .
AnaNmanlunslasue (Failure
3 7.89

to receive medication)
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2|1 Caduet MN@INWEI’TLH@LLWV]F;I(%QZ%/\?

£171AAT19 (Drug not available) 3 7.89 1flu amlodipine L&z Atorvastatin
LN
ANANTUlLN1IF NN s NHLAN ) o
(Need for additional drug therapy) '
Tl & de dennTdayald 1s=3RmnLAe s Atorvastatin 40
. » 2 5.26 STy nod &
(Untreated primary condition) Faaniu wansstunnsldladasnil
e bz AN ) £ 26
(Improper dosage regimen) '
s UszdRimngilan vaerl@ losartan 100
aumeAiulL (Too low dose) 1 2.63 oL .
Laaniu WAL losartan 50 HaanFy
winel gueilef SudsennuAtorvastatin
A0n17lHvsanains e waYEzetimibe WALAEANL NDLAN
Tdmnnzaw 1 2.63 AT NeluN9F YN uen wWAEN
(Impropriate route or timing) PunFaniiu arann lhiianadaAe
16
n13dalden Sitagliptin Plus (Sandoz)
¥ . 50/1000 mg (+flunga DPP-4 inhibitor)
g11198U (Duplication/Repeated) 1 2.63

9uAL Rybelsus ({IUngu GLP-1RAs)
4 e asame o
Fearluinuein ol sonin

aniloyynnisigenfiaau wuan tTyainmsldenludfelaaunisineisns
19 A5 Gazay 50) 9998910 Aa Aaudediasuni1ssnenvFatingza 15 A5 (Feaaz 39.5)
wazlidanasiadilon 4 a3 (Fasaz 10.5) muansu axnEiaes NCC MERP' antloyin
da X . oo . - . L L
nAna wudwnilymldiunistaniunistdunamndanssuisunn 38 a3 (Faaaz 100)

\Haansannguenfintlyuinislden nudinguenanauanusulainnuuin
N4m 17 AT (Fagaz 41.5) Inglanizenfusiniuwesalemudu wazeantlaiutdequanimes
909893178 NgueNanluulalin 16 A3 (Fasaz 39.0) Auuwanslunisneh 3
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A15199 3 ngnenRwuilyuannislgen

NaNEN MUY | $REAS

NANENAAAINAUIATR 17 41.50
Calcium channel blocker (CCB) 7 17.10
Angiotensin Receptor Blocker (ARB) 8 19.05
Angiotensin Converting Enzyme Inhibitor (ACEI) 2 4.90
Diuretic 1 2.40
ngnenanlaiuluiaen 16 39.00
ﬂ@uﬁﬁ@mﬁﬂmaﬂlulﬁ@m 3 7.30
ﬂ@jumﬁluj 5 12.20
LY 41 100.00

UNIELUA F18N198TNY DRPs HuINN91auouafLFuIaiiasaing unesneniaiduen

qRINAN

a cY o dl 1 1 dl 1 dd%/ o v o o
mmLmﬁ:mmﬂ@mmﬂimmwum TRNAYNNINNIN 65 ﬂ‘ll‘lﬂ,ﬂ ANNUDTNUNLNNT

Aatlyurainnisldanadsliad1Anyneaia (Unadjusted OR 4.24, 95%CI 1.03 - 1.78,
p = 0.033) wazArANAulalinfAIane (Unadjusted OR 0.96, 95%CI 0.93 — 0.99,
p = 0.017) atlsfimu iWersausdnguuuanaaswmsauis Gl fusasdasen A1 DBP

