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Abstract

Introduction: Drug-related problems (DRPs) that cause hospital admission are a major cause
of morbidity and pose a substantial burden on limited healthcare resources. Risks of DRPs

have been highlighted in policy documents worldwide.

Aim: The overall aim of this study was to examine the natures of DRPs that lead to hospital
admissions in terms of prevalence, risk factors, and medications. The DRPs in this study
included adverse drug events (ADEs), adverse drug reactions (ADRs), non-adherence to

medication (NA) and medication errors (MEs).

Methods: A prospective observational study was conducted in 10 hospitals in the Lower
Northern Region of Thailand over 3 months. A review of medical records of patients admitted
to medical units was undertaken by pharmacists supplemented by patient interview to detect
DRPs. All DRPs were clinically assessed to determine contribution to hospital admissions,
causality, severity and preventability. The main outcome measures included the proportion of
screened hospital admissions that were due to overall DRPs, ADEs, ADRs, NA, and MEs. All

statistical analyses were performed using STATA version 9.

Results: A total of 4112 patients were screened of whom 1999 patients were elderly, and of
these, 56 admissions (2.8%) were due to causal DRPs. The corresponding number of hospital
admissions associated with ADEs and ADRs was 47 (2.4%) and 46 (2.3%). NA was
responsible for 18 (0.9%) of admissions. Nearly half of hospital admissions associated with
causal DRPs (44.0%) were judged to be preventable. When classified by type of DRPs, nearly
one third of hospital admissions associated with causal ADEs [22 (31.4%)] including causal
ADRs [20 (29.4%)] were preventable; 90.6% of hospital admissions associated with causal NA
were preventable. Most casual drug related problems (98.9%) were of moderate severity. Risk
factors of hospital admissions associated with the study population including 60% of the elderly
patients were patient age, receiving new medications within 1 month, polypharmacy (Z 5
medications).  Other risk factors identified in the study population included receiving

medications from private clinics, receiving medications from drugstores, education, alcohol



drinking, and family. Harm to patients from hospital admissions associated with drug related
problems were often hypoglycaemia, hypokalemia, gastrointestinal/intracerebral haemorrhage,
hyperglycaemia, hypertensive urgency/ascites, COPD exacerbation and drowsiness.
Medications targeting the endocrine, cardiovascular and central nervous systems were the drug
classes most frequently involving hospital admissions associated with ADEs including ADRs.
Medications involving the endocrine, cardiovascular and respiratory systems were frequently

involved in hospital admissions associated with non-adherence.

Conclusion: Hospital admissions associated with drug-related problems in elderly Thais are
common. Effective risk management programmes and interventions for reducing risk from

DRPs are needed for ensuring safety in medication use in the elderly.
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Neatesiumnnsaluliislszasindesiuldfndusuyusedvesnmsdriuinwdilulsaneuiad
a ) | =2 s ¢ vy 1w 1% = 1Y) v
Netesiumanisalldfisssasduazmanisainlesiulanindu 6.3 duwvSeyansguas 1.2 a1
WSHEUEANST AUEsU

lusguuanssuguUgugdl Field  wagmne Ussanusunusednngitesiumeanisallafeg
UsrasAnazmanisallafisdsvasanUesiulaluduieasany 1,000 s1elu ambulatory care setting
WUIHAWYINAY 65,631 IMSEyansghas 27,365 a1umsegansy auanau (Field et al,, 2005) o
fsandunuineItesiuauaaInAounIET AuyuvesnuAaInAdounsenvesiulaien

[
[ Y

4,700 Wwisygyansy vaiilisiudumu litisation  (Benjamin and  Pendrak, 2003) NANIENUNIY
iwswgaanivesnulisiusiolunisldendeutiage msAnwmidud 1990 Ussanarinfesas 5.5
goansifushwdmlulsmerunaiiewnmndymanuldsauiielunsldedauszananisdualy
Tuseduuszansamdu 1.94 Sruadwesnisidrsusnudlulsimeivia Andusaanis
LFSEFANERNS 8.5 Wua1uum (Sullivan, 1990) The US Task Force of Compliance (1993) la
Ussanadunussiundvuiiuguresmindriuinudlulsmenaidesanigmenaldmiioly
nM3ien Sevar 10 wazn1snsusnwIdaly nursing home $psay 10 azAnidu100 sWuduum

( The US Task Force of Compliance, 1993)

aaa

N1INUNIUITIUNTTUADUNTN LN 18 10N IsUTeUIUANNEFS A B ITRIA VU AT LT
Useaen (Beijer and de Blaey, 2002; Impicciatore et al., 2001; Wiffen P et al., 2002) agnalsh
MINNTNUNINITIUNTSURRUVT WA diivediavaeUsensludnuaeins@nyimvatugengUoe

Wwnzngy (Impicciatore et al, 2001) WlaldAdnin auunsgiuves ‘UfasenlaiieUseasd

(Beijer and de Blaey, 2002; Wiffen P et al, 2002) wiasfunsfnwiisiunasinnisaneaiialy



119111 (prospective studies) agdaunad (retrospective studies) @aillanuunyeievestoyas
AU (Impicciatore et al, 2001) wananiuaigalidinisnuniulssaunssulasneuyns1sds
(point of reference) @wunisiiniusnwdlulsmeiuiaduilieunanmaniselliieUsead

anuldsiuiielunislden wazamnuAaInAaaUNIgeN

'
aaa (3 =

AuduussEnIamansalliiaUszasd UfAsenlinisssasduasanunaiapiounigend

v

ANMNTALLTURAANLENN WS SENI Ty InsTaenanee 19U wagauldsaudislunisldendidnda

[

(Anon, 1998; Morimoto et al., 2004; Nebeker et al., 2004; van den Bemt et al., 2000) MATed

AnwiAnuduiiusseninangnisallineUszasd Ufasenlinedssasd anulisiusielunislden uay

(%
[y

AMNAAIAAGBUYNENTsANNE Aot laninTwRgduTymInsTdeviian e wsazasiln

[
1A v A ] o

wazdgninisldeynsdalaanmsin wenandauidenazusddadeidesdmsulgmnisldend
anuddglunsldniasanasililansesdiedmiuyaainsnismsunmdilglunisuadgUaen

Anudesgeelymnisldeuasiveimuuaznaasunagnsiunisananudesisnaidsdely

A1311AAIUYa9UYIN151987 (Kongkaew, 2010 )

o [

mdninldiednnguiamindainufeitesiueniiniunainvaiy endiegn sy ey

N5l NANYILANTN drug-related problems tag medication misadventures Wana1nil ATANY
Y  a Y o y I3 = ° v A = v 1ee s
Sumsefitivatosiuen’ (drugrelated harm) AnudnfinmsihunldifiouansdamngnisallafisUszasd

(=3

(adverse events) UjAsenlauifiauseasAannnislden (adverse drug reactions) MINUARIALAGOUNIG
&1 (medication errors) WaraINITINLALIVBINITSNBINIL8N (side effects) VNUNAAIANNNLAD4

T19iu ‘Uyninslden (drug- related problems)’ umAninisausuagnsninswanaetdnivinis

LLﬁ%ﬁﬂTﬁ’]EJ\‘i'IUlI’]ﬂﬁ@ﬂiu’ﬂ'ﬁﬂ’ﬁ%%‘iﬂﬂﬂmﬂg



Tunsnunmimssanssuatull ssuuslymamunisldendu 4 Yszam lun wmnnsallai

(% I3

Uszaed URAseliiaUszasd anullsiusielunmslde way anunainpiounisen faeegreiAny
wazAdAnAMLNIENa1Aslua AR lUQNTIUTINUT 01Tl UNSAN YIS 2INITNUNIUITIUNTTY
sgaduszuuneanumadrsumsinnmnlsmeiuiaiiiieadosiutymnsldens 4 Ussian lag

msduduaingiudeyadidnnsedndlaun The Cumulative Index to Nursing and Allied Health

Literature (CINAHL), The Excerpta Medica Database (EMBASE) g MEDLINE FaudTuisudures

(%
[y [

v [y | 1% v = & (Y glj o € A o o d' goj =
Frudeyasinanitieduauiauseunnsiay 2553 19 AAniviseAdninauinuglunisine
W89 UIRSAUMREIAS A8 dulun1sANYILTIMUIEND19AIANINT DA AAIILAN

NNSANYIAURTUIU ALUINISANBINUAVUNRYIUAITINAAIIUUID19D

PnMsfnenummssanssteginluszuunuminanufiwansiuvennnsalliie
Uszasd 6 A3NiRAN (1191991 1) UATenlaifiauseasnanmsld 81 11 Adrdaau (135797 2)
i sadlaifislszasnannislden 8 AdninAe (15199 3) wazAuARIAAERUNIIET 7 A1

A (AN5199 4)



M13199 1 AMdriaanuveannsalldiaUssasd

Authors Definitions of adverse drug events

Skegg 1977 ‘Any particular unwanted happening during drug therapy,

experienced by a patients, undesirable either generally or in

the context of the disease’

‘AanlafpansiifintuseninimssnwmeesdegUae FalaiTu

Usisaumalaesiukazluusunuedlsa’

‘An injury resulting from the administration of a drug’

Bates 1993 v d Ny
‘MSUNALR UL TUNANNIINAS e
‘An injury resulting from medical intervention related to
drug’
Bates 1995 ‘AU UL T UNANNIAINANTENS NN NI SEANESNLABITIAUNTS
e’
&1999

