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Therapeutic Outcomes of Acute ST Elevation Myocardial
Infarction (STEMI) Patients Treated with Streptokinase through
the Activity of Multidisciplinary Team in Community Hospital
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Chuagwon R. Therapeutic Outcomes of Acute ST Elevation Myocardial Infarction (STEMI)
Patients Treated with Streptokinase through the Activity of Multidisciplinary Team
in Community Hospital. Journal of Hospital Pharmacy 2010; 20(1):9-21.

The objective of this study was to determine the therapeutic outcomes of reperfusion
therapy with streptokinase for treatment of acute ST elevation myocardial infarction (STEMI)
by multidisciplinary care team. The descriptive study design was used for collecting the data
from 17 patients with STEMI who were assigned to undergo streptokinase during 1 January
2006-28 February 2009. Twelve of 17 patients (70.6 percent) were male with the mean age
of these subjects were 59.4+15.1 years. Tightness or chest pain was the most common leading
symptom at hospital emergency room or during out-patient visit (94.1 percent). Most of
them (35.3 and 11.8 percent) had infarction related to the anterolateral wall and anteroseptal
wall, respectively. About 17.7 percent and 64.7 percent of cases received streptokinase with
door-to-needle time less than 30 minutes and total ischemic time less than 3 hours,
respectively. Concerning therapeutic outcomes, 64.7 and 23.5 percent had no and relieved
chest pain, respectively, at 60 minutes after streptokinase initiation. The mean ST segment
resolution at 60 minutes after fibrinolysis was 71.6+20.5 percent. At 30 days after discharge,
results of composite death and nonfatal recurrent myocardial infarction were found
5.9 percent equally. Six out of 17 patients (35.3 percent) experienced at least one adverse
drug event. Hypotension and major hemorrhage were reported as three (17.6 percent) and
two events (11.8 percent), respectively. With regard to severity, no adverse event was
identified life-threatening.

Appropriate use of streptokinase provides great benefit in minimizing mortality rate
among emergent acute STEMI patients. Pharmacists role, as a pharmaceutical care provider,
will also support efficient and safe use of drug. The participation of pharmacist in multidisci-
plinary team in community hospital will enhance the effectiveness in streptokinase use,

improve clinical outcomes as minimizing mortality rate, and improve patients’ quality of life.
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(unstable angina; UA), non-ST elevation my-
ocardial infarction (NSEMI), waz ST elevation
myocardial infarction (STEMI) aaiiluniie
o;mﬁwnaﬂiﬂ%aamﬁa@ﬁ'ﬂﬁ)uazlﬂu ']L%@!ﬁ

o § v, a & =
Y]’liﬂfi?dﬁ’smdﬂ%’.l@l&l’mﬂ 9 ']Lﬁ@;%%\'f’z luﬂszmﬂ

. o & o A <

Ty wuin Tsanduiianalavnaidaaiiln WNa
PaIn17 " pFITuouey 13 IwadanHIwNINIT
Snn12r STEMI ’l,uIsawg'lmaﬂgu“nuﬁqTaaﬁﬁ'@
Duathaann WasnnldSunndisomayanis
mﬂumﬁﬁaﬁﬂﬁgnﬁaaLL&iuzi’ﬂ lainsuszozinm
mnﬁ@mms*’uaasjﬂmﬁuwﬁ'@ FINNINT T

A A Aa a | R &
azasdnReaniine 9 wazdonmsldnase 94
fyuuss agvlfionn esannluniz STEMI

nmafansaaifanlwiian aduiihwany dgy
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A \ o A Aa v .
AT 10800AMI " 8TIaad ldatann Ameri-
can College of Cardiology/American Heart
Association (ACC/AHA) 'lalwaiunzinin
lunsdin'la wnen aftheluds aruweiuns
ndanunsanlunisveurasatiaanainniala
A18UBa§W (primary percutaneuos coronary
intervention; primary PCI) lanelu 90 uif
Wandslsawenuna (door-to-ballon time) a33
a a =) a .
Naranilanasaiieauadlalswmi (reperfusion
o a A a
therapy) @2ss1azansduidaaniely 30 wifi
ludew' wwdsaivuwimansdjialunisgua
dihslsanaanfienalavnaiiealudszinalng
9 2551 ANIanlAlTNRzauENRaARa WY
saunsnlunsdliddarnlden® ann1sdnu
GISSI uay GUSTO-II® 'lau aststszlomit
289M7l@5ue streptokinase Aelu 12 Tlas
WAIIINTAINITIN 1WIINAADAIINITL - UTAA ba
ad198uy Magne 88 lasnislaTusiazany
futieaniulun 6 T2luInadaNnTeInIs 280
dganma sTiaasldtesaz 1 N 1 Tluenldy
3 J 1 a ' a v
2N ludnadszmnadinng ‘9 Sumshienazans
A A o o, ' 2 .
auaanugtionauialsswsuna (prehospital
fibrinolytic) 1w anuwwsnuiafnianunieulas
mﬁ'm:uuu’%ﬂ'\smmwvlﬁqﬂLﬁu (emergency
. . A A
medical service; EMS) Fadumsaaralwnada
WROALADA NINTMEILATNITVINURRDALFDALA
RHMLER 1% uasle® wsuuSunvesdszina
A =
ng Tsswenmagurw Judu ouweiaawa
Lﬁﬂﬁq@lum%mhymﬁu%mi g AELI! wazd
va = ] =1 QI J
anulnaganudszonon 39U iunuINER IR
TumsTnsanmInenil s6a kI ISINIUNa
a a o %3 Q a o 6 &
adund Tsawenwasdasana Sandayisudidu
lsawenunagasuawa 90 e wazlinisliuinig

wihodiheinge (ICU) ayjﬁwmnkawmma

s é & (d‘ ¥ Aa
N TWAITINT NI dugudn 131350 ALY
°umwaa@Lﬁammqﬁmuaagﬂﬁ sz 100

Alauas

= n“l/ =3 @ a s %
nMsanEt 390Uz i uNaantlwnITNEA
nmMaanasalfeadissnazangduilien strep-
stokinase lugtle acute STEMI daoendunis
Ujidnuvesfin w 1913m3n ihelilddayain
LﬂuLmealumiﬁwmLLazU%’uﬂgoms@LLap&”ﬁaEJ
ﬂsjuﬁanﬁhﬂﬁmmz VAUUTUNV89LTINILE

TUTUG a'hl

> 6
mgilse 9a
a a o @ A
Watsziiunaawslun1ssnenanmaiae
NaOALREARILENAZANLANIRDA streptokinase 1t
dthe acute STEMI snumsdfjidnuuadin v

VT TW

REVANN

fin % 12792780 By MU uanu
Pufulumaiaszuuuazquagiholunguiala
adoaisunsuaslsangns Selsznaudae
UANINT 13170 3 Laud uwnd 10 Tans (4
unuanlun1suSuianian TnIIn) wenuna
wafiansuwnglaruing dnmonw wazdgas
WEILR

Acute ST Elevation Myocardial In-
farction'® wanpds Anzndwiteralannaiian
BouwsuinuanuiaUndvasadanlnianale
(ECG) danwme ST segment onduuInNNIn
0.1 mV lu limb lead %38 0.2 mV 1w chest
lead ageiay 2 leads fidafiasin viaia left
bundle branch block (LBBB)

Reperfusion Therapy'? wanufis naiila

A a A o ' =
wasaliaauadlaliuringaauadnisiass lu
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Jagtiud 2 35 léud nmilduazmsdufaauas
msmmw\aamﬁammﬁﬁﬂaﬁmuaagu

ST Segment Resolution waefly g
808383 ST segment wasn laidlanaaaifoauas
lalsuingadu lasnaldAarsanan lead 7d
ATUNGI 9 @

LT

Thrombolysis in Myocardial Infarction
(TIMI) Grade Flow' wansfis @audsnldluns
sziinninilavasnaaaiioa (patency) @28
MITNEMNIDNTIIERADALRA (coronary angio-
graphy) wislendu 4 szau laun

TIMI grade o (no perfusion) a<laiwy
=) 1 o
Inarusangaau

TIMI grade 1 (penetration without
perfusion) {i”H usangaduud Lildunasaiian
‘e TIMI grade 2 (partial perfusion) {1~
mmaﬂq@ﬁu‘l@ﬁﬁwaamﬁa@ "udansnasinin
Un& TIMI grade 3 (complete perfusion) ~H1%
ladudnd

Door-to-Needle Time'? #1899 seoe
L'JméfaLL@iQﬂaﬂmﬁﬂiawmmaau"lﬁ%’uma:ms
A A
ANLReA

Total Ischemic Time'? wuuD9 oy
nmé’au@iQ“ﬂayﬁmmsﬂﬁ'mLﬁaﬁ‘ﬂwmﬁamu
ldTusnazansfuiiaa

a1nslaieise 9danaslden (Ad-
verse Drug Reactions; ADRs) wuafly n13

1 dl & o ] U v a J

aou waddasMmiuonamauwaslildaslaliiietn
~ a J U a 6
afedulusmanisliuaudndluuysd lag
lisandanislasusninsuransanisaslalaen
Tunenfiaantiaaunasny wivaandu 4 32au
MUANNTUUTY leun

1. laiguuse (mild) lisndudaslinig

TNELANNLAY

013 713N ”‘ﬁnsiuinw gIu7a

2. 1una1s (moderate) GoslWnssnmn
YR

3. Juusv (severe) doildsumsinmlu
Tssmenunandeldszozinmmasneuuiu uae

4. uu3dNIN (very severe) fumalviude
mafianzgnaiudaiioniawn’ld ‘me edia

Major Hemorrhage® »a1sfd naziiea
pandi wwadena e3ald n3léSy packed red
cell (PRC) w38 whole blood (WB) atinsitag

2 gila inIaaasvasdlulnadu (hemoglobin)

@
o '

qoud 3 niudoladaasdiwly fidensanlue’uns
149 1eun retroperitoneal, intracranial, W8z
intraocular ¢4 l@3UMIHNIAARIONTAAAINNA
°uaqLﬁ@@h"ﬁaaﬂmadiwmmﬁ"awﬂqmﬁa@ L%
m’a:ﬁmmﬁulmﬁ'aﬁuﬁ'ﬂaman’hmmé’umo
aanualn@agnaduunan (cardiac tamponade)
3599w

sduuumMsIBuaznauaade 1uns
FRudwsIaw (descriptive study) lungueihe
Alésunsineseiu acute STEMI wazldsuen
streptokinase Mlsawegnunasndaisune 39130
y3itud o wiheuinsdihsinge (ICU) lag
vf'm'mﬁuiagmzwmi'uﬁ 1 ANTAN W.A. 2549
019 28 NUATWUT W.A. 2552 IUIU 17 18

FLUVIMBVAING % 1213818 NTwNS
@u,aé’ﬂmfmnéﬁmﬁaﬁﬂammﬁam

1. MINUNIBUAZIAN clinical practice
guideline (CPG) acute coronary syndrome
Iuﬂﬁ@uagﬂmﬁmﬁmmmi 1Wunien (chest
pain) lasfinsnnieadfin (Patient Care Team:;
PCT)

ﬂsuﬁumaamsﬁﬂmmgﬂw MDY NI

A & A A A o
Ftduny W 13T Usznauaay
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n3 9 Sy RERNY
2. 3a13zUY 18aan (fast track)
‘Lumsdnﬁumiﬁmgﬂamqmﬁumaiiﬂﬁ'ﬂwa:
BROALAEN UIrnaual1un1TUIL I ULINTULAE
N3N I@U;‘\Tﬂmnmm 22 1F3UN1TATIINRY
walalwdraelu 10 w1 wazvnIsuUana
6 v Qs a . e
lasuwndgihoazldsuetua Iwiu  (aspirin;
ASA), isosorbide, dinitrate, LazN1ILIUAAL
aandian (oxygen therapy) LUauInIUNIUN
3. NTAIAMINNUINIIAAKN W 12
81BN FTYUNUIN AUN waznITUTE 1WIn
YDILARLITITN
[ a s Ve o
4. NANIILA BNIINIALANIZUY “1989
:i'd a a 1 a U a
gnilse ﬂﬁmw‘luﬁuwmmsgmwun
5. WANHRAZLA “BNIIANNWIINIT LY
YIRTAIYANLIADANIANIE & LAUTNITINDUNT
ﬁayﬂLLﬁLLWY}gLLﬂxwUWUW&QU%W]?EH walFuuy -
Wasuanasguluns “slfemnass
6. IAVIIZULAAMINNITITUIALANY
2 A s .
[aNlaaAAIY preprinted order wuazszuvaN
ffiaa w9 9 (high alertdrugs) laydsziiiu
> 1 R 6
NANITINBILAZAINIT N RIUTE IR LauuNNE
LN NS BRTNEILIA
7. nunanuazdszidinnisidoludilae
& Ad a LR &
nnIe TN IWNIHNLANINT b NIYTE 96
= A A Y ® v
msamaﬂ‘l‘%‘luminﬂuazmsmnmaga
rmafudaysnnnrzidoudiisluuazaiu
Jeyaszuy MIT-NET (dayariheuen) mdy
Teyanugiwvadgihe dayamsitlady mainm
N13937308w ARl wuudssiduaiizeanniy
WunianAuUNAL care map 8INIQUARLE
na;uiiﬂnﬁ'lmﬁaﬁﬂwﬂmﬁa@ LUUUWANLAS
Urmfuszuumnfianues 3 Alddarinlasiiy

PINIARKN

nslaneitaya Jenzitoyaansme
Augudthe Alendls ninweimanu
ldun szpziafigisanflsweiuiaulaiy
ma:mmﬁmﬁamm:swznmﬁg}”ﬂaﬂﬁmmmu
leTusazauduiian Aaizilsy nInalunis
T lduA 81n1Th AINIARRNRAI LA TULN
streptokinase, ST segment resolution 1 lead
Aa o A o v o A
NUNTENGININN q@]maﬁnﬂ"l,mumvl,ﬂl,l,m 60 U
o A Aa N ¥
@M pTauazsaadiannautiug  (non-
fatal recurrent myocardial infarction) 91 30 %
a o 1 U a 6 R 6
VERCRUERVVSHT Rl AR aMT NI 94
ANMIFUIHIUITZUURAM NI TN TANL 819
% 1 > 1 R 6
J e sz@umm;umwaammsvluwaﬂiz 30
UsziAnvasanma binadse 96 Nwngihoiiia
1 R 6 L% ] v a
2T llRIUTe 9dannslduagnetes 1 wiia
waziwindthondasmyamdauldiuenasy (dis-
continuation)  juUnady GdiZawTaun lu
é’nwm:ﬁagmmmmammﬁ uazsaoay laold