AUIUIANITEYN (> 5 918N79) WazlIALLNNY NWuANdNRUSAenana llldad Aty

N85 (p > 0.05) Aaudnalunngnei 4
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A15199 4 NTAAzBaLLReauaznYFautlsuesladeni A NS iU aRAtTgymn
aINNN9 e (Logistic Regression Analysis)

nsAlasemulsifen nsATIzRNUsuLls
Unadjusted OR Adjusted OR
p-value p-value
(95% CI) (95% CI)
LA
Igl 1.00 (81984) - - -
3TN 1.74(0.78 -3.92)  0.179 - -
da9ane ()
fiaendn 50 1 1.00 (81984) - 1.00 (81984) -
50—64ﬂ 3.62 (0.93-14.12) 0.064 2.96 (0.73-11.91) 0.127
65 T Al 424 (1.12-16.06) 0.033*  2.90(0.70-12.04) 0.143
fatiunanie (Rlansuinms?)  0.93(0.85-1.02)  0.102 = =
ANARTARRAILIY
o 0.98 (0.96-1.00) 0.097 - -
(Naalumsilean)
AHAUlaRAIANg
- - 0.96 (0.93 - 0.99) 0.017* 0.97 (0.94 - 1.01) 0.120
(Naalumsilean)

. e
ANUIUINENFENN RETINAU (378019)

H¥aendn 5 37809 1.00 (81984) - 1.00 (81984) -
é]:\iLer’i 5 918N17 %‘Lﬂ,‘ﬂ 1.76 (0.80 - 3.86) 0.161 0.94 (0.36 - 2.42) 0.892
JEVCEREY

Tenladuluinenga 056 (0.25-1.25)  0.154 - -
1AL 1.77 (0.81 - 3.86) 0.154 1.55 (0.65 - 3.73) 0.325
Tanlmisess 077 (0.23-2.59) 0673 - -
Tapins/nameiTngs 0.35(0.04-2.99) 0335 - -

UNNELAG): OR = odds ratio; Cl = confidence interval; DRP = drug-related prob-
lems. wuuaaeswyaulssznausiay = Uiusay deeeny Anusulalinfaane a1uau
AT AL T e (=5 $18119) WAZITALLNMINL ARLAENAINAMNANATYNINARTENLAL
LANNTIATEYE LT AN (p < 0.20) TnaiAnTiadeanuanme n13al (38 winnien) ietlaafu

. A =2 My o v ° o
overﬁttlng LATRANVINNE - HIEIDN VLSJLG]‘H’] LiIWQLL‘i_I‘]_I@’WN'ﬂ\‘i‘W‘VmQLL‘]J?
Overall model fit: Likelihood ratio Y*(5) = 9.95, p = 0.077;
Goodness-of-fit: Hosmer-Lemeshow Y*(8) = 3.84, p = 0.872
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Lﬁ@ﬁm?mqmimu@ummﬁu‘iaﬁm Tneldinasinnsacuauuan (Anaulaiin
<130/80) TdwumanudniugszudenafiadoymainnsldaniudnanisaaunnmuaL
Tainashefliltd fyn1eada nguilafitmannnislden musureauimdadioldfes
a2 24.10 \Weufunguiifiilymannnisldenfifenas 31.58 (Unadjusted OR 1.45, 95%Cl
0.62 — 3.41, p = 0.386) uAEARUALNTIENT ANAUIaTR < 140/90 fldnuAna
Auiugazudnaniafialoymainnisldeniunisacuauanusulainetnaliad Aoy neana
ngulfitloymannmsldamudiaansnaauansanaslaioldiesas 54.22 Feuiy
Tunguiiitleymnannnsldenisesas 63.16 (Unadjusted OR 1.45, 95%CI 0.66 — 3.19,
p = 0.356) A3 Lanslumad 5

A5 5 A udNRuiIzndeniaiailoyunainnislden (DRPs) fuanIuen1sAILAN

ANNAUTATIR
inunANNAUTAR / AUAN BP AYUAN BP Unadjusted OR X

M31An DRPs 16 n (%) 1ailé n (%) (95% CI) ° prvalue

Lnau <130/80 . Usan ®

138 DRPs (n=83) 20 (24.10) 63 (75.90) 1.00 (81984) -

1 DRPs (n=38) 12 (31.58) 26 (68.42) 1.45(0.62-3.41) | 0.386

mm%\mm 32 (26.45) 89 (73.55)