10



Authors Definitions of adverse drug events

Grymonpre 1988 ‘Any undesired effect associated with drug therapy’

‘AN lUNIUII50UITUNLITDINUNITS NP8’

‘Any unfavourable medical event related to medication use
Hohl 2001

or misuse’

‘ ¢ o " A a Y o v 2 v N
LﬁﬂﬂqimalﬂmuqﬂiqiﬂquLﬂEJ’JSU'P]QﬂUﬂ']{LSUEﬂﬁiaﬂ’]{LGUEJ{LUVI'NV]

a

AfoN

Buajordet 2002 ‘An injury or a symptom suspected to be precipitated by

medical interventions related to drug treatment’

‘ﬂ'ﬁ‘U’]@L%‘UVI%EJEJ’]ﬂ’]iﬁﬁ’]ﬁﬂﬁlﬂjﬁﬁ]gﬁULﬁ@QM’]Q’Iﬂﬂ’ﬁLW} TNLYINIY

ASENNENLNBITINUNITSNEIIeE

11



Authors

Definitions of adverse drug events

Cluff 1964

Hurwitz 1969

WHO 1969

WHO 1972

Karch 1975

‘Any unintended or undesired consequence of drug therapy’

‘naduiiloanlunslarsalifeussaunveenssnemeen’

‘Any unintended adverse response to medication’

‘MMIppUaURTNaUN lfslaranslde

‘An adverse reaction is defined, for the purpose of this report, as
one which is noxious and unintended, and which occurs at doses

used in man for prophylaxis, diagnosis or therapy’

aaa a 1 1

‘UfselifiaUszasignlionuindumgnisainnelimfndunseuas

Anduegeldaslalagiindunvuineildlunywddmiunisdesiunis

0988 98 N3N

‘An adverse reaction to a drug is one that noxious, is

unintended, and occurs at doses normally used in man’

‘UiRselifssrasdanenfumensaifidesusmeistusgdliddlauas
Anduiivnaeundifldlusngwd

‘Any response to a drug that is noxious and unintended and
that occurs at doses used in man for prophylaxis, diagnosis, or

therapy, excluding failure to accomplish the intended purpose’

12
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f1919N 2 ﬂ’m’]ﬂﬂﬂ’)’msﬂ’ﬂﬂﬂgﬂiEJ’]‘liJW\‘l‘Uﬁzﬁﬂﬂ‘ﬂ’]ﬂﬂWﬂ%Eﬂ

Authors Definitions of adverse drug events
‘maneuauestesfisunseuarlidtlanagiiniuiivunedilaly wyud
dmsunistesiu n193ady wIen139nE walisINteAY auLMalIn
AuRalasnun’

McKenny ‘Any undesirable or unintended consequence of drug

1976

administration’

‘wpduieafilifisussauviolinalaainnislien’
Kramer 1979 ‘An undesirable clinical manifestation (CM) that is consequent to

and caused by administration of a particular drug’

‘Snwauzneatnilunsnsauniidunaainislien’

Hallas 1991  ‘Any unintended, undesired effect of a drug’

‘wanluasla wazliisussauvess

13



Authors

Definitions of adverse drug events

ASHP 1998

‘Any expected, unintended, undesired, or excessive response to a
medicine that requires discontinuing the medicine (therapeutic or
diagnosis), requires changing the medication therapy, requires
modifying the dose (except for minor dosage adjustments),
necessitates admission to a hospital, prolongs stay in a health care
facility, necessitates supportive treatment, significantly complicates
diagnosis, negatively affects prognosis or results in temporary of

permanent harm, disability, or death’

“manpvaussiimansalldiintulaglidila lifisussow viemnifuly
NneBeviliFpmyae Wasunsinw Uuasuruag (niunisusu
v Lfisadniion) driunsdnuilsmeiuna ueu Snwiduiudu v
Tns$nungestntu dsmadsaudensnensallsa viefunasdonisiia

JUATIYTIATIIVSDDUATIUOIT ANUNANIT %50 LEBTIR’

14



Authors

Definitions of adverse drug events

Edwards

2000

WHO 2002

‘An appreciably harmful of unpleasant reaction, resulting from a
intervention related to the use of a medicinal product, which
predicts hazard from future administration and warrants
prevention of specific treatment, or alteration of the dosage

regimen, or withdrawal of the product’

‘Uiseilifisussanfdunsiedunaainnisunsnuesiiiieatosiunis
Tonannau9e7 F998VUNEIUNTIBVBINITUSINTEUBUIAM harSuUsEnU
1192699910150 ULAEN1ISTNENNANIZLANES NIDNNT LUABULUAIUDY

& a o ¢l
PUINYT NIDNTODUNANNUN

‘A response to a medicine which is noxious and unintended, and

’

which  occurs at doses normally wused in  man

‘ANTRBDUAUBIFDYNTIDUNTIaLINNTUBENLUAIlY wazLARTUNVUINEN

Unanldluuyue’

15
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197991 3 A1NAAIUNLANAINNUYDIAIYU (111) sauiinlunislaen

Authors

Compliance/non-compliance definitions

Haynes 1979

McKenny 1976

Stewart 1980

The extent to which the patients behaviour (in terms of
taking medication, following diets or executing other life-

style changes) coincides with the clinical prescription’

‘weAnssuvaerthe (usunsfuuseniugr mssudsemuems
ANUTLULIN MIan15USUAEUNSAMEUTIN) Ndennaany

AL TLNNELAZFUN TV

‘The patient admits to taking less than the prescribed
number of doses of given medication during the month
prior to admission to the hospital; there is a temporal
relationship between non-compliance and the onset of

signs and symptoms of the disease’
‘HUregeniuinFulsemuetssnivuinendldludianeunoun
zigsunmssnwlulsaneiuia laedlanuduiusianaissning

anuliswilslunislgerdunisiinennisvaalsa’

‘Patient is not following directions for prescribed

medications’

‘HUhelaujuRnudaesnisddlden’

16



Authors

Compliance/non-compliance definitions

Davidsen 1988

Grymonpre 1988

Col 1990

‘A deviation of more than 50% between the dose actually
taken and the prescribed dose of the drug.’ It was also
required that the failure of dosing should be logically
related to the occurrence of the symtoms causing hospital

admission’

‘@MUTBIUUNINNTIT 50% FELMINVUINYIDTIN LT WAL VUGN
TdwazamnuauradluruIne1AIsaLNeITDINUNISIANTUYDIDINTS

A o ! Y o Iy o I A y
VluﬂlﬂéjﬂqiLGU’ﬁUﬂ?iiﬂ‘lﬁ?(ﬁlﬂﬂiiﬂWﬂ?UqaaEJNJJG]iiﬂ%
‘A failure to accomplish the goals of treatment because of

accidental or unintentional non-adherence to a

therapeutic program’

‘AnuaNmaINIzUsTa I mIngveInsShviesananulisiuile

‘NI a g v a =) |é{ ! U )
‘I/lLﬂWU‘L!I@EJ‘UQL@@Wﬁ@lm%ﬂﬁm@ﬁﬂﬂ’ﬁiﬂ‘@?

‘Any nontrivial deviation from the prescribed medication
regimen.’ It can be intentional or unintentional, and
includes dosage errors (under use or over use),
interruption of treatment, failure to take drugs at specified
times, taking them at incorrect intervals, and/or the

addition of other drugs’

17



Authors

Compliance/non-compliance definitions

Chan 2001

Stanton 1994

‘enudeauuiidngle 9 anmsefidld mnudesuuansed
9% \inTuethetslandelitdle uavsauTsrunaaAABUNIIILIR
81 (NAUYTETURELAY) NMIVEANITINYT ANALMALUNTS
SudsEu 81 a1 naTienznzas Suussnuelugasaill

andoday/vide msldunduiiia’

‘A deviation from the prescribed medication regimen
because of choice, non-comprehension or forgetfulness
producing an exacerbation of symptoms of the patient’s

condition’

‘mmLﬁ&NLuumﬂLLNumﬁﬂﬁmLﬁaw’mmnﬁaﬂﬁﬁ]ﬂﬂﬂﬁﬁamu ,
anulddlavionsduiivilimAnennsiaias

‘A deviation from a prescribed medication regimen due to
noncomprehension, forgetfulness or by choice, producing

an exacerbation of symptoms of the patient’s condition’

‘@MU HIUUINBEUNSEI et Tosnaulinle N5aN wse

lngnsidenitagliuunniy vilieinisiaias

18
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Authors

Compliance/non-compliance definitions

Bates 1995

Leape 1995

ASHP 1998

‘Any error occurring in the medication-use process’

‘anurananaoula o lunssuiunsiden’

‘Any error in the process of prescribing, dispensing, or
administering a drug, and whether there are adverse
consequences or not’

‘eruaanandeula  Tunszuiunisddlden msdneen vdennsli
g1 warliinazinadudondaumuanviielyifiny’

‘Any preventable event that may cause or lead to
inappropriate medication use or patient harm while the
medication is in the control of the health care
professional, patient, or consumer. Such events may be
related to professional practice, health care products,
procedures, and systems, including prescribing; order
communication; product labeling, packaging, and
nomenclature; compounding; dispensing; distribution;

administration; education; monitoring; and use’