T1sunsy SPSS for windows version 13.0

WNaN13398

mﬂ;jﬂwﬁvlﬁ%'umﬁﬁadfmﬂu STEMI
Tuszoziian 3 ‘ﬂﬁa@mwﬁaga IWIN 24 I8
A o A ' va
17 7w (Fowaz 70.8) Mwane waamTlesueN
streptokinase lasdn 2 Te'ld 1wrsadszifin
32UzIA50A% (onset) Basamsiiuninan’ld
waz 5 MNodvevultonaza1sRNEea WU AW

anlaR@au1nnin 180/110 lasunis ‘9da by

Iiawmmmzé'maﬂn“ﬁﬁuﬁ

AN 1 U miayaé’nwmzﬁugmgﬂm
acute STEMI #la5unssnsnarsnmsiflanaaa
\Headoenazansduien streptokinase 15lu
dihewameiwn 12 Mo (Fewsz 70.6) Heng

)
Tagadevinny 59.4+15.1 U ¥Inni1Tauas 50 &
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@139 1 ansnztoyaiugiusedris acute STEMI 9uan 17 318 A1ld3ueN streptokinase

v
NI NHIIH

@9

ﬁi’wmugﬂmﬁmm 17 8

LNF, 31w (Taaaz)t

T8 12 (70.6)
1N 5 (29.4)
mqm‘én * fi'n,ﬁmmummg’m 1) 59.4 + 15.1
iminiads = dudosuwnesgu 55.3 =15.8

(Alansu)

Tsadszanm, 1w (Fauaz)’
laifilsnlszanaa 8 (47.1)
linanuaulafia 9 4 (23.5)
IHD %38 old MI 3(17.6)
Tsanwam 1(5.9)
laalusdulwdan 9 1(5.9)
Bﬂ%aaaawq@ﬁv’uéa% (COPD) 1 (5.9)

thioye, sruam (Sevaz)’
gl 8 (47.1)
w3 7 (41.2)
uaanNagas 5 (29.4)

>
o

NN %

2INIINIARBANNIIIINGILNE,

W%
(Faoaz)f

wiurnan 16 (94.1)
~

LAvauan 5 (29.4)

dLan 5 (29.4)
v A a a

AN LILUATIE 4 (23.5)

1haialna 3 (17.6)

Wluaw 2 (11.8)

wigld zaan walalidy 2 (11.8)

QRIS 1 (5.9)

Tla 1 (5.9)

milapia 1 (5.9)

o <

TNLNTY %q(ﬂmﬂa 1 (5.9)

& Ay v . ° %
AN le5ueN streptokinase, :wIn (Fowaz)i

2

AN 1 16 (94.1)
& 4

AN 2 1 (5.9)

WNEMe: U asfauazdartheniwue (n = 17)

IHD = Ischemic heart disease, MI = Myocardial infarction, COPD = Chronic obstructive pulmonary disease

A1379 2 NamimaﬁﬁaﬁﬂbﬂnﬁmLﬁaﬁ‘ﬂamyﬁwulugﬂm

aa e 4” U
N13IRIRYLLDIAK
Anterolateral wall MI
Anteroseptal wall MI

Inferior wall MI
Inferior-lateral wall MI
lifTayataian

Anteroseptal wall MI and post ventricular fibrillation and cardiac arrest

Fmn (Fa8az)
6 (35.3)
2 (11.8)
1 (5.9)
6 (35.3)
1 (5.9)
1 (5.9)

o £ = Y A' 4' 6
Tsadsza6n mhm@mi“uqmuaz@mmaﬂaaaa
SRURT 41.2 LAY 29.4 AMNAIAL V1NNINTDLAT 94.1
=1 ] A =3 v o U
sJmmmuumammmaﬂmgﬂmmkawmma

MO 2 WLRAWIN S88AT 35.3 WAT 11.8
I = £ ﬁq’ L = .
Wunisiiananuiiteralaanuusino anterior wall
(anterolateral wall MI uwaz anteroseptal wall

MI) anwaau @139 3w aein dihedasas 17.7

lesuanazanoauiaannisly 30 wiinasannu
=
A9l3IneuNa

ulse nIuaueInslTen streptokinase
(719 4) ATananenmMIneaaiinnaslasuen
dl = Q0 v ra
1 60 Wfi wuinsasaz 64.7 (11 1) liflenns
WUWIan wazsegaz 23.5 (4 M) Yamiaaad

lasdingunlénanisinsuuy partial resolution
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A9 3 TTULLIAGI LL@iI}Eﬂ’) UN’]ﬁdIiﬂWﬂ’]U’]aﬁ]uvLﬁ%’U PIRTAUANLADALAZIZHZIRAS LL@iIgﬂ’)Uﬁa’]ﬂ’]i

"ﬂ%vl,@ﬁl‘i_l BNRZANS RN

ﬁﬂwmﬁafﬁawmmaaﬁlﬁ%’umaxmﬂﬁlmﬁaﬂ (wfl)
<30
31-60
61-90
>90
é’ﬂma‘immsaﬂé’%’nma:msl?alauﬁam (Falag)
< 3.00
3.01-6.00
6.01-12.00

>12.00

szuzIaNlesuen Streptokinase s (3osaz)

3 (17.7)
5 (29.4)
5 (29.4)
4 (23.5)

11 (64.7)
5 (29.4)
1 (5.9)

0

A3 4 WAMIINMIA8LN streptokinase

AIBIANANTIITINED I (Fasaz)
nan133nUseldwnasanlasy streptokinase TUua? 60 wi
® amalauntan
Lifiamadunsien 11 (64.7)
1MV RINANAANI 4 (23.5)
el nan Tl awsodsafuld 1 (5.9)
Lifiamauniianasudusn 1 (5.9)
® ST segment resolution lu lead Nfinsun@un? @, 3w (Fauaz)
' a . Aa Y A
aaaaad ST segment resolution lu lead AfimsanarNNe 9 71.6 = 20.5
+ dndosuunnasgu (Feuaz)
No resolution (8aad®asniniauas 30) 0
Partial resolution (anad388as 30-69) 6 (35.3)
Complete resolution (aA8ININNIMIBLANLSBLAS 70) 6 (35.3)
lifidayataian 5 (29.4)
namssnmUszifinnasondmiiadhsaanainlsenauia 30
® 3t uTia, :wIn (Souny)
a Aa
[Lelo 1 (5.9)
Aa A o o« %
300TIANNAVLT U 1 (5.9)
saadiauas lawumsnauiduan 11 (64.7)
Tai "ansndemunanasan sdeld 4 (23.5)

uaz complete resolution 14 @ uirinue fe
Jouar 35.3 Lfiaa@muﬁagan&éuﬁﬂmﬁiﬁ%’ums
waolUfy puweUIaBuAa RN TIINIAIIE
wale (cardiac catherization) 1% 30 Tugiaan
wuﬁQL“U%"‘;@LL&:Qﬁ@@%ﬁ@ﬁﬂé’ULﬂu%’] UGEEE

1318 (30uay 15.4)

@179 5 U AINANITAAAINDINTT LAl
sz afanmalden streptokinase wugdanyal
Jauar 35.3 ifladsnfiuaiin uRuEszrinnn
uaza T lINILTe 96@ae Naranjo’s algorithm
wui agfluszauls (probable) uazan99zly (pos-

sible) Yapar 25.0 (3 mqmizﬁ) R 75.0
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1319 5 81T LiARes: sfnmslden streptokinase

s:ﬁnmw;uusmaammivlaiﬁaﬂix 96
laiguuss
1hunans
T
TUUIINN

aamslaifodsy sddimu
\Raqean’
41N (major)
\@ntiay (minor)
ANuswaaan

gl e/l evas (anuria)t
%N (seizure)
RRTOHY

£

2 1mslaifese 9dannsladen streptokinase

o 2 a a 1 & 1 @ a
ﬁ)']%’JMEiJ’JElTILﬂﬂEJ’]ﬂ']?lNW\‘i‘]Jiz IADEYNNDY 1 TUA'

NNIZUWNTUUIY (anaphylaxis) waauwe (drug allergy)’

° 2 = ' Vo . . .
'\)'l%'l%%\!ﬂ'! HNADIN E!G] mnaulmsn gAY (CllSCOHtllll.lilthIl)T

° & v
IWINLAANTIE (F08AT)

5 (41.7)
1 (8.3)

3 (25.0)
3 (25.0)
6 (35.3)

2 (11.8)
4 (23.5)
3 (17.6)
o

1 (5.9)
1 (5.9)
1 (5.9)

2 (11.8)

Wineme: * Jesacderfihonanue (n = 17)

A1319 6 MIAAAINANUANIE WINNTLTEN streptokinase ’l,umg'mjﬂm acute STEMI anuinmsi

AU BGIEG‘W gIUR

fdatieidanslEen streptokinase

' LY el 4 o__ag 9
laiwutavaldn N30k (absolute contraindication)
AMULANTE WUDIVWIALLAZAITLIRNTLN
m’mﬂiuﬁ'su’uadmﬁﬁ@@’mNami%’ﬂ‘m

=3
Usziiwanannang alunslaen

;jﬂam\hm:uu 186 d5uEn ASA, isosorbide dinitrate, wazlwaanBanriu

% o = = I3 Aa A
ﬂ'l’]&lﬂiﬂﬂ'l%”ﬂax‘]ﬂ']illuﬂﬂE]’]ﬂ'ﬁvL&lW\'ilhz JAANNICULEINNUAIUL Elx‘iq]\‘i

Fmn (Fazaz)
17 (100.0)
17 (100.0)
17 (100.0)
17 (100.0)
12 (70.6)
17 (100.0)

(9 wamInl) anuEeu
@139 6 W asnanslsziinaumae §
Tunsldon streptokinase Iurﬂ'ﬂ'm acute STEMI
a = a 6
Wisuiunuinmsianasgiuseslssngus
Ao o & & @ LA a
niavindulasunnduazn w03 wuiiinmsdaanu
nanssnuf ldasudiuiesss 20.4 1fagann

laifimsasranaunlwitialasn

Fo190kMa
H1lae acute STEMI Tulsswenunaandans-

s s Ao ¢ AV ve a v a
e ﬁ]x’i'ﬂ')(ﬂlqlii&lil ﬂvl@]iﬂﬂ’liiﬂﬁﬂq@]'l gnmiia

naoalRoaa 1818z 8 NIREA  streptokinase
' ] I3 1 1 v é
wlngiwiwariouazaglunguyd se19d9
v o = A 7.9 a o 4
aaasaInuNIANEIRaeTw ° laoddadn o9
ldunny uynidszanmfesaz 40 uazuinni
v a L= A 1 ' 1
Fapaz 50 Hlsewalauazvasaifonsin aulna
fonmIwiuwnioldunihaniduemningisan
= [ A a ar 6 .
Tsanenunadailu omsfidu “wanwal (typical
v dq’ e A
symptom) vadlsanauiianilavafon Tuame
a o A ey AV v .
@oaru 8gihe 1 3o 716300 streptokinase
luasafiiduasen a9 Wvannasausndszunm

witaTedslapun@nslitonsy WWuland33edd
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lunsldonagnelsfiany luﬁjﬂammf: laiwy
m’;zgﬁvl,’u,ﬁu (hypersensitivity) #38n133011
figumarnms eueufived (antibody) de
81 streptokinase LTwLAsanulunis@nwIvas
Betancourt et al’ #ilinuamslag ’Lugﬂmﬁvlﬁ
Suen streptokinase o1 LLiTm:ﬁ"asl,umjuﬁ"l@T%'u
snanmeln 1 T wasnnldiusasousn i lu
nIUHTR AR dedszlamdlunissne
Lﬁﬂuﬁ‘umwm”‘mmnmivlﬁ%’um%ﬂugﬂaﬂ
wanandi dawmslwen streptokinase {ihann
Tolasusiesnu (premedication) drpsnfia
hydrocortisone 300 mg @varaduiladonile
vl ladnunisaay waInniduindanisle
Susnlunsefi svatnsfadndudasnsla
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The objectives of this study were 1) to explore the completeness of HIV/AIDS patients care
databases in community hospitals in Nakornrajsima province, 2) to assess quality of care in HIV/
AIDS patients by HIVQUAL-T program version 4.0 in HIV/AIDS patients, based on the
guidelines of National Health Security Office for HIV/AIDS management, and 3) to propose a
strategy for the continuous improvement of quality of care in HIV/AIDS patients. The study
assessed the completeness of HIV/AIDS patient’s data in the NAPHA program and medical
record from community hospitals during October 2006 to September 2007. The study also
conducted a group meeting of the representation of ARV team in community hospitals to
propose a strategy to improve quality of care of HIV/AIDS patients. The results showed that only
6 from 26 hospitals updated and completed data for quality of care indicators. There were 262
HIV/AIDS patients including 138 females and 124 males. All of them received ARV drugs.
Assessing quality of care by HIVQUAL-T program, results showed that 37.40 percent of patients
had CD4 counts monitored once a year and 43.51 percent had it at least twice a year. Only 1.91
percent patients had viral load monitored once a year. For OI prophylaxis, 95.45 percent
received PCP prophylaxis and 83.33 percent received Cryptococcosis prophylaxis. None of
them received MAC prophylaxis. All patients with TB received TB treatment but none of them
had PPD skin test.Only 6.49 percent of patients had VDRL test for syphilis screening. Female
HIV/AIDS patients received pap smear screening only 10.87 percent. To improve quality of care
of the HIV/AIDS patients, the representative of ARV teams in community hospitals proposed
several strategies including 1) having the individual patient record form of all HIV care data,
2) developing management system of quality of care assessment, and 3) encourage HIV/AIDS

patients to participate in quality assessment monitoring with HIV care team continuously.