Lnau <140/90 un.Usan ®

138 DRPs (n=83) 45 (54.22) 38 (45.78) 1.00 (81984) -

1 DRPs (n=38) 24 (63.16) 14 (36.84) 1.45 (0.66 - 3.19) | 0.356

T 69 (57.02) | 52 (42.98)

nanenue: dayananiuanucy Gauay) InaAuiniiasazn1dng (Row percentage) ANauaneg
ﬂfmﬁwumlum’@zmjmmmﬂﬁm DRPs: BP = panuauladim (Blood Pressure); Cl = fnapanuidsiy
(Confidence Interval); DRPs = ﬁﬂ&mq'ﬁlﬁlm%’mﬁumﬂ"ﬁm (Drug-Related Problems); OR = an3149u
aand (Odds Ratio); Ref. = mg'uﬁw%q (Reference group)

a NARBLANANNUTIZUINNT9NA DRPs fAuanuensAILANANAulaindaeala Pearson’s
chi-square test Hia9annAnALAANANTY (expected frequency) Iunn‘ﬁ@m\quqﬁm;ﬁ w53l
dlaisnflugesld Fisher's exact test; A1 Unadjusted Odds Ratio WazgnaAanaiiesiu 95% sz
ANGNEINT3LA91EH Simple binary logistic regression Tnamuualingulaidl DRPs ilunguéngda (Ref-
erence group, OR = 1.00)

b NsAZTReNT (<130/80 kaz <140/90 dndwmsilsen) AN lungugtaege
Wwenfu (N = 121) Lﬁwmmumwmmummmmﬁmﬁuﬁ’mﬂlﬁﬁmmm?mu@ummﬁu‘l@ﬁmﬁu,mﬂ
A9 (Sensitivity analysis)
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c uan1saemzsiiuuladfusanilsnau (Unadjusted analysis) WLUA1ANNANAUST21919N940A
DRPs ﬁumimuaum*mﬁu‘i@ﬁmiﬂﬂmgﬁuﬁﬁﬂmﬁﬁﬁrymmaﬁ (p>0.05) Feaeuno Lagwsnng
IE s s AN g TAAmeiu LA snou (Multivariable/Adjusted logistic regression)
TunsAnsiidaunadednsnnty

a 4 =
AAMITUNANTITAN LN
o > X v ¥ S

nMsANEATENLANgNaaelnynaInnIs e ievsn 38 908 angilaaidngu
nisUFuNan1ndrnssnluaatnAsulaingsauan 121 918 AsuaNgniesas
31.40 pnugniinulunisAnetasviauliiiudnilymainnisldandanaduioywnnuls
vagluaatinpansulaiings waziiuatlassagiAnyfenisussquaansnisinenindi
e AantaRn1TeeuldlunisdAneaes Reddy Peddil hazanz® awuilgyyynannnig
Tdenludihaarusulaiingeldves wardinasanisussguadnslunisinm

nausaatindauluniduwandgs (Fasas 59.50) uardangade 61.33 £ 12.62 1
wanaInd wudngilaauinndiazanils Feuay 53.72) Tasusnsews 5 snanisaulyl

4 @ ed ” v o a  dme o d

(Polypharmacy) Fawflutlsngnisaiinuldvesludilhepnudulalingsilsndon duile
wnanAnududauan s N NiNaIuA INa I wIulsAIN WRLAAUNNTANEIT8Y
Kristen K. wazAde” Anuanninzngldsueansaus 5 seanisdunusiuiunisiialom
AINNTLgEN

P = TR ] ' | A Y = =

Wallraunausendnadilan 2 ngu wudngundilymainnisldeniengiaanga

n3n nguAladilgmainnsldenatelitdAnyneats (65.34 Wauiu 59.49 1l; p =
0.017) ABARRBINLINITANHIUBY Hayes BD wazAs® N9nggeanglannuidesgasanis
Aatlyurainnislden Wasannisddsunlawmisndsaaumans wazsindanarans
d ve 4, X . & &, o

AINaNE 9NTNN1ENs AT e A s URnLLaulungNT wananingunNtloyun
anmsldendadaanusulaiinsanieatgandingui lddilymainnisldenaiediil
&ATY (76.54 Uiy 70.47 un.dsan; p = 0.017) TENAASAUINNANTZNLAZANDA
flyminisldensanisaaunuaausulaialunguil

sauilsau o) LAwn A dafinaanie AvNdulalinfouun a1ususenisen wazlsn
founaie lwuANLANEN9RL T AYseudneaasngy (p > 0.05) uldnaauaes