19



Authors

Compliance/non-compliance definitions

Grymonpre 1988

van den Bemt

2000

‘pnsaifitostuldle q fe1aaziAntundetlugnisldendl
wnzay videlAndunieseltiy vuzivteglurmuniuguuey
usnisnmanisunng §Uqe v3eguslaa 1unn1salfana119139e
AgrtosfunsufURNY HEAAUTIMIEUAIN NTTUIUNT LAY
52UV Tumansdalden, nsdeansaiudds, n19ideuaain s
U599 WagM3dsto NIHANET N15TIBET N1INTFANBET N1TUIMNS
g1 M3inug n1siemunisiden waznsldey

‘A failure to accomplish the goals of treatment because of
accidental or unintentional non-adherence to a
therapeutic program’
‘auduivanfiazussqiimneveansinviosinaulisuile

MminTulaedadyrseliviladeynnisinyy’

‘A mistake is made somewhere in the drug distribution
and /or production process (from the prescribing of the

drug to the administration of the drug)’

‘auranalagnyiliiintuluduneuladuneuniluszuu
ALY AT/NIDNTTUIUNITHAS (HUINNNISAILTYIAUDINTbA

g1)’

20



Authors Compliance/non-compliance definitions

Nebeker 2004 ‘Inappropriate use of a drug that may or may not result in

harm’

‘nsldenegliivanzaniianaszdmalminsunsiensealinle’
‘A failure in the treatment process that leads to, or has

the potential to lead to, harm to the patients’

‘Anudumaslunszuiunissnenitlugnietinnulululinezia

dunsesogUe’

s a 9

MTNTNAUASTIDUTIAMUNAINTA8Y0INT T ALY DIA AN BRI U Ty
nsldendewseuiisuaindnnuvesangnisallaificssasd (115199 1) wasuisenlufiausvasd
£ N < J 3 s Yo o w &
N5 (115099 2) siudnvgnisallifiaussasAgnividndidinadlurangsuuuu Tuueass

gnlddsuluidsunniuamdniugisenlufiaussasiannislden

21



Tulasens3deil Yymmsldenasgndwuniu 4 adaloun Yaseldfauszasdainnisld
g1 Wi sadlifiausgasAanmslden anulisiuelunislden wavaurainaedounisen tnedian

(% [

INAANUFINSTUNSAN WY A9l

o o w

A9 AN YU WU sEaeAaInn 15198

“Uffsenluiauszasdannnislden nunetis nsnavauetsoIIsunsIBLas nnTuee1sl

Adla wazinTuvuneUn ANl unyed’

‘Adverse drug reaction is defined as response to a medicine which is noxious

and unintended, and which occurs at dose normally used in human.’
A19I9nMINYeUNgNTIsalluileUszaeAaInn 159,

“unnisalldfielszasdannnislden wuneds nsuiaduldunaunainns wsnueamia

s v ) v
ﬂ']iLLWCVIEJV]LﬂEJ’JGIJ@QﬂUﬂ']ﬁIGUE’J’]

‘Adverse drug event is defined as an injury resulting from medical intervention

related to drug.’
F1979AAIUYIA IS INd o uN T LT

‘anusuilelunislden vuneds nginssuvesiUle (ludunssuusemuen nMssulseniu
INTANUNLULLT WI8N15USULUABUNITA T UTIN) NE0AAABINUATLULLINIINITHNNG WAL

G

‘Compliance is defined as the extent to which the patients’ behavior (in terms
of taking medication, following diets or executing other life-style changes) coincides

with the clinical prescription’

22



AI9IAAAIINYDIAIIUAA INAAD LY 1NE))

‘arweaaladounee wneds wamsaifidestuldla q flernanAstunietilugnslien
Alsiwnzay vioiAndunsededing vauzieieglunnumuauvesgliuinismensuwmg giae
vioguilaa wnnisalfananensaziieadesiunmsufoRau wansaeimaguain nsuIuns uay
seuu Taamsdslden msfemsiumds nadeuaain n13UsTY uarnIsReTe N1sHANE N33

g1 1190581881 1150581 MR nsinmunislden wasnsldey

‘Medication error is defined as any preventable event that may cause or lead to
inappropriate medication use or patient harm while the medication is in the control of the
health care professional, or consumer. Such events may be related to professional practice,
health care products, procedures, and systems, including prescribing; order communication;
product labeling, packaging, and nomenclature; compounding; dispensing; distribution;

administration; education; monitoring; and use.’

23



m5@7"7;4unnzg’miaffﬁq,/mn'zs‘l??’sn (Classification of drug-related problems)
‘sz:ymmﬂ%’mﬁgﬂwngﬂ%’@mjuLﬂuﬂ@mmiﬁmﬁﬂmﬁ’ﬂﬁ waztaymnsldendily
ansadesiuld dmsuufisenlifisuszasd (ADRs) azdmuneandu 2 Ussian laun type A-ADRs
(predictable pharmacological reactions) wag type B-ADRs (unpredictable idiosyncratic
reactions) (Rawlins M and Thompson, 1991) ANUARNALAREUNIEN rgnuUingugaglagly NCC
MERP Taxonomy of medication errors. (1998a) %wzﬂisﬂauﬁmmwmmmLﬂﬁauwﬂaaw 14 ¥in
ToA Nsuen (dose omission); YUIRENbamuNLay (improper dose); RAMINULIIVSDRAAINY
WU (wrong strength/concentration); W87 (wrong drug); HagUwuuen (wrong dosage form);
RawmALlAn1slYen (wrong technique); RA%BININAITUSIISEN (Wrong route of administration); A
9n5IM3iEe (wrong rate); HAYIesEEEIan (wrong duration); #AVIAN (wrong time); HaiEUae
(wrong patient); AUAAIALAABUSIUNTAARLATS e (monitoring error); ANLARIALAR LN
msldufidenanin (deteriorated drug error); WavAINLAAIALAABUDY ‘ ﬁl@i%’mgﬂumjwﬁwé}’u
(medication errors that did not fall into one of the above groups) uenandasldsuundunen
fienuaanndeuiatunudsinanuvesaueaanasumelumseiloun msdalden

(prescribing); AsdRENSANEILTET (order communication); N1SAARAINGN (product labeling), N3

Y
[

U379 (packaging), LAEIZUUNIT 928 (nomenclature); NISHEANEN (compounding); N1
(dispensing); A1sns¥ALEN  (distribution); N1SUSKMISEY  (administration);  n1slAALULLN

(education); N13AnAH (monitoring); wagn1sleen (use)

aulisusielunislden asudseondu 2 ngu loun msldeniueuin (overdose or
excessive dosage) uway nsldesinvuiandsld  viseldldeidsldias  (under-dose  or
insufficient dosage or not taking the medication) IngagdnuunuuiugIuvesteyanausanla

nUszifnslden  msldiasagavesdisrnglunsusadiulgmnslder wdnsfiiudoya
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lunsainyeannInensunmdiiiinanuaaiaedeulunsdsldeuaziiieuifnunisdsldend

IS = g v & A a6 1 [ P ¥
Taueatapaeutuazdaliunnurainmaeunseniilyninulisiuiielunisloen

mm«zfﬂun75U5zzs7ui7q,/w7n75?°z?’m (assessment criteria for drug-related hospital
admissions)

nsUszunanisidrsnwisilulsmenuiaiesnntaminislden Usenoudae 4 inaudi fie
Anuiidusivesdgmnisldernenisdnsnwidalulssneiuia (contribution of DRPs to hospital
admissions) AMMTUANNAVEIET (causality) ANULTIVRITMINTTlden (severity) wazns
tosriula (preventability)

Tuvssnalnedslalldfinsiauinasivad sndunusivssdiuauduanvgdsuoued
Aa9dn1sWaUY Thai Algorithm for causality assessment iouszidiuenmslifassasdivingy
fefulasamsifedagldiaunadosdiodesfuiiovsuiulgmnsldoludgsonglnelnsnms
dusuanuiidusiuvestymnisidensanisitnsnwisilulssweruialduuanigwes Hallas (1990a)
(Hallas et al., 1990) AnmiduamsasilymiiAntuarnmsldoriulduuimaues Hallas (1990a)
I¢finsufudsafaninduniondslng Howard (2003) (Howard et al., 2003) NM13UTELILATINTULSS

voelgyn1annslgenlduuanigwes National Patient Safety Agency (NPSA) (2005) (National

Patient Safety Agency, 2005) wazn1sUesrulalguuiniewes Hepler uag Strand (1990) (Hepler

(%
=1

and Strand, 1990) wunanardgnlddmiunuifeaseiiiiasarninueimvaiiiinisiunldedis

Uszaumudusaluamuidunounti (Howard et al., 2003)
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n751]5::557uwan5314U147\1@ﬂ5w§ﬂ7aﬁ7§ (Economic Impact Analysis

n1sUssliunansznunasegamansidunisianavesulouis Tasenis Aanssy wie
wgnsaifelaygeanivesiuiiidnu AuiiiAnwannsaduldamnfuiddnwm fuidiades
videvialan lagvalunansznumaasugmansazgninludnuazresnisivasuvesnisidulame
LAYFAERS (economic growth) Fi3on31 wadns ﬁaﬂmﬁi’lﬁtﬂu (output %39 value added) uag