Keywords : Quality of care of HIV/AIDS patients, HIVQUAL-T program
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Introduction

Goals of HIV/AIDS therapy are to
achieve maximum and durable suppression of
viral load, to restore immunologic function, to
improve quality of life, and to reduce HIV
related morbidity and mortality. In Thailand,
the service of antiretroviral (ARV) clinics
was assigned to be in the health benefit
package under universal coverage' program in
2006. Since then, the National Health Security
Office (NHSO) and Ministry of Public Health

have developed the manual to improve the

quality of services for HIV/AID patients, for
example the guidelines for diagnosis, antire-
troviral treatment, counseling, and continuous
monitoring. The guidelines enable ARV health
care team to clearly understand the direction of
the ARV care services.

Nowadays HIV/AIDS patients have
access to highly active antiretroviral therapy
(HAART) better than the past. However, it is
important to monitor patients while using
antiretroviral drugs in order to maximize the

efficiency of the treatment and prophylaxis of
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opportunistic infection (OI). The assessment
of public and private ARV treatment pro-
grams showed that quality of ARV care differed
in each health facility level.? Self-assessment
is a method used for quality improvement in
HIV care services. HIVQUAL-T is an initia-
tive for performance measurement and quality
improvement (QI) in the outpatient HIV
clinics. In 2007, HIVQUAL-T was promoted
to assess quality of HIV care in public health
care to develop a sustainable QI program
structure that supports on going improvement
in the quality of HIV care as well as to pro-
mote reporting of HIV care performance data
by hospitals. The ultimate goal is to improve
the quality of care for patient living with
HIV/AIDS (PHA) Nakhonrajsima is a large
province that consists of 32 districts with 26
community hospitals. Every hospital has the
HIV care management team. Because the
principle of quality improvement is to initiate
the assessment, this research in conducted
to assess quality of HIV care by using
HIVQUAL-T program and using the results
to propose strategy for the improvement of

quality of HIV care.

Objectives
To explore the availability of HIV/AIDS
patient care databases in community hospitals
and the applicability of using HIVQUAL-T
programfor quality of patient care assessment.
1. To use HIVQUAL-T program to
assess quality of HIV care based on NHSO
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guidelines for HIV/AIDS management.™
2. To propose strategies in using
HIVQUAL-T program for continuously im

provement of quality of HIV care.

Methodology

This study was a retrospective study
using hospital database of HIV/AIDS care
during October 2006 to September 2007 from
community hospitals in Nakhonrajsima pro-
vince. The study was divided into 3 parts
including: 1) using the questionnaire and the
interviewing of hospital ARV care staffs to
collect the information of ART clinic charac-
teristics and availability of HIV/AIDS patient
care databases in community hospitals, 2) using
HIVQUAL-T program®® to assess quality of
care of HIV/AIDS patients, and 3) conducting
a group meeting of HIV/AIDS care teams
to propose strategy for quality improvement
of HIV/AIDS care’. Data for the quality
assessment using HIVQUAL-T program
came from National Access to Antiretroviral
program for people living with HIV and
AIDS (NAPHA) database, hospital computer
database, and outpatient deparment record
(OPD card) where necessary. The community
hospitals’ NAPHA databases that the study
used were collected by Nakhonrajsima
Provincial Public Health Office. NAPHA is a
program used for record HIV/AIDS care
databases such as CD4 monitoring, viral load
monitoring, ARV regimens, opportunistic

infection, adverse drug reaction (ADR), for
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each patient and each visit. The database
was developed under NAPHA, Department of
Disease Control, Ministry of Public Health,
Thailand. HIVQUAL-T program is aprogram
designed for evaluating data of care of HIV/
AIDS patients. The HIVQUAL-T program
was deve loped by the New York State
AIDS Institute; Thailand MOPH-US CDC
Collaboration (TUC); and Bureau of AIDS,
TB, and STIs (BATS) .

Results

1. Completeness and Availability of
HIV/AIDS Care Database. Completeness
and availability of HIV patients care database
in community hospitals were the requirements
in using HIVQUAL-T program to assess
quality of patient care and NAPHA program
was the important source to be used for the
assessment. Although a program to record
HIV/AIDS care database was changed from
NAPHA program to NAP (National AIDS
program), Provincial Public Health Office,
Nakornrajsima province, had a commitment
with community hospitals to still report HIV/
AIDS database from NAPHA program
until December 2007. This study found the
completeness of NAPHA database only in 9
(34.62 percent) from 26 community hospitals.
Of these 9 hospitals, the study further explored
the availability of HIV/AIDS care databases
between October 2006-September 2007 con-
cerning opportunistic infection drug prophy-

laxis, data of TB treatment, TB screening,

syphilis treatment, syphilis screening, and data
of pap smear test. These data were collected
from more than one source such as computer,
record forms, or medical record, where neces-
sary. However, complication to database
collection increased if the hospitals had more
than one department being responsible for
HIV/AIDS care. Only 6 (23.08 percent) of
26 community hospitals had data that covered
all of the items required for the evaluation of
performance measurement indicator using
HIVQUAL-T program.

2. Characteristics of HIV/AIDS Clinic
Management. Results from the interviewing
of the ARV teams of the 6 hospitals showed
that every ARV team had a pharmacist work-
ing for HIV/AIDS clinic. Almost all of the
heads of ARV teams were nurses. Almost all
of the ARV teams had a physician working for
HIV/AIDS clinic. Almost all of the staffs of
ARYV teams received HIV/AIDS care training.

Two hospitals had “one stop” service
providing a special clinic area for HIV/AIDS
group meeting, screening, prescribing, dis-
pensing, and counseling on the day that patients
visit clinic. The other 4 hospitals had clinic
areas for HIV/AIDS group meeting, screening,
and prescribing, but the laboratory and dispen-
sing were provided in general hospital services.
Almost all of the hospitals had hospital AIDS
policy. Almost all of the hospitals assigned
their staffs to work not only for AIDS but
also for other communicable diseases. One

hospital did not assign their staffs to work for
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AIDS policy. All of the hospitals did not sepa-
rate ARV team meeting but had it with other
meetings. Five hospitals had combined it with
other communicable diseases meeting.

3. Performance Measurement Indica-
tors. Six community hospitals had a total of
519 patients in their HIV/AIDS’ databases. Of
these patients, 446 or 85.93 percent had
treatment data available in NAPHA program.
These 446 patients received ARV drugs, thus
the remaining 73 patients did not receive ARV
drugs. There were no treatment data of these
73 patients available for the assessment. For
the 446 cases available in NAPHA program,
262 cases were selected. They were HIV/
AIDS patients who had continuous database
during the study period, October 2006 to
September 2007. Of the 262 cases, 138 cases
were female.

Results of the performance measurement
indicators appears in Table 1. For CD4 mo-
nitoring, HIV/AIDS patients who did not
received CD4 test during the review period
were 19.08 percent, HIV/AIDS patients
receiving CD4 test once during the study
period were 37.40 percent and 43.51 percent of
the HIV/AIDS patients received the CD4 test
twice. Therefore, HIV/AIDS patients who
received CD4 testing at least once a year were
80.91 percent.

HIV/AIDS patients receiving viral load
monitoring only 1.91 percent although viral
load was one of the core performance mea-

surement indicators. Of the eligible HIV/AIDS
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patients who received opportunistic infection
prophylaxis, 95.45 percent had prophylaxis for
Pneumocystis carinii pneumonia (PCP) and
83.33 percent had prophylaxis for Cryptococ-
cosis. None of them received drug prophylaxis
for Mycobacterium avium complex (MAC).
All of the patients adhered to hospital HIV
care services and their drug treatments based
on HIV care assessment during their clinic
visits. HIV/AIDS patients who had no history
of TB illnesses or TB treatments were screened
for TB by either clinical symptoms or risk
factors assessments. None of the HIV/AIDS
patients were screened by PPD (tuberculosis)
skin test. Cervical cancer screening by pelvic
examination and pap smear test in female
HIV/AIDS patients were only 10.87 percent.
Only 6.49 percent of HIV/AIDS patients
received syphilis screening by VDRL (venereal
disease research laboratory) test.

4. Strategies for Quality of Care
Improvement. After the implementation of
HIVQUAL-T program to assess the quality
of HIV/AIDS patients care, the results were
used to develop in order to improve the
quality of HIV/AIDS care. Based on the group
meeting results, most of community hospitals
set up the organization chart for taking care
of HIV/AIDS patients clearly but their staffs
were not be responsible only for the AIDS
clinics. The rotation of staffs who worked at
AIDS clinic, especially physicians, caused
the lack of continuity in taking care of HIV/

AIDS patients. In addition, some staffs did not
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Table 1. Results from performance measurement indicators assessment

Minimum and
Number All Average Maximum
Frequent of Patient Percentage  Percentage
Performance of Patients Patient Who of Patients of Patients
Measurement Goal of Receiving Receiving  Need Receiving Receiving
Indicators HIV Care Care Care Care Care Care
Core Performance Measurement Indicators
Did not receive 50 262 19.08 0, 85.71
CD4 At least twice  Received once
monitoring in one year in one year 98 262 37.40 14.29, 72.41
Received at least twice 114 262 43.51 0, 92.68
Viral load At least once None receive VL test 257 262 98.09 89.13,100
monitoring in one year At least once 5 262 1.91 0, 10.87
Opportunistic PCP 63 66 95.45 91.30, 100
) i 100%
infection .
) prophylaxis )
prophylaxis Cryptococcosis 20 24 83.33 62.5, 100
Service adherence 262 262 100.00 -
100%
Adherence Drug adherence
adherence
assessment 262 262 100.00 =
Pap smear At least once
] ) Pap smear test 15 138 10.87 0, 45.83
screening in one year
. Received Received follow up
TB screening
follow up for TB 240 240 100.00 -
Optional Performance Measurement Indicators
) 100%
OI prophylaxis ) MAC 0 13 0.00 =
prophylaxis
Syphilis screening At least once
. . VDRL test 17 262 6.49 0, 20.73
(VDRL) for life time
TB screening At least once .
. L PPD skin test 0 240 0.00 =
(PPD skin test) for life time

have skill for caring, assessing, and monitoring
the treatment, as well as did not have training
in HIV care course. Because the number of
HIV/AIDS patients had increased, the staffs
had a lot of work and might not be able to
taking care HIV/AIDS patients completely.
The assessment result that 19.08 percent

of patients were not monitored CD4, the group

meeting explored the causes of this incom-
plete laboratory test and concluded that it
should come from the increasing number of
HIV/AIDS patients and there was no recording
system to support for HIV/AIDS databases.
Although community hospitals had the ARV
teams to take care HIV patients, the other staffs

who worked for screening patients in general
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was responsible for reviewing and monitoring
the CD4 checking. There was only one person
to do this work; therefore the system was not
effective. Lacking of the system for monitoring
the required lab test, patients might not be
monitored CD4 completely. Thus, the group
meeting recommended the permanent staff to
be responsible for this job.

The barriers to obtain viral load inspec-
tion led ARV staffs in community hospitals to
focus only on CD4 monitoring. Based on the
group meeting, ARV teams used viral load
testing merely to determine their treatment
failure. Viral load was monitored in HIV/AIDS
patients who received ARV drugs and had
their CD4 counts decreased. In fact, viral load
testing should be monitored in every patient
who received HIV drug treatment.

Based on the finding that some patients
who had CD4<50 cellsymm® did not received
MAC prophylaxis, the group meeting explained
that because OI drugs for MAC were not avai-
lable in community hospitals. Azithromycin
and clarithromycin were high cost drugs and
were not supported by NHSO.

The result of assessment showed that all
of HIV/AIDS patients in clinics who did not
had history of TB illness received screening
by clinical investigation but none of them
had TB screening by PPD skin testing. PPD
skin testing requires tuberculin which is the
liquid reagent testing. In general, community
hospitals did not reserve tuberculin. They have

to request tuberculin from Maharaj Regional
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Hospital located at the central of Nakhonraj-
sima province. This was the limitation on the
availability of the test. Besides, TB screening
by PPD skin testing was not the core indicators
of HIVQUAL-T program and NHSO guide-
lines. It is required only for epidemic area.

The group meeting mentioned that most
of the laboratory data of syphilis screening
by VDRL testing were not monitored because
VDRL tests were checked only for new cases
visiting HIV/Aids clinics. Most of HIV/AIDS
patients in this study were not new cases,
thus the syphilis screening by VDRL testing
were not monitored. The other reason was
that HIVQUAL-T program recommended HIV
patients to have syphilis screening by VDRL
testing at least once in their life time or having
VDRL tests in HIV/AIDS patients who had
HIV risk behaviors. The patients were not
monitored VDRL testing because physician
considered that HIV patients had screening by
VDRL testing already when they were consi-
dered as new cases.

The reasons that the frequent of pap
smear test among female HIV/AIDS patients
was only 10.87 percent, which was very low,
because: 1) physician required to ask for
permission from female patients before con-
ducting pap smear test, 2) pap smear test was
not the responsibility of AIDS clinics, and
3) NHSO guidelines did not require pap
smear checking for female HIV/AIDS pa-
tients. However, HIVQUAL-T recommended

that pap smear test must be monitored in
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female HIV/AIDS patients at least once a year.
Several findings from group meeting were in
the followings:

1. ARV teams had several responsibili-
ties and lot of work to do. It was not only
the work in AIDS clinics. The staffs were
also rotated especially the physicians. These
burdens of work and rotating system resulting
in the lack of skill and continuity of HIV/
AIDS patient caring.

2. The HIV/AIDS patient assessment
was focused only on NHSO guidelines.
NHSO guidelines did not required PPD skin
test, VDRL test, and pap smear. Thus, whether
patients had these tests or not was dependent
on physicians’ opinions.

3. There was no system to monitor the
laboratory test in advance resulting in the
incomplete laboratory test among HIV/AIDS
patients.

4. Hospital staffs in AIDS clinic had to
wait for physicians’ orders to plan for laboratory
testing, therefore they could not plan the
monitoring in advance.

Results from the meeting of AIDS
clinic staffs among community hospitals
showed that the strategy for the development
of the quality of HIV/AIDS patient care should
be as in the followings:

Hospital Level:

1. Developing tools for assessment by
individual HIV/AIDS patient.

1.1 Create the personal report book

for recording health information and treatment.

1.2 Create the annual check list for
patient caring to monitor CD4, pap smear, and
sothers.

2. Supporting the system that the
AIDS clinic staffs could monitor annual
laboratory testing, in addition to physician
monitoring.