%o T X = o | | A o o

nslasuensiaus 5 an1saull aziuualiugananlungundioyuiainnisldan Geuas
63.16 WaUAY 49.40) Teanatiunszauasiaas19sia liieaneNaznIIad LA NLANFN

,11 v 1 = o o o
HlaadnafidadAny
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L4 1 a a L

Uszinnaadtlwiainnislgeuaz nguen et

dszinnaasiiyunannnisldainuninigane aoulusauialunislden

3
aray 31.58 Tnaamsmanmanisaniulssniuen Gasar 15.79) fTymiidiaonuddny
atwBsluwdaatin Wesainnisueaianausuladnudinelinduanainlldnisgey
@eannsaruANANAulalia waziinANANsannzunIndauneszuuialaLazuans
v o1 v
\aan NrAUNLNEIRang ieAnNd1AtyaasunLnndanslunisldAlEne fanu was
\ A Coa PRT P = 44'
dugdupusaniialunislden? dssinninusesasunne aAnuaaaAaaulunszLaunig
avlden Feeaz 26.32 Tedneglunnnanr 1eenisanuunlssinnilymeeanisidainin
¥ 1 1

52Ul PCNE® watlaziaulifiudimnuaaianaeulunszuaunisdeldandemaduiloun
1 ¥
nulaudluanunenunassdunfani wasaliiulonnalunsimunsyiunmasey
12,14

Tudeeninendansmain
v
an7ldfaszasAannanuFataz 21.05 Iaaianuaiiluuatnamasainniglden

EXb-

IWRAARBITLNNIANEIT8Y Reddy Peddi LazAniy’ enanaanuaulainvatengs g enn
o Z// L a a 2 a :l/ ! = -dl 1 %
wsusaaulaiiesalawudy (lawi) entlatudeswaaidsas (@1N13UINA1a1N) wave

o

N

1 % 1 v a v = dl aa o ]
duilagay (faannzies) dnneliianadrahasisunougninm@iauazaiainlilgnag
wenentaglilAfuauuzin®® douaanudnmalunislazugnainnisaneendansia
(Gasay 7.89) ArNandulun s nEAlse NG (Faaay 5.26) AN LUz As
% Yo % ¥ % o/ ] dl v 1 % [
(3984s 5.26) waznIslAsUENTNdaLs (Gasa 2.63) NUludndauniagnan LmeuLﬂuﬂtym
ndl ¥ Vo o dl o o aa = o o ¥
ndasldsunauilaluszaiuszuy Sandansiszanndiinaunsalunund Ay luniadum
A
waziilatloyuumanidle ™
dl a U Adl ¥ 1 U o/ a dl 2
Waiansannguennuilyyuiainnisidenudinguenanausulaininedes
1 v
mnﬁzgm (Gagaz 41.50) IaglanizansnusafuLeasalamudy (Gaeas 19.05) wazeilan
daaupnidan (Fasar 17.10) Maenadasiulszansidansadudioaluadiinaonusu
1 v !
Tatings Tewudnangu endudaiuwesalamuiuy uarentaiudasiaaion Sninaades
o a 1R & 1% dl 28 dl
Aunaieensliielszasdannan wazilymnisldannienizianzas® anmninuiigym
173 1 d” 1 Qi 1 3| | o dl o o a
annsldenlunguiidesngainazifumesiduanannldlunisinuacusulaiings
AN LW NNTLR AR Fununsdildgenudndon nguenanladiluaeanuniaia
tloymrannnisldensesasan (Fasaz 39.00) Tsduiusiudndondilaenilsalasiuluinen
3 1
guilulsadauneFenns 66.94 10ngquenetne uaztsndaniiwefiduladeaniligilenls
1 ! ¥ v
Sugvanariinganiu iinAdassaninifatlyainnisldan nawaniinangiaan
anfulunisiinmunisldaneeafussuulaendnnsadiin lnaanizlunguennilania