Asasunyasniiedesiuau dann N15371997%) wae s78la (A1319)  (Weisbrod G and

Weisbrod, 1997)

lagilun153Ase i dansoUseuuseAuveIfanssuNIuATEgAEnsItAnTuluIaT
aulafinwnelalasany/mansaiiiinlu wazAuIuAuwAnA19Indsiaandell a1lasanis/
wiowsn1sallifindu NsAmsizdaunsaildneneulasndannsudemiaese (fact) wenaINNIT
UsplluNanTenunILATEgAansazainsaianavadlassnsiAmuatula e sayssenalyle
[ cal & [ .
NULRANITUNIUUAUNIATDIAT1T0UE T (public concern)

[
[y

n1sidenIsiwanzanlunisussiiunansenuniuAsegAmansTueg iuingUisainves

ANSANY P9T

1. Public information study #¥nRUsasALilonanINanTENUVeININTIUVT 1ATINS
nsAnwdnwaziaunsninluldneinguszasiiiuanuduiusivaisisueyy o819y Fiscal

impact

2. Economic portion of a formal impact assessment $inguseasAiiton1suseunn

nansznvlusuraniaanialivedlasinisusaulauiensimuall dusunisAnwdneusiaiuise

a1 [y A g

Usstliunnyuiaieiuyiniidululauean1sussilunanssnun1aasega1ans uiaIsuaniasenis

9

Uszidiugn (double-counting)
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3. Benefit/cost analysis #iTngusasAiiiedislunsdndulalasnisiUseuiiiey

Usglevtsoduyuvaanisiifangsy lasins wisulevglldlaevaluagyinmsuieuiisudseles
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4. Nuneusne1vazlasunanslilos (external area consequences)
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M13199 4-1 dnvaizvethendFunvimlulsmeivaiiesaintyminisidenlulssuns

YBINTANN
Characteristic Patients with  Patients with Patients with Patients All x2 (Causal
Causal DRPs  Preventable Non- with Non- patients DRPs vs
(N=91) DRPs preventable DRPs (N=4112) Non-DRPs)
(N=40) DRPs (N=3961)
(N=51)

Sex
Female 44 (48.4) 21(52.5) 25 (49.0) 1981 (50.1) 2072 (50.4) xz - 0.04°
Male 47 (51.6) 19 (47.5) 26 (51.0) 1980 (49.9) 2040 (49.6) (df =1)
Missing values - - - - - p =0.836

Smoking
Yes 14 (15.6) 7(17.5) 7(14.0) 504 (13.1) 543 (13.6) xz -03"
No 76 (84.4) 33 (82.5) 43 (86.0) 3347 (86.9) 3457 (86.4) (df =1)
Missing values 1 - 1 110 112 p = 0.598

History of drug allergy

Yes 9(9.9) 3(7.5) 6(11.7) 373 (9.5) 383 (9.4) xz =0.0°
No 82(90.1) 37(92.5) 45 (88.3) 3551 (90.5) 3691 (90.6) (df =1)
Missing values - - - 37 37 p = 1.000

Number of co-morbidity

3 or less 82(90.1) 36 (90.0) 46 (90.2) 3728 (94.1) 3865 (94.0) xz =19
More than 3 9(9.9) 4(10.0) 5(9.8) 233 (5.9) 247 (6.0) (df =1)
Missing values - - - - - p =0.170

a denotes Chi-square statistic with continuity correction.

b denotes Fisher Exact test



M13197 4-1 anvaigvesUeidriuinwmlulsmeuialiesantymnisidenlulsesns

Y8IN5ANY (D)

Characteristic Patients Patients with Patients with Patients Al x2 (Causal
with Preventable Non- with Non- patients DRPs vs
Causal DRPs preventable DRPs (N=4112) Non-DRPs)
DRPs (N=40) DRPs (N=3961)
(N=91) (N=51)

Caregivers
Patients 75 (82.4) 33 (82.5) 42 (82.8) 3269 (82.5) 3400 (82.7) x’ =00
Family 16 (17.6) 7(17.5) 9 (17.6) 692 (17.5) 712 (17.3) (df =1)
Missing values - - - - - p = 1.000

Starting new drugs within a week

Yes 17 (18.7) 5(12.5) 12 (23.5) 312 (7.9) 330 (8.0) x =125
No 74 (81.3) 35 (87.5) 39 (76.5) 3649 (92.1) 3782 (92.0) (df =1)
Missing values - - - - - p = 0.0004

a denotes Chi-square statistic with continuity correction.

b denotes Fisher Exact test



A5199 4-2 Characteristics of elderly patients with causal drug-related problems

Characteristic Patients Patients with Patients with Patients with All patients x2 (Causal
with Preventable Non- Non-DRPs (N=1999) DRPs vs
Causal DRPs preventable (N=1911) Non-DRPs)
DRPs (N=24) DRPs
(N=56) (N=32)

Sex
Female 33 (58.9) 15 (62.5) 18 (56.3) 929 (48.6) 970 (51.50) xz =19
Male 23 (41.7) 9 (37.5) 14 (43.7) 982 (51.4) 1029 (48.50) (df =1)
Missing values - - - - - p =0.166

Smoking
Yes 7(12.5) 4(16.6) 3(9.4) 212 (12) 231 (11.7) xz =0.01°
No 49 (87.5) 20 (83.4) 29 (90.6) 1676 (88) 1745 (88.3) (df =1)
Missing values - - - 23 23 p = 0934

History of drug allergy

Yes 5(8.9) 2(8.3) 3(9.49) 201 (10.6) 206 (10.4) ¥’ =003
No 51(91.1) 22 (91.7) 29 (90.6) 1691 (89.4) 1773 (89.6) (df =1)
Missing values - - - 19 20 p =0.852

Number of co-morbidity

3 or less 51(91.1) 22(91.6) 29 (90.6) 1734.(90.7) 1813 (90.7) xz =00’
More than 3 5(8.9) 2(8.4) 3(9.49) 177 (9.3) 186 (9.3) (df =1)
Missing values - - - - - p = 1.000

a denotes Chi-square statistic with continuity correction.

b denotes Fisher Exact test



A15197 4-2 Characteristics of elderly patients with causal drug-related problems

(continued)

Characteristic Patients Patients with  Patients with Patients Al xz (Causal
with Preventable Non- with Non- patients DRPs vs
Causal DRPs preventable DRPs (N=1999)  Non-DRPs)
DRPs (N=24) DRPs (N=1911)
(N=56) (N=32)

Caregivers
Patients 43 (76.79) 18 (75) 25(78.1) 1407 (73.6) 1478 (74) xz =017
Family 13 (23.21) 6 (25) 7(21.9) 504 (26.4) 521 (26) (df =1)
Missing values - - - - - p =0.707

Starting new drugs within a week
Yes 11(19.7) 3(12.5) 8 (25) 151 (7.9) 163 (8.0)
No 45 (80.3) 21(87.5) 24 (75) 1760 (92.1) 1836 (92.0) p= 0.004"

Missing values

a denotes Chi-square statistic with continuity correction.

b denotes Fisher Exact test.
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151971 4-3 Contribution to hospital admissions of all drug-related admissions

Contribution to AUl DRPs Causal DRPs Causal ADEs  Causal ADR Causal
admissions (N=151) (N=91) (N=70) (N=68) non-adherence
(N=32)
Not contributing (%) 12 (7.9) = = = -

Less important (%) - - - - _
Partly contributing (%) 22 (14.6) 15 (16.5) 8 (11.4) 8(11.8) 7(21.9)

Dominant (%) 117 (77.5) 76 (83.5) 62 (88.6) 60 (88.2) 25(78.1)

nmadsuindllsmenuadosntymmsldton gnduanmnuenisidisu
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a5l 4-4 Causality of all drug-related admissions

AUl DRPs Causal DRPs Causal ADEs  Causal ADR  Causal non-
Severity
(N=151) (N=91) (N=70) (N=68) adherence
Not drug related (%) 47 (31.2) = - - -
Possible (%) 13 (8.6) - - - -
Probable (%) 79 (52.3) 79 (86.8) 58 (82.9) 56 (82.4) 30 (93.7)
Definite (%) 12(7.9) 12 (13.2) 12 (17.1) 12 (17.6) 2(6.3)
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A15797 4-5 Severity of all drug-related admissions

Causal non-
All DRPs Causal DRPs Causal ADEs  Causal ADR
Severity adherence
(N=151) (N=91) (N=70) (N=68)
(N=32)
No harm (%) - - - - -
Low (%) - - - - -
Moderate (%) 140 (92.7) 90 (98.9) 69 (98.6) 67 (98.5) 32 (100.0)
Severe (%) 8 (5.3) 1(1.1) 1(1.4) 1(1.5) -
Death (%) 3 (2.0) = = = =

Y v v Y ~ £ & Q" LY va [ 2/
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ame (13719 4-6) nuddeway 44 vaensiisusnwmilulsmenviaanaunsadesiule

A157971 4-6 Preventability of all drug-related admissions

Causal non-
All DRPs Causal DRPs Causal ADEs  Causal ADR
Severity adherence
(N=151) (N=91) (N=70) (N=68)
(N=32)
Not preventable (%) 110 (72.8) 51 (56.0) 438 (68.6) 43 (70.6) 3(9.4)
Preventable (%) 41 (27.2) 40 (44.0) 22 (31.4) 20 (29.4) 29 (90.6)
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a15749fi 4-7 Medical conditions resulting from causal drug-related admission