3. Encouraging HIV/AIDS patients to
participate in assessment and monitoring of the
treatment with ARV teams.

4. Continuously reviewing and evalua-
ting HIV/AIDS patient treatment to improve-
ment quality ofcare.

5. Updating HIV/AIDS care databases
for the completeness of the assessment.

Provincial Level:

1. Routinely inspecting community
hospital HIV/AIDS care databases.

2. Encouraging community hospitals to
continuously assess quality of HIV/AIDS care.

3. Using community hospital’s per-
formance measurement indicators of HIV/
AIDS care to monitor the improvement of
quality of care.

Country Level:

1. Providing the necessary Ol prophy-
laxis drugs such as MAC, PCP, Crytococcosis
prophylaxis in addition to the ARV drugs.

2. Adding the essential screening such
as pap smear and TB by PPD skin test, to be
in thelist of benefit.

3. Developing reimbursement system
that link with quality assessment base on

HIVQUAL-T program.
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Discussion

Using the HIVQUAL-T program to
assess quality of care of HIV/AIDS patients
was simply and quickly. However, it required
routine recording system in clinics for the
complete assessment. The ARV teams must
plan together to collect and complete all data
required for the assessment. This might be
the obstacles of ARV teams in some hospitals
that usually changed the staff who were res-
ponsible for coordinating system in the hospital.

Patients who did not received ARV
drugs were not have quality assessment,
because they did not have their treatment data
available. This group of HIV patients should
also have quality of care assessment to assure
their health improvement.

NHSO guidelines mainly focused on
assessing quality of treatment based on CD4
monitoring, viral load monitoring, and OI
prophylaxis, while it paid less attention on
annual monitoring of TB sreening, syphilis
screening, and pap smear test in female HIV/
AIDS patients. Hospitals usually had CD4
monitoring at least once a year. In general, OI
prophylaxis was also good, except MAC
prophylaxis. Medications for MAC prophylaxis
should be available in hospitals. The study
results indicated the need to improve TB
screening, syphilis screening, and the screen-
ing of cervical cancer in female HIV/AIDS
patients. PPD skin test is necessary only
epidemic area, syphilis screening might be

checked prior to the present visit, therefore the
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screening of cervical cancer by pap smear test
is the important laboratory test that need to be
improved.

The comparisons of quality of care as-
sessment of Nakhonrajsima province in this
study with the results at Country and 5" Region
appears in Table 2. Nakhonrajsima province
had performance measurement indicators 2007
similar to those at Country and 5" Region level
except only MAC prophylaxis and the diffe-
rence in laboratory screening including viral
load, syphilis screening, and pap smear test.
The comparison showed that none of HIV/
AIDS patients in Nakhonrajsima province
received MAC prophylaxis which differed from
other level. For viral load monitoring, the result
of Nakhonrajsima province was lower than
another level. Only 6.49 percent of HIV/AIDS
patients in Nakhonrajsima province received
syphilis screening by VDRL test which was
also lower than another level. Cervical cancer
screening in female HIV/AIDS patients by
pap smear test showed that Nakhonrajsima
province had results lower than another level.
Variation of the performance indicators be-
tween community hospitals in Nakhonrajsima
existed and it should be monitored and
improved. ARV teams should continuously
review and evaluate HIV/AIDS patient’s
treatment to improve quality of care at the
same level as Country and 5" Regional level.

The ARV teams should take care the
HIV/AIDS patients in the same way as the

chronic disease patients. At present, hospitals
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Table 2. Comparison of performance measurement indicators 2007 in this study with Country

level* and 5" Region*

Number of hospitals

Case lists**

Sample**

Performance Measurement Indicators***
CD4 (%)

Viral load (%)

PCP prophylaxis (%)
Cryptococcosis prophylaxis (%)
MAC prophylaxis (%)
Adherence (%)

TB screening (%)

Syphilis screening (%)

Pap smear screening (%)

Country* 5™ Region* Province
502 20 S6
78,513 2,486 519
28,235 1,175 262
90.87 86.29 80.92
27.23 14.06 1.19
81.69 88.35 95.45
74.01 85.21 83.33
17.19 18.27 0
81 92.70 100
81.39 90.46 100
20.85 31.70 6.49
25.56 24.05 10.87

* Data of Country level and 5" Region from www.cqihiv.com

** Case lists = Total HIV patients in the year that had the assessment, Sample = HIV patients who were assessed in the year that had the assessment

*** Details of Performance measurement indicators are in the followings:

Note: CD4 = Percentage of HIV patients who received CD4 test at least once in the year that had the assessment,

PCP = Percentage of eligible patients receiving PCP prophylaxis,

Cryptococcosis = Percentage of eligible patients receiving cryptococcosis prophylaxis,

MAC = Percentage of eligible patients receiving MAC prophylaxis,

Adherence = Percentage of patients adhered to ARV based on the assessment,

TB = Percentage of patients who had no history of TB illness or TB treatment,

Syphilis = Percentage of patients who had received syphilis screening using VDRL test,

Pap smear= Percentage of female patients received pap smear screening.

have experiences in taking of chronic disease
patients. They must take care of HIV/AIDS
spatients and prevent the disease progression
in the same way as taking care of chronic
disease patients. The administrators at hospital,
provincial, and country levels should support
ARV teams for the improvement of their
knowledges and skills of patient caring.
Further more, the hospital directors should
suitably and adequately support enough
resources, including human resources and
instruments for monitoring patients.

The reimbursement system that link
with quality assessment based on HIVQUAL-

T program should be established. In conven-

tional HIV/AIDS patients care in ARV clinics,
HIV/AIDS patients caring were monitored by
the data recorded in NAPHA program which
was changed to the NAP program in 2007.
The objective of recording the data is to
obtain the reimbursement from NHSO. While
the evaluation of caring quality had used
HIVQUAL-T to analyze the data for quality
improvement. The development of reimburse-
ment system that is connected with the quality
assessment data based on HIVQUAL-T may
help to reduce the work from data collection.
The limitation of ARV teams was the
number of staffs that was limited compared

with their works. Thus, to continuously assess
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the quality of HIV patient care, the reimburse-
ment and evaluation in system should be

linked together for the efficient service system.

Conclusions

Only 6 (23.08 percent) of 26 community
hospitals had data that covered all of the items
required for the evaluation of performance
measurement indicators using HIVQUAL-
T program. Results of the assessment by
HIVQUAL-T program showed that hospitals
usually had CD4 monitoring at least once a
year. In general, Ol prophylaxis was also
good, except MAC prophylaxis. The perfor-
mance measurement indicators of care of HIV/
AIDS patients showed a good quality of
treatment. However, they should be improved
annual monitoring of screening especially pap
smear which was a core indicator in female
HIV/AIDS patients. To improve quality of
care of the HIV/AIDS patients, several strate-

gies were proposed including 1) having the
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Kitthongpoon K, Kawkitinarong K, Kulsomboon V. Association of Medication Adherence, Level of
Asthma Control, and Other Factors with Patient Satisfaction on Combination Inhaler. Thai Journal of
Hospital Pharmacy 2010; 20(1):33-42.

The objective of this study was to assess the factors associated with satisfaction of asthmatic
patients treated with combination inhaler. A cross-sectional survey was performed by using survey
instrument. All patients were outpatients who visited chest clinic and allergy clinic of King Chulalongkorn
Memorial Hospital during March 1, 2009 to April 15, 2009. Of the 110 patients, these patients had moderate
to severe persistent asthma. Their age ranged from 32 to 80 years old. All patients were being treated
with dry powder combination inhaler of budesonide/formoterol or salmeterol/fluticasone for more than
3 months. Assessment of patient satistaction was performed by using the Satistaction with Asthma
Treatment Questionnaire (SATQ); which classified into four domains including effectiveness of treatment,
ease of use, medication burden, and side effects and worries. Association of patient satisfaction with
factors such as patient demographics, level of asthma control, number of drugs, and adherence with
medication was analyzed by multiple regression analysis (MRA ).

Results showed that the overall satisfaction score could be explained by the explanatory variables in
the multiple regression model with statistically significance (F = 3.32, p = 0.001). All explanatory variables
in the MRA model could explain 25.1 percent (adjusted R square = 0.176) of the satisfaction overall score.
The most important explanatory variables was the adherence score (B weight = 0.311, p = 0.001) followed
by the second most important which was the poorly-controlled variable (B weight = 0.213, p = 0.036).
Only these two explanatory variables had statistically signiticance in the MRA model.

It can be concluded that two major factors associating with the patients’ satisfaction to combination
inhaler drugs were medication adherence and asthma controlled level. The adherence score had significantly
largest positive correlation with satisfaction overall score. Interestingly, poorly-controlled asthmatic patient
also had signiticant positive correlation with satistaction overall score, which may be due to their lower level
of expectation. The results on the influencing factors associated with satisfaction on combination inhaler
could be used to improve the standard guidelines and the advice for counseling the asthmatic patients
individually to give better treatment outcome though the patients had totally-controlled level.

Keywords : Patient satisfaction, medication adherence, level of asthma control, combination inhaler.

* Pharmacy Department, Saint Louis Hospital.
** Department of Medicine, Faculty of Medicine, Chulalongkorn University.
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respiratory infections,

Asthma is a chronic disease characterized
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exercise, emotional

by airway inflammation, hyper-responsiveness
to a variety of stimuli, and reversible airway
obstruction. Common aggravating factors include
exposure to allergens (such as house dust mites,
animals with fur, cockroaches, pollens and

molds), occupational irritants, tobacco smoke,

stresses, chemical irritants, and drugs such
as aspirin and beta blockers. Symptoms of
asthma are cough, wheezing, tightness of the
chest, shortness of breath, and increased sputum
production.

Exacerbations are episodic but airway

inflammation exists chronically. The pattern,
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frequency, and intensity of symptoms may vary
in an individual over a period of time. Some
patients have extended symptom-free periods.
Some patients have symptoms only when they
exercise or expose to a stimuli. Other patients
have continuous symptoms or frequent recurrent
acute episodes.

Asthma can be effectively treated and
most of the patients can achieve good control
of the disease. The new Global Initiative for
Asthma (GINA) guidelines has focused on
level of control as a guide for selection of
treatment.” A classification of asthma control
into well-controlled, partly controlled and
poorly controlled are recommended.’ Inhaled
corticosteroids has been used to treat patients
with persistent asthma by controlling airway
inflammation." Patients who remain uncon-
trolled even using an inhaled corticosteroid
(ICS) alone are recommended to be treated
with combination inhaler of long-acting beta-2
agonist (LABA) plus corticosteroid.'

Treatment satisfaction is a patient-reported
outcome that may give useful insights into
patients’ perspective on their current treatment
among alternative treatments.” Patient satisfac-
tion is an important measurement that should
be included in healthcare evaluation.” Asthma is
a chronic disease which its specific treatment
have the greatest impact on patient outcomes
and needs long-term care, so it is reasonable
to evaluate patients with asthma about their
satisfaction on treatment. Patient satisfaction

may be associated with level of asthma control
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and should be considered as one of the goals
in management of asthma.

A number of questionnaires have been
developed to measure health care from patients’
perspective.’* Ideally, the satisfaction question-
naire in asthmatic patients should measure
patient satisfaction with inhaled asthma
medication.” However, most of the researches
has focused on satisfaction with generic
aspects of patient care, such as helpfulness of
the health care provider. Whilst drug adherence
is an important issue affecting asthma treatment
outcome especially in moderate to severe
disease, there are only few studies regarding
satisfaction with inhaled medication. We assess
the treatment satisfaction in patients with
moderate to severe persistent asthma using

combination inhaler.

Objective

The objective of this study was to assess
the factors associated with satisfaction of
asthmatic patients treated with combination
inhaler, budesonide/formoterol combination
inhaler, and fluticasone/salmeterol combination

inhaler.

Method

Research Design. This research was
a cross-sectional survey. Data were collected
during March 1, 2009 to April 15, 2009 by
using self-reporting questionnaire. The study
assessed patient satisfaction with combination

inhaler using the Satisfaction with Asthma
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Treatment Questionnaire (SATQ), the level
of asthma control which was measured by
the Asthma Control Test (ACT), and the eval-
uation of patient adherence based on self-
reporting questionnaire.

Subjects. Patients with moderate to
severe persistent asthma who visited the
outpatient department of King Chulalongkorn
Memorial Hospital were studied. Totally
150 asthmatic patients who met the eligible
criteria and came to allergy clinic and chest
clinic during November 1, 2008 to January 31,
2009 were enrolled the study. All patients
met asthma diagnosis criteria based on the
GINA guidelines. All patients met asthma
diagnosis criteria based on GINA guidelines
and had been using budesonide/formoterol
turbuhaler or salmeterol/fluticasone accuhaler
for maintenance therapy least three months
prior to their enrollment into the study. They
were allowed to use inhaled short-actingbeta
-2 agonist for relieving symptoms. Eligible
patients who visited the clinic were recruited
until the number of patients met the required
number from the sample size calculation.

Sample Size Calculation. Sample size is
estimated from Jacob Cohen table with the
medium effect size of 0.15.° The power was
0.8 and o was 0.05. There were eight in-
dependent variables including age, sex, marital
status, educational level, length of time having
diagnosis of asthma, number of drugs used,
asthma control level, and patient adherence

towards combination inhaler. From the Jacob
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Cohen table, the required sample size is 107,
thus the expected total number of subjects in
this study was 110 patients.

Measurement. Data collection was
performed by a questionnaire on patient char-
acteristics (age, gender, marital status, educa-
tional level, length of time having diagnosis
of asthma); asthma control level; and patient
adherence towards combination inhaler.

The assessment of patient satisfaction
with budesonide/formoterol turbuhaler or
fluticasone/salmeterol accuhaler for main-
tenance therapy was based on the score, as
measured by the SATQ, which was developed
by Campbell et al.®” For this study, SATQ
was translated into Thai version by using
backward-forward method. SATQ contains
26 questionswhich was divided into four
domains; effectiveness, ease of use, burden of
asthma medication, and sideeffects/worries.
Cronbach’s alpha values of four domains of
SATQ ranged from 0.68-0.85, indicating
evidence of reliability of the scales. The
satisfaction score in each question range from
1 to 5. The overall satisfaction score was
calculated from the mean of satisfaction
scores.

The ACT was consisted of five questions
as suggested by the GINA asthma management
guidelines; asthma symptoms, use of reliever
medications, the impact of asthma on daily
functioning, and patients’ self-rating of asthma
control in the past four weeks were evaluated.