12,14

nadayuiainnisldengs
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fladaiRanudnRusfunsiiatlywainnslden

mMswsziFaLUnRganLdniade 2 ﬂﬁ‘:mﬁ‘ﬁﬁﬁmﬁqﬁa&lmmaﬁﬁifamuﬁmﬁn&lm
anmslden Téun ngueny 65 Tl (Unadjusted OR = 4.24; 95% CI 1.12-16.06;
p =0.033) Lmzmmmﬁu‘mﬁmﬁ%m%mmﬂqﬂ 1 1u.1U98% (Unadjusted OR = 0.96; 95%
Cl 0.93-0.99; p = 0.017) wavessuLlrenyganadasiuassINITNTiTELIdgeanyT
ﬂ']’mL?ﬁlﬂﬂEiﬂﬂﬂﬁ‘lﬁﬂﬂfyﬁﬂ@’mﬂﬁﬂ%ﬂﬁ@dﬂdﬂ'ﬁ/ﬂ%u fasannnsilasuuamisdisinen
mumqLL@:mi”Lé“i”umummmuﬁwuﬂ@ﬁu“ Samnnfiarsnnfienises OR lunguang
50-64 11 (Unadijusted OR = 3.62) $aufae wudniluualiifienyfiunntudaiusivlania
Lﬁmﬂmmmﬂmﬂ%ﬁmmﬁu@ﬂwﬁi@Lﬁm

agn9lafiniy Lﬁ@ﬁﬁﬁqLLﬂi;Tmesﬁﬂqme"mmwuﬁqLLﬂiﬁﬂi"ué’qumq
ANANNAUTATAFIAT AUIUTIENITEN (> 5 318179) wazlIALIMIU WL ANANTLE
panana llidedAtynealia (p > 0.05 Nneauls) #a Adjusted OR UINGHAE 65 T
14) (2.90; 95% CI 0.70-12.04) uazngy 50-64 1 (2.96; 95% CI 0.73-11.91) udazflpsd
ﬁﬁmqﬁ'u’ﬁdﬁﬁgqqmqﬁumiﬁmLﬁmﬁmmmﬂmﬂ%ﬁmmﬂﬂdﬁ usdasAmdaufindng
LATATALAGHAT 1 Uatnennnaliuineuesnistszinmnlunsinenilunsaedn
710 miﬁﬁquﬂiﬁﬁﬂL?Q'm@;fyL?ﬁﬂﬁmi’qﬁmluuuuﬁmmwuﬁmﬂ@ﬁu a1aiinaNdeanin
AIUNIAININATRA (Statistical power) Lﬁmmﬂﬁ@"ﬁmumammﬁﬁ@aﬂﬁiﬁﬂmﬂm
38 wignsal FesndninaueinushdwiunnstiassiFndimyg uazenadualfiianig
diusuuanaedliaenndauniivly

ANNANNUETEUINTynannsldeniunisaIuANANAUlatie
HANTTIAIZANANRUTIEnd ey s enAunIsAt LA AN SUTaTin
wudn A udusiusadsldadrAyneatifsynananisiailywiainnisldaniuaniue
NMIALANAINAUIATR TNt <130/80 2t 1l78M WaZINEUT <140/90 st lsem Faiflus
nafidenpdesiuiaenml
m@ﬁm@"mm@@ﬁmﬁumuﬁgmﬁdﬁmﬂﬁmﬁmmmﬂmﬂ%ﬁmﬂ@ummmf?iwi'ami
pauaNausulafin atdlefimun Siedunefidulyiduanatlsznng Ussmsusniloym
annmsdenunassnmlunisinmil i pruaanaadeulunssuaunisddlden uaz ns
Feanengndeu aralidaansznulnanssiaszil Anadilafinluszazdu Ussnisiiaes
ﬁﬂf;fﬁi‘Lﬁmﬁmmmﬂmﬂsﬁm%\mm 38 9alffunisaeaniunisuiunawndanssnasy
N3 (Faeiaz 100) ﬁﬁlwmmmudﬁﬂfym&T\iﬂ@miﬁ?um@LLﬁlmImﬂﬁu@mmwd@umﬁm
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mmﬁu‘i@ﬁmm%@@mﬁm vl laiganasiarparasilafingading n1efinsuflatoman
n19lden189ndansasRiaulIUNUIMEIINUAZ N1 98N FLIBINNANAI UV ITNTNFBNT
viunanandanssnluaaiinadnnulaings %qm@mﬁé’@aﬁuuﬁﬂgmﬁqﬂi%ﬂiﬁhﬁﬂmi
yumauassnsaNeshafussILLAEN19TATTaRan1Tee Santsohi LazAnL: " inudnag
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Apitherapy