Medical conditions Frequency Percent
(events) (%)
Diseases of the circulatory system 6 6.6
Diseases of the digestive system 12 13.2
Diseases of the genitourinary system 1 1.1
Diseases of the musculoskeletal system and connective tissue 1 1.1
Diseases of the nervous system 3 33
Diseases of the respiratory system 5 55
Endocrine, nutritional and metabolic diseases 48 52.7
Injury, poisoning and certain other consequences of external causes 9 9.9

Symptomes, signs and abnormal clinical and laboratory findings, not elsewhere

classified
®  Symptoms and signs involving the skin and subcutaneous tissue 1 1.1
®  Symptoms and signs involving the digestive system and abdomen 2 2.2
®  Symptoms and signs involving cognition, perception, emotional state 1 1.1

and behavior
Abnormal findings on examination of blood, without diagnosis 2 2.2

Total 91 100.0
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5197 4-8 Potential risk factors for comparison of causal DRPs and Non DRPs in study

population

Risk factors P-value
Causal DRPs vs. Non DRPs

Odds Ratio (95% Cl)

Education (Primary as reference) 0.50 (0.27 - 0.94) 0.032

Family (None as reference) 0.50 (0.23 - 1.07) 0.075

No. Prescribed drugs (< 5 as reference) 2.57(1.52 - 4.33) 0.0004

- Hospital 1.13(0.56 - 2.27) 0.734

- Drug store 2.45(0.83 - 7.49) 0.105

Receiving new drugs within a week 1.85(0.99 - 3.44) 0.051

(No as reference)

a denotes Chi-square statistic with continuity correction.

b denotes Fisher Exact test
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A5199 4-9 Potential risk factors for comparison of causal DRPs and Non DRPs in elderly

population
Risk factors P-value
Causal DRPs vs. Non DRPs
Odds Ratio (95% Cl)
Age ( 60-69 as reference) 0.033
70-179 1.93 (1.07 - 3.48)
80 or more 0.73 (0.27 - 1.98)
Sex 1.55 (0.89 - 2.72) 0.125
Family (None as reference) 0.47 (0.19 - 1.18) 0.106
Comorbidity (<= 3 as reference) 0.72 (0.27 - 1.91) 0.509
No. Prescribed drugs (< 5 as reference) 1.65 (0.87 - 3.10) 0.122
Sources of drugs (No as reference)
Hospital 1.15 (0.45 - 2.95) 0.770
Drug store 2.55(0.51 - 12.64) 0.252
Receiving new drugs within a week 222 (1.04 - 4.75) 0.040
(No as reference)
Receiving new drugs within a month 2.21(1.07 - 4.55) 0.032

(No as reference)
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Characteristic Patients with Patients with Patients with Patients with xz (Causal
Causal ADEs Preventable Non- Non-DRPs ADEs vs Non-
(N=70) ADEs preventable (N=3961) DRPs)
(N=22) ADEs
(N=48)

Sex
Female 42 (60.0) 16 (72.7) 26 (54.2) 1980 (49.9) Xz =24"
Male 28 (40.0) 6 (27.3) 22 (45.8) 1981 (50.1) (df =1)
Missing values - - - - p =0.134

Smoking
Yes 7(10.1) 2(9.1) 5(10.6) 504 (13.1) Y =03
No 62 (89.9) 20 (90.9) 42 (89.4) 3347 (86.9) (df =1)
Missing values 1 - 1 110 p =0.599

History of drug allergy

Yes 9(12.9) 3 (13.6) 6(12.5) 373 (9.5) x =05
No 61 (87.1) 19 (86.4) 42 (87.5) 3551 (90.5) (df =1)
Missing values - - - - p = 0.459

Number of co-morbidity

3 or less 62 (88.6) 19 (86.4) 43 (89.6) 3728 (94.1) XZ =28
More than 3 8(11.4) 3(13.6) 5(10.4) 233(5.9) (df =1)
Missing values - - - - p =0.092




M13199 4-10 dnwauzvesiUlremdrinuidilulsmeiualiesnnmamsallifisszae ()

Characteristic Patients with Patients with Patients with Patients with xz (Causal ADEs
Causal ADEs Preventable Non- Non-DRPs vs Non-DRPs)
(N=70) ADEs preventable (N=3961)
(N=22) ADEs
(N=48)

Caregivers
Patients 54 (77.1) 15 (68.2) 39 (81.3) 3269 (82.5) xz -10°
Family 16 (22.9) 7(31.8) 9(18.7) 692 (17.5) (df =1)
Missing values - - - - p =0.310

Starting new drugs within a week

Yes 15 (21.49) 3(13.6) 12 (25.0) 312(7.9) X2 152"
No 55 (78.6) 19 (86.4) 36 (75.0) 3649 (92.1) (df =1)
Missing values - - - - p < 0.0001
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Characteristic Patients with Patients with Patients with Patients with xz (Causal
Causal ADEs Preventable Non- Non-DRPs ADEs vs Non-
(N=47) ADEs preventable (N=1911) DRPs)
(N=16) ADEs
(N=31)

Sex
Female 31 (66) 13 (81) 18 (58) 929 (486 ) y =as
Male 16 (34) 3(19) 13 (42) 982 (51.4) (df =1)
Missing values - - - - p =0.028

Smoking
Yes 3(6) 1(6) 2(6) 212 (11) ¥ =06
No 44 (94) 15 (94) 29 (94) 1676 (89) (df =1)
Missing values - - - 23 p=0418

History of drug allergy

Yes 5(11) 2(12) 3(10) 201 (11) p= 1.000b
No 42 (89) 14 (88) 28(90) 1691(89)
Missing values - - - 19

Number of co-morbidity
3 or less 42 (89) 14 (88) 28 (90) 1734 (91) p =079 °
More than 3 5(11) 2(12) 3(10) 177 (9)

Missing values - - - _
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Characteristic Patients with Patients with Patients with Non- Patients with xz (Causal ADEs
Causal ADEs Preventable ADEs preventable ADEs Non-DRPs vs Non-DRPs)
(N=47) (N=16) (N=31) (N=1911)

Caregivers
Patients 34 (72) 10 (63) 24.(77) 1407 (74) x =00
Family 13 (28) 6 (37) 7(23) 507 (26) (df =1)
Missing values - - - - p=0976

Starting new drugs within a week
Yes 15 (21.49) 3(13.6) 12 (25.0) 312(7.9) p= 0.004b
No 55 (78.6) 19 (86.4) 36 (75.0) 3649 (92.1)

Missing values - - - _
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Drug class Individual drugs Adverse drug events Frequency Percent (%)

W Antiplatelet drugs Aspirin Gastrointestinal hemorrhage a4 3.6

Clopidogrel Gastrointestinal hemorrhage 1 0.9

W Cardiac glycosides Digoxin Digoxin intoxication 1 0.9

Hyponatremia 2 1.8

Hyponatremia 4 3.6

B HMG-CoA reductase inhibitors Simvastatin Rhabdomyolysis 1 0.9

Elevated INR 1 0.9

Central nervous system (16)

Clorazepate Drowsiness 1 0.9

Fluoxetine Drowsiness 1 0.9

Sertraline Hyponatremia 1 0.9
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Drug class Individual drugs Adverse drug events Frequency Percent (%)

B Antimuscarinic drugs Trihexyphenydyl Drowsiness 1 0.9

B Antipsychotic drugs Chlorpromazine Drowsiness 1 0.9

Clozapine Malignant neuroleptic syndrome 1 0.9

Perphenazine Drowsiness 1 0.9

Endocrine system (50)

M Biguanides Metformin Hyposglycemia 16 14.3

Glipizide Hypoglycemia 11 9.8

H Insulin Regular insulin + NPH Hypoglycemia 5 4.5

NPH Hypoglycemia 2 1.8

B H2-receptor antagonists Ranitidine Hypersensitivity 1 0.9

B Antituberculous drugs Ethambutol Hypersensitivity 1 0.9

Hypersensitivity 1 0.9

Hypersensitivity 1 0.9

Hypersensitivity 1 0.9

Penicillin Hypersensitivity 1 0.9

Musculoskeletal and joint diseases (10)

Diclofenac Gastrointestinal hemorrhage 6 5.4

lbuprofen Hypersensitivity 1 0.9
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A3199 4-13 Potential risk factors for comparison of causal ADE and Non DRPs in study

population

Risk factors P-value
Causal DRPs vs. Non DRPs

Odds Ratio (95% CU)

Sex 1.43 (0.86 - 2.40) 0.172

Family (None as reference) 0.45(0.19 - 1.03) 0.059

Prescribed drugs (< 5 as reference) 3.68 (1.94 - 6.99) < 0.0001

- Hospital 0.76 (0.33 - 1.77) 0.520

- Drug store 3.57(1.15-11.11) 0.028

Receiving new drugs within a week 2.08 (1.07 -4.05) 0.030

(No as reference)
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A13197 4-14 Potential risk factors for comparison of causal ADE and Non DRPs

in elderly population

Risk factors P-value
Causal DRPs vs. Non DRPs

Odds Ratio (95% Cl)

70-79 1.97 (1.02 - 3.80)

Sex 2.11(1.11 - 3.99) 0.022

No. Prescribed drugs (< 5 as reference) 2.04 (1.06 - 3.95) 0.034
Drug store 2.70 (0.54 - 13.48) 0.227
Receiving new drugs within a month 2.46(1.14 - 5.28) 0.022

(No as reference)
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M19199 4-15 dnwaizvesithendsuinudlulsmeuaiomnuiiseliisUssasdannslden