The sum score was ranged from 5 to 25. The
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levels of control are divided into 3 levels.
If a score is 25, the patient is in the totally
controlled level. If a score is 20-24, the patient
is in the well-controlled level. If a score is less
than 20, the patient is in the poorly controlled
level.

Patients’ adherence to prescribed asthma
inhalers was assessed by six questions.* The
items also monitor adherence during the last
three months to improve the accuracy of recall.
The response of each question is a five-point
Likert scale. A mean score of 5 indicates per-
fect adherence with the medication regimen,
while a mean score < 5 indicates to lower levels
of adherence.

Data Analysis. Descriptive statistical

analysis was used to analyze the characteristics

Table 1. Characteristics of patients

Patient Satisfaction on Combination Inhaler

of patients including age, gender, marital status,
educational level, length of time having diag-
nosis of asthma, number of drug used. The
satisfaction score, the level of asthma control,
the medication adherence were described in
terms of the mean and standard deviation. The
relationship between the factors associated
with satisfaction of asthmatic patients treated
with the combination inhaler was assessed by
using the multiple regression analysis (MRA).
The o value < 0.05 was considered significant

for all statistic values.

Results
1. Characteristics of Patients. Charac-
teristics of 110 patients are shown in Table 1.

Of all patients, 76 percent were female. For

Characteristics of Patients

Gender

Female

Male
Marital status

Single

Married

Widowed
Educational level

Lower level than undergraduate

Undergraduate level and higher
Number of drugs used

Having two inhalers

Having two inhalers with others
Level of asthma control

Poorly-controlled

Well-controlled

Totally-controlled

Other characteristics

Age (years)
Length of time having diagnosis of asthma (months)
Score of adherence

Number of Patients (%)

84 (76)
26 (24)

28 (25)
77 (70)

5 (5)

54 (49)
56 (51)

50 (45)
60 (55)

14 (13)

46 (42)

50 (45)
Mean (SD)
54.13 (12.25)

192.62 (151.31)
4.34 (0.55)
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their marital status, 70 percent were married,
25 percent were single, and 5 percent were
widowed. Concerning the educational back-
ground, 51 percent accomplished undergraduate
level and higher. Less than half (45 percent)
had been using only 2 inhalers including
1) budesonide/formoterol turbuhaler or sal-
meterol/fluticasone accuhaler and 2) short-
acting beta-2 agonist inhaler, More than half
(55 percent) had been using medications more
than those two inhalers. For their asthma
control level, 45 percent were totally-controlled,
42 percent were well-controlled, and only
13 percent were poorly-controlled. The mean
age of the participants was 54.13 years old.
The mean length of time having diagnosis
of asthma was more than 16 years (192.62
months). The mean adherence score was 4.34.

2. Satisfaction with Combination
Inhaled Asthma Treatment. There are four
domains reflecting four aspects of satisfaction
as follows; effectiveness of treatment, ease of
use, medication burden, and side-effects and
worries.

Table 2 showed the mean scores of
medication satisfaction with asthma treatment

and other statistics in the four domains which
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were 1) the effectiveness of treatment score,
2) the ease of use score, 3) the medication
burden score, 4) the side-effects and worries
score, and the overall score of the four domains.
Patients in this study were generally satisfied
with their combination inhaled medication;
mean domain score values indicate they were
satisfied with the effectiveness (4.15) and ease
of use (3.99) of their combination inhaled
medications more than with the burden of
medication (3.57) and the sideeffects and
worries (3.22). The overall score was 3.73.

3. Exploring the Factors Influencing
Satisfaction Score. The MRA was used to
analyze the relationship between the satisfac-
tion overall score as the dependent variable
and eight independent variables including
adherence score, gender, age, length of time
having diagnosis of asthma, number of drugs,
marital status, educational level, and level of
asthma control. The analysis results were
shown in Table 3 and 4.

The MRA model that was used to explain
the relationship between the explanatory
variables and the satisfaction overall score
and the explanatory variables with their B

coefficient and Beta weight were shown in

Table 2. Mean scores and other statistics of medication satisfaction with asthma treatment in

each domain and of the over all score

Domains of Scores of Medication Satisfaction with Asthma Treatment
Medication Satisfaction Mean Minimum  Maximum Standard Deviation Standard Error
Effectiveness 4.15 1.63 5.00 0.56 0.05
Ease of use 3.99 2.71 5.00 0.41 0.04
Burden of medication 3.57 1.50 4.83 0.62 0.06
Side-effects and worries 3.22 1.40 5.00 0.74 0.07
Overall score 3.73 2.63 4.71 0.38 0.04
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Table 3. Multiple regression model to explain the relationship between the explanatory variables

and the satisfaction overall score and the coefficients of the explanatory variables

Explanatory Variables B Coefficient Standard Error Beta Weight p-Value
(Constant) 3.106 0.482 0.000
Adherence score 0.216 0.065 0.311 0.001
Male -0.027 0.087 -0.030 0.760
Age -0.001 0.003 -0.021 0.821
Length of time having 0.0003 0.0002 0.126 0.177

diagnosis of asthma
Two inhalers with others -0.093 0.074 -0.122 0.211
Married 0.036 0.102 0.043 0.726
Widowed 0.053 0.186 0.029 0.774
Undergraduate level and -0.132 0.082 -0.173 0.112

higher
Poorly-controlled 0.244 0.115 0.213 0.036
Well-controlled 0.116 0.077 0.150 0.132
R 0.501
R square 0.251
Adjusted R square 0.176
R square change 0.251
F change 3.320
p-value F change 0.001

table 3. The satisfaction overall score could
be explained by the explanatory variables in
this regression model (F = 3.32, p = 0.001).
The explanatory variables explained 25.1 per-
cent (adjusted R square = 0.176) of the
satisfaction overall score. The most important
explanatory variable was the adherence score
(Beta weight = 0.311) followed by the second
most important explanatory variable which
was the poorly-controlled variable (Beta
weight = 0.213). Of the explanatory variables,
only these two variables had statistically
significant association with the satisfaction
score in the MRA model. Other explanatory
variables in the MRA model included gender

(male), age, length of time having diagnosis

of asthma, number of drugs used (two inhalers
with others), marital status including married
and widowed, educational level (undergra-
duate level and higher), and asthma control
level (well-controlled).

The equation to explain the relationship
between the explanatory variables and the
satisfaction overall score is in the following:

Satisfaction overall score = 3.106 + 0.216
adherence score + 0.244 poorly-controlled level

The magnitude of correlation was ar-
ranged in order of Pearson’s correlation (r)
values. Therefore, the magnitude of correlation
with satisfaction overall score was arranged
from adherence score, two inhalers with others,

poorly-controlled level, and under graduate
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level and higher (r = 0.38, -0.26, 0.23, and
0.21, respectively).

Firstly, adherence score had significantly
largest correlation with satisfaction overall
score. It meant the more adherence score the
more satisfaction overall score. Secondly,
patients who had two inhalers with others had
negative correlation with satisfaction overall
score. It meant the patients who had two
inhalers with others had less satisfaction overall
score than the patients who had two inhalers.
Thirdly, patients who had poorly-controlled
level had significant positive correlation with
satisfaction overall score. It meant the poorly-
controlled patients had the higher satisfaction
overall score than the totally-controlled
patients. Finally, patients who finished under
graduate level and higher had negative corre-
lation with satisfaction overall score. It meant
the patients who finished undergraduate level
and higher had less satisfaction overall score
than the patients who finished lower level

than undergraduate.

Discussions and Conclusions

This study showed that adherence score
had significantly largest positive association
with satisfaction overall score. The patients
who had higher adherence score also had more
satisfaction overall score than the patients who
had lower adherence score. Poorly-controlled
level also had significant association with
satisfaction overall score. Thus, the patients
who had poorly-controlled level had more

satisfaction overall score than the patients who
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had totally-controlled level.

In the correlation matrix (Table 4), the
patients who had two inhalers with others, and
the patients who finished undergraduate level
and higher, had significant negative correlation
with satisfaction overall score. The associations
were reasonable since using more medications
could disturb patient satisfaction more than less
medications,” and patients who had higher
education may have higher expectation than
lower educational level. However, these two
variables did not have statistically significant
association with patient satisfaction overall
score in the MRA model.

It is reasonable that adherence was
associated with satisfaction level in a positive
direction. The patients who had good adheren-
ce to combination inhaler also had higher
satisfaction level than the patients who had
poor adherence. This finding agrees with a
previous study by Koch et al."

However, level of asthma control affect
satisfaction level in a negative direction. The
patients who had poorly-controlled level had
more satisfaction overall score than the patients
who had totally-controlled level. The satis-
faction level was relatively lower when the
patients had totally-controlled level may be
due to the reason that their expectation of
the treatment is higher than the patients who
had poorly-controlled level.

It can be concluded that there are two
major factors associating with the patients’
satisfactions to combination inhaler drugs were

medication adherence, and asthma controlled
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level. There were a medium significant rela-
tionship between the explanatory variables and
the satisfaction overall score in this model.
The variance within the explanatory variables
could explain 25 percent of variance within
the satisfaction overall score. It is well-accepted
that we must provide the special advice about
the asthma medication to the patients who had
lower levels of adherence. However, concerning
the results of our study, we should not ignore
the patients who had totally-controlled asthma.
Lower satisfaction among this group of patient
indicated their high expectation in medication
satisfaction. The increasing of medication
satisfaction could be achieved by providing.
patients with adequate information regarding
their treatment regimens in order to enhance

their knowledge and improving their satisfaction
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Cost Saving and Cost Avoidance of the Pharmacy Automation
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Plodkratoke W, Kittisopee T, Sakulbumrungsil R, Reungjarearnrung K. Cost Saving
and Cost Avoidance of the Pharmacy Automation System. Thai Journal of Hospital
Pharmacy 2010; 20(1):43-54.

The aims of this study were to assess effectiveness of the pharmacy automation
system in term of cost saving and cost avoidance, medication filling error reduction, and
to suggest a model of cost calculation. Data were collected retrospectively at the inpatient
pharmacy department, Bumrungrad International Hospital during 6-month separated period
(July-December 2007 and July-December 2008). Cost avoidance concerned costs of medi-
cation filling errors and other related costs, while cost saving referred to dispensing labor
costs, new staff training costs, and inventory costs. In an overall, the result revealed that
the new pharmacy system with an automated drug filling was be able to reduce around
70 percent of medication filling errors. Under traditional dispensing system, the medication
error and related costs was 4,940 baht, whereas the new system lost 4,053 baht during the
6-month study period. Cost of claims and compensations could not include in this calcula-
tion because of unable to clarify of exact causes and details of such events. Thus, the auto-
mated system could avoid 1,687 baht of medication cost and drug filling cost during the
study. At the same time, the new automated system was able to save dispensing labor cost
around 303,996 baht, training cost saved 176,000 baht, and inventory cost saved up to
1,049,308 baht. So, total cost saving was 1,529,304 baht. In the consideration of cost
calculation model, it was concerned that all possible related costs directed to the im-
plementation of the new robot in which; cost avoidance counted from medication filling
error cost (calculated depending on levels of severity) and cost of compensation resulting
from dispensing deviations; cost saving could be computed fromdispensing labor costs,

training costs, and inventory costs.

Keywords: Cost saving, cost avoidance, automation, medication errors

* Pharmacy Administration Unit, Faculty of Pharmaceutical Science, Chulalongkorn university
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Introduction

Patient safety has been relatively one
important concern among medical care in
many countries. Poor clinical outcomes due to
medical errors are associated not only physical
conditions but also they do concurrent with
excessive expenditures and affect the patient’s
confidence in the quality of health care system
and its personnel . With traditional medical
management practices, patients experienced
with adverse outcome can be seen, even in the

best hospitals. Human errors and inappropriate

works seem to be involved this circumstance.
Overall, those stated problems of health care
malpractice have been a challenge of health
care organization with respect to improve
patient safety with the best managing resource
utilization. Together with, consumers in the
healthcare system are demanding in higher
quality, safety, efficiency and value.

In an era where technologies have been
developed rapidly, and many see technologies
as a way toward safer. It changes the way

hospital pharmacy practices. Several interven-
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tions involving information technology has
been shown to reduce medication errors
considerably. Not only safer patient cares
but also save costs on spending extra cares®”®.
Examples of technology are computerized
physician order entry, computerized physician
decision support, robot for filling prescriptions,
bar coding, or automated dispensing device.
Either increase patient safety by minimizing
unintended errors, or increase productivity and
efficiency in the mean of best utilize optimal
resources, several institutions have been re-
commended the use of technology®™'®. Wide
range of care services can be further served
if the right technology is put in place. The
automated pharmacy system (Swisslog), in the
case, has replaced the traditional medication
management process. Three main focal points
are to reduce human error, working efficiency,
and good inventory control. This filling machine
is a multifunction fully automated unit dose
packaging, storage, and dispensing system. It
also provides simplicity for inventory control.
Concerning on costs of health care problems
has been deemed in attentions for a period
of time. Study on costs of errors could help
institutions arising awareness of excessive
expenditure from professional practice devia-

1,11-13

tions . Together with substantial cost of
the implementation of the machine, valuation

of acquired benefits is intensively concern.

Objectives
The aim of this study were to evaluate

cost saving and cost avoidance from the use of
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the pharmacy automation system, to study
effectiveness of the new automation system
from the reduction in drugs filling errors,
and to create a model of cost saving and
cost avoidance from having the pharmacy

automation.

Method

This study presented had been using
the Bumrungrad International Hospital as a
research setting. It is a 480-bed tertiary hos-
pital where the pharmacy robot was first im-
plemented in Thailand since April 2008, within
the inpatient pharmacy department. The general
workflow 1is individual unit doses automati-
cally first packaged, bar-coded, labeled, and
then stored for future retrieval and dispended
to patient. Drugs are packed for a specific
patient, 24 hours supply grouped together
orderly. This study was targeting toward 3 main
benefits expected to obtain from the automated
system; medication errors, staff benefits, and
inventory control, in term of cost avoidance
and cost saving. Costs calculated by using
charge price. Effectiveness of the robot was
also monitored in comparison with the manual
system. The objective data was investigated
retrospectively. Study period was divided
into two separated time frames; 1% July-31"
December 2007 (the manual dispensing system)
and 1" July-31" December 2008 (the pharmacy
automation system). Both dispensing practices
were the same, except the part of filling drugs
changed according to the intervention. Patients

care units included the general care units 6-11,
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the intensive care units (ICU) 1-3, and the cri-
tical care unit (CCU).