Emeritus Professor Somchai Bovornkitti, MD, Hon.MRCP, FRCP, FRACP, Hon.FACP
The Academy of Science, The Royal Society, Bangkok, Thailand

This article is a refresher course on apitherapy, a type of health treatment
utilizing bee products, including bee venom'. Another term ‘apiotherapy” is used in the
international medical dictionary denoting treatment with bee venom containing apitoxin.
Of note: there are two other terms, hormesis® and hormeopathy4 signify biological

mechanisms that might be involved in the therapeutic use of bee venom.

Professor Dr. Fang Zhu®, President of the Kunming-based International Apither-
apy & Bee-Products Society (IABPS), has been recognized as the first modern medical
doctor to have introduced in China treatment techniques using bee materials. Four
therapeutic techniques are bee acupuncture, beeswax treatment, introduced electro-
hydronium of bee venom and ultrasonotherapy with bee products. In this paper,
the author will cover clinical practice using bee venom only. Therefore, techniques
covered in this paper would comprise three modalities, namely, bee acupuncture,

electrohydronium and ultrasonotherapy with bee venom.

Bee acupuncture

The use of the sting organs of bees to carry out needling along meridians and
points to treat diseases is called bee acupuncture. It is a mixed type of Chinese acu-
puncture, which would normally combine the use of needles, medicine and moxibustion.
The method not only gives patients mechanical stimulus, but it also provides a pharma-

cological effect by injecting the right amount of liquid into the skin automatically.

In bee acupuncture, the sting pulled out from live bees is used to carry out scat-
tered needling on the affected area or the cutaneous region of the meridian related to

the relevant disease. Usually the stringers of 3-5 bees are used to perform scattered
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needling on an area. The number of Apis mellifera that can be used is about 10 but not

more than 25, while that of Apis cerana indica can be more.

Bee acupuncture, performed once every two days in 10-15 treatments, constitutes

a period. The second period begins 5-7 days after the first.

When treating facial paralysis, cerebral embolism, cerebral thrombosis, bron-
chial asthma, migraine, hypertension, and thromboangiitis obliterans, it is better to do
scattered needlings 1-2 mm. apart, 1-2 times a week. In combining bee acupuncture
with Apitherapy activilin, the number of bees needed to strengthen the therapeutic effect
and get a curative result is reduced. Scattered needling is also used to maintain health

and prevent caducity.

Electrohydronium of bee venom®

The treatment is carried out by directing the ions of bee venom into the human
body through the skin using direct current, instead of the sting or injection. After treat-
ment, the skin may suffer hyperemia, a slight swelling and itching. The constituents of
bee venom, conducted by direct current, act on the body directly or influence the body
through nerve reflection and body fluid. With this technique, the therapist needs to choose
the part to be treated in order to keep a high concentration of the so-called ‘ion piles’ for
gradual releasing the bee venom ions into the blood stream, so that the therapeutic

action would last longer than it would with other medicinal therapy.

Ultrasonotherapy with bee venom

Bee venom therapy can be coupled with ultrasonic therapeutic effects. Conduct-
ing the couplant apitherapy through the body surface can be carried out to treat many
diseases. It alleviates local inflammation and pain and is claimed to get rid of the effects
of rheumatism, while activating blood circulation to dissipate blood stasis, and soften

and resolve masses.
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In women, lobular hyperplasia of galactophore, chronic adnexitis, oviduct adhe-
sion and oophoritic cyst and so on may be resolved effectively by ultrasonic means
through abdomen. Ultrasonic apitherapy conducted through the rectum acts on the
prostrate to locally treat chronic prostatitis, chronic prostatic hypertrophy; this is per-
formed once a day, 20 minutes at a time, 10 times per course.
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