Characteristic Patients with ~ Patients with ~ Patients with ~ Patients with Xz (Causal ADR
Causal ADR Preventable Non- Non-DRPs vs Non-DRPs)
(N=68) ADR preventable (N=3961)
(N=20) ADR
(N=48)

Sex
Female 41 (60.3) 15 (75.0) 26 (54.2) 1980 (50.0) XZ =24"
Male 27 (39.7) 5(25.0) 22 (45.8) 1981 (50.0) (df =1)
Missing values - - - - p=0.118

Smoking
Yes 6 (8.0) 1(5.0) 5(10.6) 504 (13.1) x =07
No 61(92.0) 19 (95.0) 42 (89.4) 3347 (86.9) (df =1)
Missing values 1 - 1 - p=0416

History of drug allergy

Yes 9(13.2) 3 (15.0) 6 (12.6) 373 (9.5) Y’ = 0687
No 59 (86.8) 17 (85.0) 42 (87.5) 3551 (90.5) (df =1)
Missing values - - - - p = 0.407

Number of co-morbidity
3 or less 60 (88.2) 17 (85.0) 43 (89.6) 3728 (94.1) p= 0.063"
More than 3 8(11.8) 3(15.0) 5(10.4) 233 (5.9)

Missing values - - - R

Caregivers
Patients 53 (77.9) 14 (70.0) 19 (81.2) 3269 (82.5) XZ -0.7"
Family 15 (22.1) 6 (30.0) 9(18.8) 692 (17.5) (df =1)
Missing values - - - - p = 0.409
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M13199 4-15 dnwaizvesiilenidriusnuvdmlulsmeuaiiiomnuisenlidiisUssasaarnnisld

¥ (79)
Characteristic Patients with Patients with Patients with Patients with xz (Causal
Causal ADR Preventable = Non-preventable Non-DRPs ADR vs
(N=68) ADR ADR (N=3961) Non-DRPs)
(N=20) (N=48)

Starting new drugs within a week

Yes 15 (22.1) 3(15.0) 12 (25.0) 312(7.9) Y’ = 180"
No 53 (77.9) 17 (85.0) 36 (75.0) 3649 (92.1) (df =1)
Missing values - - - - p < 0.0001

a denotes Chi-square statistic with continuity correction.

b denotes Fisher Exact test
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M13199 4-16 dnwaizvesiiiegeengminiuinndlulsmetuialiennuiseliisseasdan

n3lafen
Characteristic Patients with  Patients with Patients with Patients with x2 (Causal
Causal ADR Preventable  Non-preventable Non-DRPs ADR vs Non-
(N=46) ADR ADR (N=1911) DRPs)
(N=15) (N=31)

Sex
Female 30 (65.2) 12 (80) 18 (58) 929 (48.6) x =43
Male 16 (34.8) 3(20) 13 (42) 982 (51.4) (df =1)
Missing values - - - - p = 0.038

Smoking
Yes 3(6.5) 1(93.3) 2(6.5) 212 (11.2) Y =06
No 43 (93.5) 14 (6.7) 29 (93.5) 1676 (88.8) (df =1)
Missing values - p = 0.444

History of drug allergy

Yes 5(10.8) 2(13.3) 3(9.7) 201 (10.6)
No 41(89.2) 13 (86.7) 28(90.3) 1691 (89.4) p = 1.000°
Missing values - - 19

Number of co-morbidity
3 or less 41(89.2) 13 (86.7) 28 (90.4) 1734 (90.8) p = 0.611°
More than 3 5(10.8) 3(13.3) 3(9.6) 177 (9.2)

Missing values - - - -




M13199 4-16 dnwaizvesiiiegeengminiuinundlulsmetuiaiesnnuiseliisseasdan

¥ 1
nslgan(sie)
Characteristic Patients with  Patients with Patients with Patients with x2 (Causal
Causal ADR Preventable = Non-preventable Non-DRPs ADR vs Non-
(N=46) ADR ADR (N=1911) DRPs)
(N=15) (N=31)

Caregivers
Patients 34 (73.9) 10 (66.7) 24 (77.4) 1407 (73.6) xz =00’
Family 12 (26.1) 5(33.3) 7(22.6) 504 (26.4) (df =1)
Missing values - - - - p = 1.000

Starting new drugs within a week
Yes 10 (78.3) 2(13.3) 8(25.8) 151 (7.9)
No 36 (21.7) 13 (86.7) 23(74.2) 1760 (92.1) p= 0.003°

Missing values - - - R
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naueNgusEuUilanagasniden laud diuretics (Seway 9.9) antiplatelet (Sosay 5.4)
warfarin (598 2.7)
ngueIMiieItefuszuuUszaindiunans baun antidepressants (Sovay 5.4)

antipsychotics (50waz 4.5) antiepileptics (5988 1.8) uag antimuscarinic (Sovaz 1.8)
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Table 4-17 Drug-related causal adverse drug reactions

Drug class Individual drugs Adverse drug events Frequency  Percent (%)

®  Antiplatelet drugs Aspirin Gastrointestinal hemorrhage 4 3.6

Clopidogrel Gastrointestinal hemorrhage 1 0.9

®  Cardiac glycosides Digoxin Digoxin intoxication 1 0.9

Hyponatremia 2 1.8

Hyponatremia 4 3.6

®  HMG-CoA reductase inhibitors Simvastatin Rhabdomyolysis 1 0.9

Elevated INR 1 0.9

Central nervous system (16)
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Drug class Individual drugs Adverse drug events Frequency  Percent (%)

Malignant neuroleptic syndrome 1 0.9

®  Antiepileptics Phenytoin Phenytoin toxicity 2 1.8

Malignant neuroleptic syndrome 1 0.9

Hyposglycemia 1 0.9

Haloperidol Malignant neuroleptic syndrome 1 0.9

®  Anxiolytics Diazepam Drowsiness 1 0.9

®  Alpha-glucosidase inhibitors Acarbose Hyposlycemia 1 0.9

®  Sulfonylureas Glibenclamide Hyposglycemia 7 6.3

®  Thiazolidinediones Pioglitazone Hypoglycemia 6 5.4
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Drug class Individual drugs Adverse drug events Frequency Percent (%)

Diabetes ketoacidosis 2 1.8

Gastrointestinal system (1)

Infections (11)

Isoniazid Transaminitis 1 0.9

Pyrazinamide Transaminitis 1 0.9

Rifampicin Transaminitis 1 0.9

®  Penicillins Amoxycillin + Clavulanic acid Nausea with vomiting 1 0.9

®  Tetracyclines Tetracycline Hypersensitivity 2 1.8
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Drug class Individual drugs Adverse drug events Frequency Percent (%)

® Non-steroidal anti-inflammatory drugs ~ Celecoxib Gastrointestinal hemorrhage 1 0.9

Hypersensitivity 1 0.9

Indomethacin Hypersensitivity 1 0.9
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A5197 4-17 Potential risk factors for comparison of causal ADR and Non DRPs in population

Risk factors P-value
Causal DRPs vs. Non DRPs

Odds Ratio (95% Cl)

Sex 1.46 (0.86 - 2.47) 0.158

Family (None as reference) 0.43(0.19 - 1.00) 0.050

No. Prescribed drugs (< 5 as reference) 3.84(1.99 - 7.43) < 0.0001

- Hospital 0.70 (0.30 - 1.65) 0.416

- Drug store 3.62(1.16 - 11.31) 0.027

Receiving new drugs within a week 2.15(1.10-4.19) 0.025

(No as reference)

A3197 4-18 Potential risk factors for comparison of causal ADR and Non DRPs

Risk factors P-value
Causal DRPs vs. Non DRPs

Odds Ratio (95% Cl)

70-79 1.87 (0.96 - 3.63)

Sex 2.02 (1.06 - 3.85) 0.032

No. Prescribed drugs (< 5 as reference) 2.20 (1.12 - 4.33) 0.023
Drug store 2.79 (0.56 - 13.97) 0.212
Receiving new drugs within a month 2.49 (1.15 - 5.37) 0.020

(No as reference)
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Table 4-19 Characteristics of patients with causal non-adherence and preventable non-

adherence
Characteristic Patients with Patients with Patients with Patients with xz (Causal
Causal non- Preventable Non- Non-DRPs non-
adherence non- preventable (N=3961) adherence
(N=32) adherence non- vs Non-
(N=29) adherence DRPs)
(N=3)

Sex
Female 12 (37.5) 12 (41.4) 0(0.0) 1980 (50.0) XZ =15
Male 20 (62.5) 17 (58.6) 3(100.0) 1981 (50.0) (df =1)
Missing values - - - - p=0219

Smoking
Yes 7(21.9) 5(17.2) 2 (66.7) 504 (13.1) p=0181°
No 25 (78.1) 24.(82.8) 1(33.3) 3347 (86.9)
Missing values - - - 110

History of drug allergy

Yes 2(6.3) 2(6.9) 0(0.0) 373(9.5) p =0.764"
No 30 (93.7) 27 (93.1) 3(100.0) 3551 (90.5)
Missing values - - - 37

Number of co-morbidity
3 or less 30(93.8) 27(93.1) 3(100.0) 3728 (94.1) p= O.713b
More than 3 2(6.2) 2(6.9) 0(0.0) 233 (5.9)

Missing values - - - -

a denotes Chi-square statistic with continuity correction.