Cost avoidance was defined as money
that would have to spend by the pharmacy
department but do not spend because of the
use of pharmacy dispensing machine, classified
as costs of medication errors in the relation
to the drug dispensing system, including costs
of accusation as a result of dispensing devia-
tions. Data were retrieved from the inpatient
department (IPD) predispensing errors record
and incident reports, only filling errors were
selected. All errors were then classified into
level of severity, graded from 0 to 6 according
to hospital’s medication errors level of severity,
classifying as:

Level 0: Non medication error occurred
(potential errors would be classified here)

Level 1: An error occurred that did not
result in patient harm.

Level 2: An error occurred that result in
the need for increased patient monitoring but
no change in vital signs and no patient harm.

Level 3: An error occurred resulted in
the need for increased patient monitoring with
a change in vital signs but no ultimate patient
harm or any error that resulted in the need for
increased laboratory monitoring.

Level 4: An error occurred that resulted
in need for treatment with another drug or an
increased length of stay or that affected patient
participation in an investigational drug study.

Level 5: An error occurred that resulted
in permanent patient harm.

Level 6: An error occurred that resulted
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in patient death.

Data collection included descriptions,
details of events, and cost information. Other
data included compensation claims from
wrongful acts as a result from IPD dispensing
provided by the pharmacy director.

Cost savings referred to money that was
previously spent but no longer spent due to the
robot implementation. Cost savings included
money saved from cost of 3 sources. First, IPD
dispensing labor costs were computed by using
information of total time for dispensing medi-
cation to admitted patients and average phar-
macists’ and technicians’ payments. Second,
pharmacy staff training cost was a cost of
individual teaching for new staff required one
experienced staff to train the new comer for
4 months duration. That staffs had to devote
themselves taking care of new employees though
partially relinquishing foregoes duties. This
cost was assumed from double new staff’s
salary without benefits. Third, inventory costs
included drug inventory cost supplied for IPD
as believing that the robot could provide
better control of drug uses. Cost can be
assumed from drug inventory cost at the end
of each study period and then compared in
order to examine stock volume controlling
capability of the automation.

To finish, cost avoidance from imple-
menting the pharmacy automation system can
be concluded from the different medication
errors costs between the two study periods.
Whereas, cost saving computed by the different

of the sum of dispensing labor costs, training
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expenditure, and inventory costs between the

two systems.

Results and Discussions

During July-December 2007, the num-
bers of patient were around 10,000 patient-
days per month, and total dispensed drugs in
2007 were 808,594 items. During the same
period in 2008, the amount of patient-day
was slightly lower by 8 percent but dispensed
items had 13 percent higher. Smaller figure of
patient-days admitted in 2008 was reasoned
by some parts of patient care units were closed
because of renovation.

1. Cost Avoidance from the Use of In-
patient Pharmacy Automation System

1.1 The Incidence of Medication

Filling Errors. In an overview, the incidence
medication filling errors occurred at an average
8.91 errors/10,000 items dispensed during the
6 months in 2007, while the later 6 month
intervals in 2008 an average rate was 2.37

errors/10,000 items dispensed. Around 70
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percent of errors had been reduced (Figure 1).
Other researches could produce the similar
outcomes in which the machine provided
accuracy and handful to the dispensing routine,
and the filling drugs accuracy might high up
to 88 percent of total items dispensed' ™.
However, dispensing errors in this presenting
study had very low figures at baseline.

Most of filling errors occurred at level o,
and a very few errors found in level 1. The
majority of harmless incidences occurred from
medical dispensing practice had likely experi-

19-21

ences by other settings.” . It was found that
0.33 error/10,000 patient-day was potential to
harm patients in 2007, and the rate of 0.18
error/10,000 patient-day was obtained in the
later period. However, errors were found after
dispensing had increased such as dispensing
wrong amount of drugs increased by 4 times.
Many of occurred incidences resulted from
robot errors, such as, over filled drugs, filled

more than one drugs in a bag, no drug in a

bag, and drug deterioration. These incidences

12.00 -

10,00

g.00

6.00 4

400 4

2.00 4

0.00

e 2007
2008

s Error reduction

errors/10,000 items dispensed

July August
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Months

Figure 1. Rates of errors per 10,000 items dispensed during 6 months in 2007 and 2008, and

rates of error reduction
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could happen because drugs dispensed by the
robot have no re-checked routine before sen-
ding out from pharmacy. Several errors were
turned out mainly from overload dispensed
items in an hour and down-time of the robot
system. This reason could be supported by a
study of Bond and Raehl® in which indicated
a significant relationship between the risk of
dispensing errors and the number of filling
items per hour. In general, dispensing wrong
drugs and wrong quantity were the most
frequency types of errors of the two periods,
take into account of around 40 percent and
30 percent of total filling errors. Obtained
results varied and were different from

17,19-21,23

others . These variations might result
from identified definitions, populations,
observation methods, and differences in drug
distribution systems.

1.2 Costs of Medication Filling

Errors Calculating error costs were given
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details in Table 1 and 2. On the whole, costs of
medical errors of the manual dispensing system
were toted up to obtained the entire costs
of medication filling errors occurred during
July-December 2007. The cost was 4,940 baht
as can be seen in Table 1.

Table 2 explained medication filling
errors cost calculation during 6-month period
after implementing the automation. Estimation
procedure of this cost had identical to the
earlier period. Therefore, obtained cost of
medication filling error at level 0 was 3,676
baht and at level 1 was 377 baht. Following,
total cost of medication errors during July-
December 2008 was 4,053 baht.

Therefore, cost of medication errors
reduction from using the pharmacy automation
at the Bumrungrad International Hospital was
4,940 - 4,053 = 887 baht. It is obvious that
when errors occurred at the patient care floors,

high expenses were inevitable in which, the

Table 1. Calculating error costs before robot implementation

Average
Cost Total Cost Monthly Nurse
Levels of Severity of Drug of Filling Cost of Labor
Level o Filling Error (Baht) Drugs Costs (Baht)
Months Within Rx On Wards Level 1 (Baht) Level o Level 1 (Baht) Level 0 Level 1
July-o7 104 7 0 3.27 363 467
Aug-07 123 4 1 3.42 434 3 100 267 67
Sep-07 135 5 0 3.48 487 333
Oct-07 130 5 0 3.58 483 333
Nov-07 108 6 0 3.78 431 400
Dec-07 85 5 1 4.00 360 4 8 333 67
Total 685 32 2 2,558 7 108 2,133 134
Grand
Total Drug and filling cost + Nurse cost = 2,673 + 2,267 = 4,940 baht

Note: Rx = Pharmacy department
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Table 2. Calculating error costs after robot implementation

Average
Cost Total Cost Monthly Nurse
Levels of Severity of Drug of Filling Cost of Labor
Level o Filling Error (Baht) Drugs Costs (Baht)
Months Within Rx On Wards Level 1 (Baht) Level o Level 1 (Baht) Level 0 Level 1
July-08 20 4 0 3.06 73 267
Aug-08 24 7 0 3.12 97 467
Sep-08 22 4 0 3.49 91 267
Oct-08 36 13 1 8,19 154 8 307 867 67
Nov-08 28 7 0 3.27 115 467
Dec-08 39 10 0 2.97 146 667
Total 169 45 1 676 3 307 3,000 67
Grand
el Drug and filling cost + Nurse cost = 986 + 3,067 = 4,053 baht

Note: Rx = Pharmacy department

robot has not reduced nurse cost but reduced
cost of medications and cost of drug filling.
The reduced cost of drug and filling error was
1,687 baht.

1.3 Cost of Compensation Resul-
ting from Medication Filling Wrongful
Acts. There were reports of claims and
compensations consequent to drugs and
drugs used but they could not clarify of
fundamental causes, specified details, and
whose responsibility. Thus, it was unable to
generate accurate amounts and would not
include into cost avoidance here. Nevertheless,
this cost aspect is likely relevant to extra

spending of wrong filling drugs and important

to comprise in the cost avoidance calculation
in general.

1.4 Cost Avoidance of the Inpatient
Pharmacy Automation System. From above
obtained information, it could present in term
of cost avoidance. The related cost of medical
error of the traditional pharmacy system
(4,940 baht) weighted against the related cost
of medical error of the new Spharmacy dis-
pensing system with the drugs filling robot
(4,053 baht), it shown that the use of inpatient
pharmacy automation could avoided 887 baht
along 6 months in practice (Table 3). Published
reports about costs of medication error were

rarely available. Many had focused on the

Table 3. Calculating cost avoidance of the inpatient pharmacy automation system

Cost Elements

Medication filling errors 4,940
Claims and compensation -
Total 4,940

Cost avoidance  4,940-4,053 = 887 baht

Tradition Dispensing System (Baht)

New System with Filling Robot (Baht)

4,053

4,053
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value of the health lost as a result of adverse
drug events (ADEs) or adverse drug reactions
(ADRs). Costs of medication error might
approximate from costs for potential ADEs
in which producing the most likely economic
outcome possibility. Costs of medical avoided
were range from $7.33 per patient day to
$2595 for individual events.”*"'” The differ-
ences were depending upon case criteria,
study period or investigational durations.
2. Cost Saving from the Use of
Inpatient Pharmacy Automation System
2.1 Cost of Pharmacy Staff. In
general, there were approximately 35 IPD
pharmacists and 53 IPD pharmacist assistances.
Two pharmacists worked for IPD reduction

after applied the automation system, mean
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while 6 technicians had obvious lower than
in the year 2007. Some change within the
department was typically about transferring
staff to other section such as outpatient
pharmacy, or changing job positions. Other

studies'®**

observed the impact of the auto-
mation systems revealed same tendentious
outcomes in which minimizing mechanical
works while expanding other work areas with
the same number of staff. Additionally, IPD
overtime working hours had been declining
right through the new system.

Table 4 indicated IPD dispensing labor
expenditures during the study periods. In
the last half year of 2007, the total cost was
7,831,742 baht and 7,527,746 baht in the same

period of 2008, so that 303,996 baht could be

Table 4. Expenditures of the inpatient pharmacy dispensing in 2008

Pharmacists’

Dispensing Hour

Grand Total

Total Pharmacist

Months (Hours) Payment (Baht) (Hours) Payment (Baht)

July 2007 4,466 687,764 9,967 637,248
August 2007 4,455 686,070 10,053 643,392
September 2007 4,429 651,266 9,842 629,888
October 2007 4,356 670,824 10,146 649,344
November 2007 4,326 666,204 9,736 623,104
December 2007 4,275 658,350 9,817 628,288

Total 26,107 4,020,478 59,551 3,811,264

Grand Total 4,020,478 + 3,811,264 = 7,831,742
July 2008 4,590 706,860 9,761 624,704
August 2008 4,649 715,946 8,927 571,328
September 2008 4,357 670,978 8,502 544,128
October 2008 4,565 703,010 8,843 565,952
November 2008 4,373 673,442 8,528 545,792
December 2008 4,223 650,342 8,676 555,264

Total 26,757 4,120,578 53,237 3,407,168

4,120,578 + 3,407,168 = 7,527,746

Pharmacist
Assistances’ Total Pharmacist

Dispensing Hour Assistance
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saved. Previous investigations''*** had dis-
closed similar evidence in which hand-help
machines could save pharmacy personal’s
time on proceeding works.

2.2 Pharmacy Staff Training Cost.
There was no formal training course for a new
staff of pharmacy department at the Bumrung-
rad International Hospital. The only training
program was individual teaching by an ex-
perienced staff. There was 1 new pharmacist
had been employed during 6 months in 2007.
Pharmacist’s turnover rate was 3 percent and
4 percent for pharmacist assistances. Hence,
personnel teaching cost calculated from
experienced staff salary who trained the new
staff which equaled to 176,000 baht. Staff
turnover data in July till December 2008
was lower than the previous year (3 percent
and 2 percent for pharmacists and techni-
cians). There was no new employee was
recruited through the period, so no such of
cost incurred.

2.3 Inventory Cost. Drug cost of
IPD store of the first study period (October

2007-March 2008) was 14,596,703 baht, whilst,
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the later period (October 2008-March 2009)
stock volume of drugs for in-patient was
13,547,395 baht (Table 5). Thus, the machine
could save 1,529,304 baht over 6 months.
When compared inventory costs at the
end point of each study period, stock volume
cost in 2008 was proper controlled than the
drugs stock in 2007 because of the lower cost
of inventory. It is interesting that even im-
plementing the robot, it did not cause extra
expenditure in order to managing drugs. How-
ever, inventory system is still requiring system
adjustment and improvement, including the
amounts of drugs supply to the machine or
recurring materials used for operation. It is
likely to refer to a study of inventory manage-
ment system named “Artima” operating in the
similar way to “Swisslog”. It produced an
impressive return after 10 years implementa-
tion and inventory decreased by 70 percent
along with the continuous improvement of the
system®’. Artima could reflect to this study
which anticipated to increased hospital revenue
by reducing drug inventory expense soon after

settle system stability.

Table 5. Drug inventory acquisition costs during the two study periods

Drug Inventory Costs (Baht)

October 2007
November 2007
December 2007
January 2008
February 2008

March 2008

12,221,057.60
12,296,317.67
14,056,182.63
15,606,490.73
12,465,633.87

14,596,702.89

Months
Months (The New
(The Manual  Drug Inventory System with
System) Costs (Baht) Automation)

October 2008

November 2008

December 2008

January 2009
February 2009
March 2009

Pharmacy IPD

Pharmacy Pill

Total

13,206,221.96 2,081,390.81 15,287,612.87
15,047,680.60 2,271,426.56 17,319,107.16
14,427,858.99 1,877,624.72 16,305,483.71
12,989,901.91 1,748,416.68 14,738,318.59
12,739,027.50 1,995,647.44 14,734,674.94
11,589,757.33 1,957,638.10 13,547,395.43
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Table 6. Table for calculating cost saving of the inpatient pharmacy automation system

Cost Elements

Cost of Rx staff 7,831,742

Rx training cost 176,000

Inventory cost 14,596,703
Total 22,604,445

Cost saving

Traditional Dispensing System (Baht)

22,604,445 - 21,075,141 = 1,529,304 baht

New System with Filling Robot (Baht)

7,527,746

13,547,395
21,075,141

Note: Rx = Pharmacy department

Since July to December 2007 cost from
3 dimensions was 22,604,445 baht, while
the later half year in 2008 was 21,075,141
baht, the cost loss was saved 1,529,304 baht
(Table 6). However, as a result that this study
evaluated the machine in the very beginning
years, it is possible to be able to produce cost
saved when fully operation to other automated
system or take into account of other advantages
in the next operating years, such as more staff
benefits of growing clinical works or other
benefits best gain from people.