b denotes Fisher Exact test



Table 4-19 Characteristics of patients with causal non-adherence and preventable non-adherence

(continued)

Characteristic Patients with Patients with Patients with Patients with xz (Causal
Causal non- Preventable Non-preventable Non-DRPs non-
adherence non- non-adherence (N=3961) adherence vs
(N=32) adherence (N=3) Non-DRPs)
(N=29)

Caregivers
Patients 29 (90.6) 26 (89.7) 3(100.0) 3269 (82.5) Xz = 09"
Family 3(9.49) 3(10.3) 0(0.0) 692 (17.5) (df =1)
Missing values - - - - p =0333

Starting new drugs within a week
Yes 3(9.4) 3(10.3) 0(0.0) 312(7.9) p = 0.737"
No 29 (90.6) 26 (89.7) 3(100.0) 3649 (92.1)

Missing values - - - R




Table 4-20 Characteristics of elderly patients with causal non-adherence and preventable

non-adherence

Characteristic Patients with
Causal non-
adherence

(N=18)

Patients with
Preventable

non-

adherence

(N=29)

Patients with Patients x2 (Causal
Non- with Non- non-
preventable DRPs adherence

non- (N=1911) vs Non-
adherence DRPs)
(N=3)

Sex
9 (50)
9 (50)

Female
Male

Missing values

9 (52.9)
8(47.1)

0(0.0) 929 (48.6) ¥ =00°
1(100.0) 982 (51.4) (df =1)
- - p = 1.000

Smoking
Yes 4(77.8)
No 14 (22.2)

Missing values -

3(17.6)
14 (82.4)

1(100) 212 (11.2)
0(0) 1676 (88.8)  p =0.138"
- 23

History of drug allergy
Yes 2(11.1)
No 16 (88.9)

Missing values -

2(11.8)
15 (88.2)

0(0.0) 201 (10.6)
1(100.0) 1691 (89.4)  p = 1.000°
. 19

Number of co-morbidity

17 (94.4)
1(5.6)

Missing values -

3 or less

More than 3

16 (94.2)
1(5.8)

1(100.0) p = 1.000"

0(0.0)

1734.(90.7)
177 (9.3)

a denotes Chi-square statistic with continuity correction.

b denotes Fisher Exact test



Table 4-20 Characteristics of elderly patients with causal non-adherence and

preventable non-adherence (continued)

Characteristic Patients Patients with Patients with Patients xz (Causal
with Causal Preventable Non- with Non- non-
non- non- preventable DRPs adherence
adherence adherence non- (N=1911) vs Non-
(N=18) (N=17) adherence DRPs)
(N=1)

Caregivers
Patients 15 (83.3) 14 (82.3) 1(100.0) 1407 (73.6)
Family 3(16.4) 3(17.7) 0(0.0) 504 (26.4) p =0432"

Missing values - - - _

Starting new drugs within a week
Yes 2(11.1) 2(11.7) 0(0.0) 151 (7.9)
No 16 (88.9) 15 (88.3) 1 (100.0) 1760 (92.1) p= 0.649”

Missing values - - - _
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A519dt 4-21 Drug-related causal non-adherence

Drug class Individual drugs Non-adherence Adverse drug events Frequency Percent (%)

®  Angiotensin-converting enzyme inhibitors  Enalapril Underused Hypertensive urgency 2 5.4

®  Beta-blockers Atenolol Underused Hypertensive urgency 2 5.4

®  Diuretics Furosemide Underused Ascites 1 2.7

Underused Hypertensive urgency 1 27

Oral anticoagulants Warfarin Overused Ecchymoses 1 27

®  Antiepileptics Phenytoin Overused Phenytoin toxicity 1 2.7

Endocrine system (18)

Overused Hypoglycemia 1 2.7

Glipizide Underused Hyperglycemia 2 54

"  Insulin Regular insulin + NPH Underused Diabetes ketoacidosis 1 2.7

Overused Hypoglycemia a4 10.8
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A5197 4-21 Drug-related causal non-adherence (continued)

Drug class Individual drugs Non-adherence Adverse drug events Frequency Percent (%)

Overused Hyposlycemia 1 27

" Proton pump inhibitors Omeprazole Underused Gastrointestinal hemorrhage 1 2.7

M Bronchodilators Theophylline Underused COPD exacerbation 1 2.7

M Beta 2 agonists Salbutamol Underused COPD exacerbation 1 2.7
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A15197 4-22 Potential risk factors for comparison of causal NC and Non DRPs in study

population

Risk factors P-value
Causal DRPs vs. Non DRPs

Odds Ratio (95% Cl)

Education (Primary as reference) 0.24 (0.07 - 0.80) 0.020

Alcohol drinking (No as reference) 4.71(1.81 - 12.27) 0.002

No. Prescribed drugs (< 5 as reference) 1.87 (0.89 - 3.94) 0.099

- Others 4.83(1.05 - 22.14) 0.043

A3199 4-23 Potential risk factors for comparison of causal NC and Non DRPs in elderly

patients

Risk factors P-value
Causal DRPs vs. Non DRPs Odds

Ratio (95% Cl)

Smoking (No as reference) 2.98(0.82 - 8.75) 0.063

Receiving new drugs within a month 5.91(1.99 - 15.99) 0.001

(No as reference)
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6. STUININYIVBINITEVISUSNEIA M LSINYIUALIBIINAUARIALARDUNI L

nnsivdayanirauinvesaidell Wanwsassulagwnisdhsusnwdlulsmeiuia

HI9991NALAAIALAZDUNIIEN

7. wanszmumaAsegaanivasnsidifuinudlulsmeuadeandymnisléen
mnteyafuasluifiegueslsaneiviaiidisiunisfiner nsUszanumansgnumig

swgmanslugUvesinnuithegiegiiihiunmssnululsmeaiominiymnisldosied s

nandlunsns 4-24 Feyadruaugireluildanlsmeuiauiasis IHun Tsmeunariuas Aiduun

[y

aa v ! < o v ! o a < o Y1 Al
g e waztumuauvesidunsuseananndtwiugUisluse 1 TukasfniluduugUienel
Ml 1 U wiu 365 U wazgUleasegdnsudnuidlulsimeiviaiiesaindgyminislden

(= L3 aaa (=1 I3 [ IS ¥ < ¥

win1sallditeUseasd UfAsenldiaUseasd uaganulisudislunisldenainnmsiiudeyaninauiy
AnluSosaz 61.5, 67.1, 67.6 uaz 56.3 nua1su A wIuiegegdmsudymnisld
grusiazUszinneguuanuigiunindiuiuguisgeengindrsunisinwidilulsaneivia (actual
number of elderly attending hospital admissions) fidaguwinfuinuiugUisgeenglulszwns

NuaNisunIssnealulsangruialutiananivinn1s@nen  (number of elderly attending

hospital admissions during the study period)
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M13199 4-24 HansEnuNAsYgmansveanisifusnwmlulsimenviavesigeengileintdymnislden manisalldfisUssasd URsenluis

Uszasd wazanulusiuiielunislden

Tsanenuna Uszanaumsaudiiegeargiidriumsinudilulsaneruaitiesandymnisiden

(u.fUaegeeglulszying)

5.0, nelnsana 60 (2133) 56 (2328) 54 (2345) 18 (1953)

TN, ATA9DT 256 (9160) 240 (9995) 232 (10069) 75 (8386)

S.N. ASUAST 31 (1122) 29 (1225) 28 (1234) 9 (1027)

3N, ATUA 63 (2245) 59 (2449) 57 (2467) 18 (2055)

3.0, Yalnsneia 12 (419) 11 (457) 11 (460) 3 (383)

3 861 (30762) 806 (33563) 778 (33813) 253 (28161)
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sauflelunislden uay anueaaedeun1ae lneilsmeuialuuaniamionsudadisiuds 10
Tsenerualasfidnwmsvannarenslsmeiuiagusy Tsmeunalsesdmianaslsmenuia
1 MeNde MnnununITansegaiuszuuiinaiumadifuinuimlulsmeuiaidesnin
wansallifisszasdannislden dslinvnuidodedunauuuludrmthuunalngivinlulszsime

Ingunneuntinns@nwil (Kongkaew et al., 2008) 1o1a1nAMNLANANATUENWUE VRTINS

(%
=

gufazUszinianuLanseiy Msnwiaweninnsananugnuassssuyaveslaymnisideus
availnponaniu uinnanfaziausnanisanedeyminisidenlagsiuiesegransnuuinulu
NSANYTIvUIRPAEARITURUN AN DalanRILalN UsenAansIve1andns (Howard et al.,

2003)

[y

NI igawlwmaneysznsmlionuddenuneuniiluavil Ussvinsvesnisiinenid

e alaeddnnugthesiuiman 4,112 au wavgUisluanddelinainlsmeiuiavuinene fu

(%
v Y 1 [y

Aatiu ArpuynAvsznaladsanunsathldldlalunguussvinsiininediu wenaniianidend

o

Uszannstunisanwawiuuintiglinisanwdasedeandunusfunisinsusnwslulsaneuia

Wesnnwsnisadldiislseasd UisenliisUszashuazanulidsiuiiolunislidennudnuaesiae

va v [

Inefinisusurvesdadeniu mafivdeyawuuludrmihgeligidendnannsaliudlunnugnies

¥
v U v Aav v d

vostoyawaziiausuusnduludsiiuteymivliindugaud mdwamemyided el (azouetal,

q <

88



1998) wenwniimsnudeyaivileendnsiasveansuinthismadulayadeniulapnmsldemsinanmes
(Phansalkar et al, 2007)
5.1.2 U991Mnr0s1uIdY
5.1.2.1 msszudthendisumsshwvdilulsmeiuaiieindyminisiden
v au X 4 v o ¥ o v [J Y o L7l gy
Toyavesnuideiliiumugluiumsiaulunihivesnduns ilrdwiuvesienlasu
Y o v v = A 1% au & o q vaX 1% Y o 9 v
nsAnnTaIgnIiamenIszaulinedtes swddelansalradulagiinsdnfunissnuealy