3. A Model of Cost Saving and Cost
Avoidance from having the Pharmacy
Automation. This cost analysis study had
suggested a model of cost saving and cost
avoidance from having the filling robot. The
model was established as a following of
the investigator’s and expert’s consideration
mutually with corresponding evidence bases
of cost analysis. Each of cost averted was
demonstrated below;

Cost avoidance = Cost of traditional
dispensing system - cost of pharmacy
automation system.

While:

Cost of traditional dispensing system =

(cost of medication errorsT) + (related costs
of compensation)

Cost of pharmacy automation system =
(cost of medication errors ) + (related costs of
compensation, )

Cost of medication errors can be analyzed
as illustrated in Table 7.

Cost saving = cost traditional dispensing
system - cost of pharmacy automation system
While:

Cost traditional dispensing system

+

(dispensing labor costs ) + (training cost )

(drug inventory costsT)

Cost of pharmacy automation system

+

(dispensing labor costs ) + (training cost )
(drug inventory costs )

To be conclude, this presenting study
had investigated effectiveness and to provide
cost information of the pharmacy automation
system. Overall illustration of obtained results
revealed the new dispensing system was be able
to reduce just around 70 percent of medication
filling errors. In the consideration of medica-
tion error and related costs, the automated
system could avoid 1,687 baht during 6-
month interval. At the same time 1,529,304

baht had saved from labor costs including
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Table 7. Cost components for calculating medication error costs divided according to error stages

Error Stages
Dispensing errors within the pharmacy dept.
Dispensing errors outside the pharmacy dept.
(classified into 6 levels)
Level o

Level 1

Level 2:

Level 3

Level 4

Level 5,6

Cost Elements

1. Cost of prescription

1. Cost of prescription
2. Nurse labor cost (one shift)
1. Cost of prescription

Nurse labor cost (one shift)

w e

Cost of administered drugs

N

Cost of prescription
Nurse labor cost (one working day)

Cost of administered drugs

=W

Cost of additional drugs

-

Cost of prescription

2. Nurse labor cost (one working day)

3. Cost of administered drugs

4. Cost of additional drugs

5. Additional physician /specialist fee

Same as level 3, costs are estimated since patients
received therapy of adverse conditions resulting from
pharmacy dispensing deviations, including prolonged
hospital stay days from those incidences.

These two most harm stages are not included in the
cost consideration because there has been no error
occurred at these levels ever since. However, if such
an error takes place, costs would determine according
to details specified in the incident report.

Note: dept = department

training expenditure and inventory costs. The
autorobot is believed to gain trustiness, create
confidence, and credibility needed by the
consumers. However, the implementation of
this robot is being in the initial phase. It
somehow takes years of continuing improving
the system until achieving the highest expected
benefits. Information from the study was
proposed to put forward decision making on
investment such the automation in Thailand,

and to be an informative data for improving

patient safety and resource allocation for health

investors.
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The objective of this study was to clarify the refined processes of self-monitoring and
self-discipline instilled in the body of fitness clubs’ members through sport sciences knowledge
and practices. Three fitness clubs in Bangkok suburb were purposively selected. Participant observa-
tion technique and informal interview with some members were used to acquire and interpret pro-
cesses of self-monitoring and self-discipline gradually absorbed and reinforced in each member’s
body within the fitness clubs.

Results showed that even though the three clubs offered different ambiance and facilities,
practices and activities relating to process of body monitoring and discipline were mostly similar.
First, sport sciences knowledge regarding physical fitness, body fat, and ideal body figure were
introduced. Then, the standard fit test, the right means to assess and categorize each member’s
physical fitness was offered. In order to achieve the fit body shape and physical fitness, personal
guidelines for routine cardiovascular workout and strength training programs were first set and
encouraged by fitness trainers. Ultimately, with the help of all indicators vividly presenting on
the monitor of each and every exercise device, self-monitoring, self-discipline, and self-evaluating
practices of each member were effectively reproduced and intensified. While each client reckoned
that they was “the great actor” who had absolute potential to control his/her body and achieve the
fit and firm body shape by monitoring and disciplining his/her own workout performance strictly
and continuously, they were involuntarily transformed into an object of sport sciences knowledge,

emphasizing on physical fitness, fit and firm body shape, and rigorous body discipline practices.

Keywords: Body surveillance, body discipline, fitness clubs, sport sciences

*Clinical Pharmacy Department, Faculty of Pharmacy, Mahidol University
**Faculty of Social Sciences and Humanities, Mahidol University

*** Faculty of Social Science, Chiangmai University



56  waun Tnssulsswenuna (Jszinalng)

A

NWNE qﬁ'uﬁi’wuf Aaze AIInYI, aAgaI L?\'Iaagj na, ANWIAE YYNIAR. NILUINNIT
Tun1s aa ‘ssuazmivasuminusnmgnlgasdnsguazUjianisnedngrm asmsin
mnadwiy asaluiloms aay 115 191a Dnssulsonguia 2553; 20(1):55-64.

mm’fa‘”mfm@mmwﬁy iiagise IRiReasLITIEaB AL IR UNIFYIRMTIuMT 8 8y
uam911@surﬁn”m'wmz/a”uuyymﬁtﬁm{urﬁ/ wrsnmsw susmsluilas ey lagarde
a9AnNINIINGIA aimaiwuazmIUiadunan 16y HIvpideniam asuaIaNIz
191299 3 wAvlmaSumyavaInFIuNwunIUAT msdnwil 1sinafians inaeged usw
vauRI9uazm T unsal snvesilaws aaLuuy luidunians AT AuasfnunIzUINIT
80 BIUREMIMIVANINITUTHUTINILGIYAUEIYEILTIA wBniidas g lesumndanasuuss
aanegrmeluia asy

NAMIANIN 931 WFINAUNI 3 WWIDEHIL WUTTIINIA USAIT UAs 98I%I8AI
saanluszduficeniy udnimin wadasUfUdussiansuensg AApIgesdunIzuIumMT 89 ‘99
uszAIvgumAYIImevesusiar v1mdulylusnsuzideany L?&/mfum'mﬂﬁmmjww
Snenen asprsfimIiigITasny wITIan N IMsuaziTauslugannd awdwnime oy
ursnmwanuAannsliny srdnusiazre uazaziinezdalysunmweanmaimeuaz. 5y 319
awudaussvasnaiuiia iy ssnudazau Wi”asu[u‘”yu?ma:m:@”uh‘” ¥1TnaannIaINIg
ag19 11 wa Aﬁﬂ?ﬁ”ﬂﬁ@ﬁd YTTONIWNINIPURZ S OUT AN AUA NI TUS URILT1T0 %
NIEUINNIT 1AYAD @Tatm/ﬁﬂﬁngaz/m@'uf@yunu”wam?aaaann"mfmqumﬂmn7/1 asvimiaft
zﬂu@”ani::@”mmmanﬂmﬁ NITNFUTUNIEVIUMT 89 ‘89 AIWANMINLUATTY ARTIINTY
uszn1saanmiainiesaganiasiulleglis: " nine aann vmeR wrindszildniiamiad
demadar Sudawa lunsmavguianissmedasmanesudh aa ‘avirmenianluiy
mswmymmugm"vﬁ’uﬁaniwmiaann"m“?fmz/az/wm‘”mamm:@ia;ifm Lﬁams@fﬁaﬁauiw
Ainsesy u wswawdssaw niluaruiuese nFnma iy mavgnuys mwiiluiag
ﬁmﬁuam’mmjma?nmm aimsim A liaaw RYNY YTINNIANIINILLTOHI TN

URSNISTY N U LLa.:mm“’@5:4172/1/5’7\7m£/a£i7m/”m”u[@ﬂ?&ifﬂ@”j

013 713N ”ﬁnsiaﬂsaw gIu7a

A AR Mah 8a '89519me MIMUANAALTIIME Aalk ARU e asnIim

Introduction

Since 1980’s businesses providing fitness
services in the United States and Japan have
achieved tremendous success." In Japan, the
number of fitness clubs increased more than

six times in a twelve-year period, from 246

in 1980 to 1,564 in 1992. Despite economic
recession in early 1990’s, almost 1,800 clubs
in Japan were in operation today. In the United
Kingdom (UK), during the last 10 years, the
well-known fitness chain (Fitness First) has

witnessed the phenomenon boom and become
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the largest fitness club operator in Europe,
with 166 clubs in UK alone.”? Furthermore,
since 2000’s its branches have been expanded
to Asia (including Hong Kong, Taiwan, South
Korea, Malaysia, Singapore, and Thailand). It
has over 1.2 million members and over 450 clubs
worldwide, 50 of these in Asia.

Despite the great economic recession in
1997, the ambience of fitness boom in Thailand
has been vividly observed, particularly the
renowned fitness chains such as California-
wow Xperience’ and Fitness First® Within the
only two-year period of 2004-2005, number of
members enrolling at Californiawow Xperience
fitness club have almost doubled from 33,917
to 61,000. Nowadays famous fitness clubs
providing all-inclusive facilities are not ob-
served only in downtown Bangkok, along the
main roads of renowned business centers, but
also in famous shopping malls and office
buildings of the suburb area. In addition, small
fitness places offering modest services are
sporadically found along the minor roads,
in the alleys, or in the communities to serve
members’ increasing demand.

Throughout the last 15 years, informa-
tion, knowledge and practices around the
word “fitness” within the “Fitness Ambiance”
have dramatically changed. Definition and
significance of fitness was substantially trans-
formed by the cooperation of many health
experts (e.g. physicians, physical therapist,

nutritionist, and sport sciences personnel)

Sciences Knowledge and Practices.

focusing on appropriate aerobic exercise and
strength training schedules.* On the other hand,
a glut of knowledge from researches in health
and medical sciences have successfully created
the negative image of obesity as the crucial
factor that potentially generates a variety
of serious complications, such as cirrhosis,
osteoarthritis, diabetis mellitus, sleep apnea,
even colon cancer.*® Until now, this knowledge
regarding physical fitness vs. obesity has been
rapidly and widely recognized by almost all
people as the new truth about fitness and fatness.

Even though various means to lose body
weight and slim up body figure offered by
numerous institutions have been proposed,
health professionals generally recommended
that the proper means to attain the fit and firm
body shape is aerobic exercise, the effective
way to burn and remove extra body fat out of
individual’s body. Knowledge and practices
about aerobic exercise and strength training
performance have not emerged in the vacuum
but have been gradually infused through sport
sciences, the new knowledge imported from
the United States to Thailand since 1993. It
emphasizes on applying various concepts of
scientific-based knowledge to explain all as-
pects of physical activity rationally. Significance
of this knowledge is that it offers not only the
systematic methods to assess individual’s
physical fitness but also the efficient means
and techniques to enhance physical fitness and

achieve the fit body shape and firm body parts.°
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With knowledge of aerobic exercise and
its influence on fitness and firm body shape
from the last ten years, most contemporary
Thai females have been persuaded into believ-
ing that the fit and firm body is one type of
ideal body shape, and aerobic exercise is the
effective way to lose weight and reach the fit
body. Several people are inclined to increasingly
choose cardiovascular training and strength
training activities in the fitness clubs as one of
their first choice to lose weight and achieve
the fit and firm body. However, the refined and
comprehensive strategies of sport sciences
used to encourage members to follow the
aerobic workout schedule, to continue the
weight training activities, and to continually
monitor and record their performance in the

fitness clubs have never been clarified.

Objectives

To clarify the refined and comprehensive
processes of self-monitoring and self-discipline
instilled in the body of clubs’ members after
receiving and embodying sport sciences

knowledge and practices within the fitness clubs.

Method

A qualitative research method, partici-
pation observation and informal interview, was
used. For study sites, three fitness clubs in
Bangkok suburb were purposively selected
(after searching for information from the

internet, calling the fitness clubs and asking

013 713N ”‘ﬁnsiuinw gIu7a

for more information from my friends).
Each club offers different services in different
environments.

The study was started around October
2004. Within in each club, I spent approxi-
mately three months on observing, familiari-
zing, and participating in different fitness
environs, several cardiovascular and strength
training instruments, and various fitness ses-
sions. I utilized the participation observation
technique as “one of the fitness members”
in order to acquire and collect information
regarding sport sciences knowledge and
practices; including complying to a package
of “standard fit test” encouraged by fitness
trainer to assess my physical fitness condition,
receiving the personal guidelines and recom-
mendations from the trainer to achieve the
standard physical fitness and fit body shape,
observing various kinds of performance from
the trainers and other members, and partici-
pating in cardiovascular and strength training
activities like other fitness members. I used
“my boy and myself’ as one of the key
informants to observe, understand, and
experience various refined strategies employed
by the fitness clubs. In addition, I, together
with my body, absorbed and embodied
the process of body surveillance and body
discipline within each particular fitness club.

Since the environment with the clubs
are very private, in-depth interview is not an

appropriate technique to gather information
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from the trainers and other clubs’ member,
therefore, informal interview was used instead.
The interview was done after they finished
their workout and had more relaxing time in
the changing room, the sauna and the steam
room. For trainers, I asked about specific
knowledge and professional skills of sport
science, and their career expectation, but for
clubs’” members, I asked about fitness perfor-
mance, feelings, and their responses after
witnessing the real life of fitness clubs. Most
important, all kinds of manners and activities
from instructors and members within the
fitness clubs were recorded and gradually
interpreted after arriving home, for examples,
instructor’s manners and tone encouraging
each member to present their workout per-
formances on the board, or some member’s
concerns about her perceived gigantic thighs.
Ultimately, my daily exercise performance and
my feelings while gradually absorbing and
experiencing fitness life regarding fitness
activities facilities and services were recorded

and interpreted almost everyday.