[

Tssngnunatiamunldfunisdansosuasinmunasnnisinyindeifiude yafimdsesnisdnuiien
ogatfoniiiy 0.8 wie (B-error = 0.2) wipgslsAnuninfvdoyauiuliaunsonszsild
\esandedrdamslunisiiuteyaninauislurasnaniivteya sndreeiatu nsiAudeya
JENIEIUANFUAI N1500UAIDILTINEIUIATUTENININITTENTELLRIINWIAEIUIINTATINITIRY

4

Heanszezainsiuteyaideliaenndesiuwnuanuvesemndsnssy dedinmaiifoniun

#13lUNSUUARARIUYNTDINITAN T

51.22 Msidenanuivinmsivy
nsfnwiidiyngainaienum Jgmnsiderniatuluguyuudnignisdsusnuaily
Tsaneuia nisidenanuivihinisidedumsidensgaanziaizaslaefiansanainanuniouses

[

Tsmeuialumsidiiulasmsidedalmauandiseinauideneuntihiinisfudeyadninedy
anuiiivdeyaifiss Suiliussansvesmiddeifnnuduiunmesdihefidifumssnwdly
lsangunasnin usiegndlsAmaniesanuaunuesuslsmenuiaiiauladisialasinside
ligonadosriuszaznansifiuteya nszuiunsvessesssulunsiidelulsmeuailiinaiuy
vioundvnsiiiudeyailiitrisumsiineusuivioyathoanuiivinany sililiannsafivtoyasnn

Isangnuamandanuuwnunisviey Jadeilianunsanivaulaeaidnsuasenisaumdamiainnis

1o weliiduiwvesdUreiiiisaned miuauided eldveneszezainisiiudeyaluuis
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T59WeIUT8 LU TSINTUIANAINEIRBULIAS
5.1.2.3 unumvasgiigtmaylunisusaiulaminislyen
A 6 a ¥ ] o = dy ] ﬁy
n1sideninaitunisuszidiudgrinisldendmiunisfinudeguuiiugiuvesnisuseau
o < v L3 ! dy =2 ! o/ = o ! = dy
AanudsalunsussyndldinamimanilunisfinwineuninuagnisAnwidisesvesnisdneil lag

Y

naueigidelduladunwilnedniunisinuni Ussnaude 4 st dud 1) inasieranduldly
gaen15dusnusiieatestunislden (contribution to hospital admissions) ¥e4d Hallas
(1990a) 2) inawiusziumnuduane (causality) vo Hallas (1990a) FfnsfuRutuniends
1ne Howard (2003) 3) Lﬂm‘ﬁ‘dﬁmﬁummwuiﬁ (severity) 984 National Patient Safety Agency
(NPSA) (2005) way 4) wnauiussifiuntslesiulavaangnisel (preventability) 989 Hepler uag
Strand (1990)

vy o =

AsAnwIunTerlel Rl ervuivszaunisallunisidinueidseiiunladanuidunsu

U o

=) 4

msinwil Tasannisiasigsimnunindedels (reliability) vourdasile frmsinuldvianis
Ansgsinnuiilesseninagussidy (inter-rater reliability) Tagligieawg) 3 Au vinnsusziiu
nsdiAnwegraiiudase (independent review) $1uau 129 nadifinu ndantu Sniazuunaing
Useiliuths 3 au aieesieudiisssinaUssdudeadd intraclass correlation coefficient
(ICC) Barin 1CC #lé azdlinsewdng 0 s 1 &An ICC wihfu 1 uansiaseadleflifmnutndefouas
lsifiaruAanaaiiinulun1sussdiung (measurement error) wugfidnA ICC Wity 0 wamsin
dpaflefldliifinuindetio lnsnamslieseiadoafielunisinuinudt A ICC veanausing 4
WU AAAU 0.96, 0.91, 0.88 KAy 0.92 AIUAIRY msﬁam@%m%wﬁﬁﬂszavm'mit,mmmﬁ’u
uagnsrUIUMTasiuERssuIiidesgfasilildasuuuadigaie Sutunouilldnaiiian

Tun1aUUR (van Doormaal et al., 2008) wangalsiniu Usziaunisiionadinaausassiureinis

anad (level of agreement) laun a9 {{L%mngiﬂumimmuﬂzgmmﬂ%’mLﬁaqmﬂéﬁmﬁmfy
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1n15¢Aa91nuUsEdn Wi nsleamverUlevisenisasu seauvasannslunsnuniulaymnislden

o A |

Jnduladendwmanonuninvesnisnuniudymnislden (Ashton et al, 1999) A5lAIa"

q

Wisswodmiugusaiiulumsusziiutamnsldoegsdaszneunm sussgudidorngyswiududs
fidodndunsiieanguassalunisitmsnumunsddgminislderneldusnadusiuina
nsdidnudgmnisldoimunldsunmunmudnaiilaedisondnndsannisssguidoisy
arnuanaslunisliezuuuuuiuguwesns dinwdlndifsstuszgninduamumudnadilunis
Useiidenmgadaialy
5.1.2.4 anwniiwviaiewostlamnislde

dmsumaivdeyalutasnadhiusnuimlulsmenua fideliamsafnnanfsnisaig
fuiassveanisiiunudlulsmeviaidemindgmnsldoldlasanzedsdadoyaning
amaedeulunislien wisgslsinuiieflazantedesdang1n fitevinsaadeunnd nduns vie

AUaeLievedayanfeinsiagnsduntvaivselnsdnsilunsainaiunsaviala nsdnuunnisidnsu

Snwdmlulsmeuaiiesindymmsidendmsunsfinuleguuiugiuvestoyanananluiaiiu

5.2 ans1gnvasnisidsuineaalulssnenuiaiasandgmnisldenludszyvinsnivun
uazluuszvnsgeangvasnisinen
ansgnvaINninFushwimlulsmeruiaissnntaynsidelaesinannisdnwil (@en

ANIInUluuMUNIITIUNISSUNaUNtlay Winterstein et al.’s (2002) FaA11I0U8NTIYNIMN

n3fnw 15 atuwazaiidenislvauesdnsngnuesnisisusnwdalulsimeuialiesaindaminis

1 { i

Molagsiuiiegseninefosar 5.7 fis 16.2 (Winterstein et al., 2002) LilafiaNTNNIBATIYNVDINIT

Y

a1

Whsusnwmlulsameuiailiesainmenisallafisseasdainnisfinwil (Fewaz 1.7) lraenndes

fun1sfnwineuniilag Thomsen’s  (2007) Fe31891u8R319nY0IN1TTUTNwIATlulsang1uIa
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seninedeway 0.5 fafaway 28.5 (Thomsen et al,, 2007) luvhuaddgaiu ns1YNVRINITUITY
SnwidlulsaneuiatiesnnujisenliiaUssasdvesnsiinunil (Gewvaz 1.7) idenndesiunis

numwssanssuegluszuunsiusunsAinediuiu 25 atudmuindnsignueinisidiFusnw

1 1 { v

mlulsanegruiailiesninuiizenluiauszasdlinegsenineiosas 0.2 f939uaz 15.7 (Kongkaew et

U
al, 2008) dns1gnvean1siisusnwdilulsmeuiaiiasainanuldsiuielunisldeinuly
= dy v I3 ) a v v v Y v v 9] A
nsfnwll Geeaz 0.8) Iululuvhuesfedduiudnsgnuesnisdnfusnwdilulsmeiuiaiasnin
anulisiuialunsideinulununisnumuissanssusgradussuuesiusinnsanw 17 adu
lnenudnsygnvasnisitnsusnwmilulsmeuiasglugieseninedosar 0.6 69 10.6 (Kongkaew,

2009)

ludszyinsgeony dnsnisiinsusnwmilulsaimeiviaiiiesandyminisidenlaesiuves

'
o

NsAnw (Sewag 2.8) UAPINIINSANIUDY Somers Wavany NANUWILT A.¢. 2010 Banuiniey
ar 21 veugeengnsusnwdilulsameiuialiesaindyminislden (Somers et al, 2010) 1o
s dgymnisidewdazyssinn dnsinisiinsusneidilulsaneiuiailiesainwmgnisallafi

Uszand (Sovay 2.4) UfnsenlifisUszasd (Fowaz 2.3) wazanuliswiielunislden (Govay 0.9) 4

'
1A

AIAINIINAIIALAIINNITNUNIUITIUNTTUOE 1L TUTZUUTINUIAIN 8 IUVRIRTIN ST U

Shwdalulsamenuiaiiosnnugnisallaiauseasd Ufasenluiaussasanazaulisiuiialunisly
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Y

o

seninefesas 9.6 v 13.3) uarseway 6.8 (Arfidumalndegsynineiosay 3.8 fa 11.4) (Kongkaew,

2009)
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