Results and Discussions

1. Sport Sciences, Physical Fitness, and
the Trainers. When approaching the reception
counter of fitness clubs, it was the responsi-
bility of the fitness trainers to introduce the
entire ambiance of the club to members.
Even though the three clubs offered different

environs and facilities, the main theme

Sciences Knowledge and Practices.

of aerobic exercise and strength training
practices, such as various cardiovascular
training instruments, strength training and
freeweight training zone, and aerobics room,
can be observed. Then, each member was
encouraged to join the “standard fit test”
deriving from sport sciences knowledge in
order to evaluate his/her physical fitness,
starting with a treadmill walk for at least 20
minutes under the detailed guidance and
periodical surveillance of fitness trainers in
order to assess individual’s cardio-respiratory
endurance (the capacity of the heart, blood
vessels, and lungs to deliver oxygen and
essential nutrients to the working muscles and
to eliminate the waste products during vigorous
activity). Before pacing, tips for effectively
controlling member’s paces were recommen-
ded. After finishing the test, clients were
advised to step down the machine carefully
in order not to feel the sense of inertia like
still walking on a treadmill. Afterwards, each
client’s body strength, body fat, flexibility,
lung capacity and agility were tested with
specific equipments. Objectives of fitness
evaluation process were clarified by the
trainers. Individual’s body shape and physical
fitness was then categorized, ranked and
reported to each member.

Then, several issues concerning sport
sciences knowledge,’ particularly appropriate
body fat proportion, detailed information about

main muscles, efficient duration of performing
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and continuing aerobic exercise, significance
and advantages of aerobic exercise, and
strength training program were gradually and
vividly presented in order to induce all mem-
bers to perform routine workout. A qualified
and appropriate program guide to improve
physical fitness of a particular client was
developed and proposed clearly and systemati-
cally by the the trainers. Within each program
guide, the trainer utilized various fields of
knowledge in sportsciences to recommend the
proper conducts of consumption and exercise
for a particular customer. For example, he used
nutrition sciences to recommend the appropriate
type and quantity of nutrients and employed
knowledge in physiology to select the effective
and safe cardiovascular training and weight
training equipment to enhance a particular
member’s body shape.

Since almost all cardiovascular and
strength training instruments were quite com-
plicated to do, it was the main responsibility
of the trainers to demonstrate “the right tech-
nique” in using these equipments effectively,
properly, and safely and to explain every step
of how to operate the equipment gradually. For
examples, the safe breathing rhythm while
“lifting” and “resuming” weight, the proper
mode of exercise according to each member’s
preference and fitness condition, and the right
tactics to increase workout intensity without
experiencing any kind of injuries and jarring
effects. These trainers were usually found

within the gym area in order to constantly
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monitor the manners of new members and
to help them adjust the right position and
perform the right technique of sport sciences
practices during their exercising activities.
Although members were accustomed to
workout practices, the trainers were usually
in the gym in order to encourage their customers
to continue their exercising guidelines, self-
monitor their performances and specific
body parts, and selfreport their calorie-burned
outcomes regularly in order to compare to
their expec-tations.

2. Self-Monitoring and Self-Discipline
Practices. Within the cardiovascular zone
in the club, process of body monitoring and
body discipline began when the member
first stepped on the exercising machine. All
members were gradually and regularly taught
by their trainers of how to press the button
systematically, how to pace correctly and
safely, how to swing their arms and balance
their steps, how to self-observe their workout
performances on the monitor, how to increase
speed and intensity of cardiovascular instru-
ments in order to burn fat effectively, even
how to end their exercises smoothly. Fur-
thermore, the monitor of each cardiovascular
instrument that graphically showed all efforts
and outcomes of the individual acted as an
efficient tool in encouraging fitness members
to constantly calculate and compare their
efforts invested and their fitness outcomes
achieved. As a result, in order to attain many

more calorie-burned outcomes, exercisers were
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persuaded to increase their workout speed and
intensity actively and automatically. Ultimately,
each walking pace, each cycling manner, and
each movement and skill was steadily learned,
adjusted and reproduced through individuals’
bodies to form the appropriate movement
of cardiovascular routines. For the veteran
members, despite the absence of the trainers,
the processes of calculability, constant self-
surveillance, and selfdiscipline were observed
and reinforced throughout exercising.
Furthermore, the table illustrating car-
diovascular performance after finishing the
workout can reinforce individuals to calculate
and monitor their cardiovascular workout per-
formances constantly and effectively. Not only
did these data illustrate workout efforts and
calorie-burned outcomes of each member
vividly, they also portrayed individual’s fitness
potential and comparison of his/her improved
fitness capacity with others. Once the record of
cardiovascular performance was presented, the
exerciser was persuaded to continue their
workout activities and try to maintain or
enhance his/her performance continuously and
enthusiastically. Even though I did not respond
to the instructor’s persuasion nor did present
my burning calorie and exercise duration on
the board, her suggestion encouraged me to
focus on each of my cardio-performance and
regularly record my daily workout in my
calendar as a routine. After continuing record
my workout again and again, the process of

regular self-monitoring, self-management in

Sciences Knowledge and Practices.

exercising and exercise recording was absorbed
and reproduced automatically.

Moreover, the process of self-surveillance
in workout performance was also found in
those who were exercising beside us. I usually
noticed that many clients tended to glance at
the monitor of other members in order to
compare his/her performance with others.
Some were inclined to look around to observe
the exercising ambiance within the cardiovas-
cular zone. If perceiving that someone worked
harder and more rigorously, or the exercising
atmosphere was so fervent, many clients tried
to increase their paces in order to catch up
the enthusiastic steps. I had to admit that I
was the one who attempted to follow the
brisk steps of others whenever observing that
they could exercise energetically and burned
many more calories than me.

In the strength training zone, processes
of strict body surveillance, body discipline
and body adjustment were obviously observed.
Since weight training practice focused on
positioning each part of the body of the
individual precisely in order to lift weights
safely and effectively, members were slowly
taught by the trainers of how to safely adjust
their body on the bench, how to lift weight
and resume weight correctly and smoothly in
order to prevent muscle or joint injury, and
how to breathe correctly while lifting weight
and resuming weight. Then, each part of the
body was gradually adjusted, each breath was

slowly learned, and each posture was absorbed,
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trained and rectified again and again through
their bodies to form the safe, correct, and
effective movement of strength training prac-
tices. For most female members who were so
concerned about their abdomens and thighs
but had little basic knowledge about sports
sciences and its complicated practices, they
were easily convinced by the trainers’ guidance
to follow all steps of strength training activities
and practices strictly and continuously in
order to make her abdomens and thighs
fit and firm. On the contrary, for male
clients who focused on their shoulders, chests,
and abdominal muscles, and had enough
basic knowledge about complicated strength
and free-weight training practices, they were
usually found discussing with the trainers about
the fast and effective techniques to sachieve
their desirable muscle bundles.

Detailed instructions in strength training
practices attached to training stations were
another effective tool in clarifying the proper
positions and movements to each fitness
member in order to strengthen each particular
muscle bundle safely and efficiently. In addi-
tion, both male and female fitness magazines
informing all tips about free weight training
performance were provided within these zones
of the fitness clubs. If the member followed
these instructions step by step or discussed
about the efficient tactics to enhance his/
her muscle forms and strength with their
instructors, his/her particular muscle bundles

and capacity would be effectively trained, and
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the processes of self-monitoring, self-adjus-
tment, and self-discipline were emphasized,
embodied and reproduced gradually and
automatically.

In short, there were various informations
and channels to achieve physical fitness as
well as the fit and firm body shape within
the fitness clubs, ranging from precisely
memorizing trainers’ demonstration to grad-
ually learning from all tips offered in fitness
magazines. The more enthusiastically indi-
viduals joined various kinds of aerobic exercise
and strength training programs, the more their
bodies, their postures, their movements, and
their exercising performances were intensively
monitored, adjusted, and disciplined. Therefore,
each member was completely transformed
into “the object” of sport sciences knowledge
through its intricate practices of cardiovascular
and strength training exercise.

3. Significance of Trainers. Since skills
for operating most of the exercise instruments
in the fitness club are complexed and refined,;
it cannot be learned and absorbed within 1-2
weeks. New-comers would feel safer and
more confident if their trainers spend most
of their time in explaining the purpose of
“personal program”, giving various tips to
control each weight training station smoothly
and safely, closely monitoring each member’s
performance and improvement, and actively
encourage their customers to follow their
programs.

In order to maintain the ambiance of
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privacy and concentration, after the first intro-
duction and demonstration, most trainers were
predisposed to play the role of “the observer”
standing nearby but ready for members’
requests. With the manner like this, many clients
interpreted that they were left alone without
any signs of assistance from any trainer. Many
felt disappointed and frustrated because they
thought that the trainers did not give enough
informations and recommendations about the
safe and effective tactics to perform weight
training practices. Furthermore, the trainers were
inclined to substantially reduce their guidances
and monitoring activities for new members
within a short period. Since all detailed tech-
niques and tips for safe and effective outcomes
of both cardio and strength training programs
were not gradually and regularly monitored
and rectified by trainers, several clients had
little confidence to perform, continue, and
adjust their cardiovascular and strength
training practices. As a result, strength training
techniques of some fitness members were not
achieved, and processes of self-surveillance,
self-adjustment, and self-discipline in
exercising activities in fitness clubs cannot be
completely absorbed and reproduced.
Members’ responses to the indifferent
manner of the fitness trainers varied. I noticed
that several clients chose to seek guidances
and recommendations from their friends or
other members who had more knowledge,
experiences, and skills in sport sciences. Some

tried to look for detailed instructions about

Sciences Knowledge and Practices.

weight training practices in fitness magazines
and tapes. However, many clients admitted
that though they changed the fitness club, most
trainers’ manners were alike, hence, all they
could do was to “tolerate”. I noticed that after
failing to perform weight training practices
by themselves, some quit and move out to
other instruments that was much easier to
operate while others tried to approach the nice
trainers and asked for their help. Some were
so frustrated with this kind of manner that
they chose to be in aerobics class instead
because they felt that they could communicate
with the trainers and other participants and
had more power to request guidances from
the trainers. In conclusion, though members’
responses to trainers’ substandard manners were
different, they all mentioned the perception
of powerless to negotiate or request for full
attention and caring that were presented in the
form of continuous recommendations and
demonstrations, particularly when they were
in the initiatial period of cardiovascular and
strength training practices. Hence, all processes
regarding self-surveillance and self-discipline
in their bodies and workout performances

were not completely accomplished.

Conclusion

After discussing various topics and
observing workout performances of several
members, as well as experiencing the real life
of fitness member by myself in three fitness

clubs, the detailed processes self-monitoring,
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self-discipline that were encouraged, absorbed
and reinforced by sport science-based
knowledge and practices in the members’
body were clarified.

After enrolling in the clubs, the clients
were persuaded by their trainers that aerobics
and strength training activities, derived from
sport sciences knowledge and practices,
were the effective way to attain the desirable
physical fitness of fit and firm bodies. They
were then encouraged by their trainers to do
regular cardiovascular and strength training
practices. In doing so, they had to follow the
trainers’ guidances and familiarize with the
instruments, all digital indicators shown on
the monitor; and with all the regular exercise,
the calculability in quantifying the calorie-
burned outcomes after finishing energetic
cardiovascular training activities was steadily
reinforced.

To achieve the fit body shape and
firm body parts, prolonged and continuous
exercises were encouraged. The more the

members performed their cardiovascular and
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Drug-Resistant Streptococcus pneumoniae:

Mechanisms and Pharmacokinetic/Pharmacodynamic-Based

Therapeutic Options
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Therapeutic Options
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Ha sinmen: Amoxicillin/Clavulanate

Famsen: Augmentin XR®

HUN®I UL GlaxoSmithKline

ZansLad: Amoxicillin Sodium: [2S-[20a,5a,6B(S*)]]-6-[[amino(4-

hydroxyphenyl) acetyl] amino]-3,3-dimethyl-7-oxo-4-thia-
1-azabicyclo[3.2.0]heptane-2-carboxylic acid monosodium salt
Amoxicillin Trihydrate: (2S,5R,6R)-6-[(R)-(-)-2-Amino-2-
(p-hydroxyphenyl) acetamido]-3,3-dimethyl-7-ox0-4-thia-1-
azabicyclo[3.2.0]heptane-2-carboxylic acid trihydrate
Clavulanate Potassium: potassium (Z)-(2R,5R)-3-(2-
hydroxyethylidene)-7-oxo-4-oxa-1-azabicyclo[3.2.0]-heptane-

2-carboxylate
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IRON 15 mg./0.6 ml. ,15 ml./bottle. Ferrous sulfate 300 mg. S/C tablet)
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(Oral CALCIUM Supplement: (Oral ZINC Supplement)

Calcium Citrate 1,188 mg./tablet)
(equivalent to 250 mg elemental CALCIUM)
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(Iron supplement for Children)

(Ferrous sulfate syrup for children) IRON 18 mg./5.0 ml. ,60 ml./bottle.
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S T PHARMA 1937/16 Ramkamhaeng 21, Huamark, Bangkapi, Bangkok, 10240 Thailand. Tel, 02-318-5787, 02-642-6147
{For medical professionals only)

Now Available in Thailand

Potassium Chloride LIQUID

(Kc1 10% W/ V; 20 mEq K*/15mL)
in clear, greenish liquid (Sugar-free, Alcohol-free)
For minimizing of gastrointestinal (G.l.) irritation
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THAIPHARMED 142 CO, LTD
262 Suksawad Rd., Rajburana,
" (Potassium Supplement : Oral) Banghok THALAND
For prevention and treatment of potassium depletion Dwtbuter:

To be used as directed by a physician or pharmacist sfgasmﬁmhmg 21, Huamark,

Bangkapi, Bangkok, 10240 Thailand.
(For medical professionals only) Tel. 02-318-5787, 02-642-6147
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Alfuzosin 10 mg Extended release tablet

Bupropion 150 mg Sustained release tablet
Diclofenac 75 mg Sustained release tablet
Extended release tablet

Modified release tablet

Diltiazem 120 mg
Doxazosin 4 mg
Extended release tablet

Modified release tablet

Felodipine 5 mg
Glicazide 30 mg

Indapamide 1.5 mg Sustained release tablet

Isosorbide dinitrate 5 mg Sublingual tablet

Za W AL NBILVDILN

KCl tab 750 mg Sustained release tablet

Loratadine 5 mg/ Modified release tablet

pseudoephedrine 120 mg
Nifedipine 20 mg Sustained release capsule
Orphenadrine 100 mg Slow release tablet
Phenytoin 10 mg Extended release capsule
Piribedil 50 mg Sustained release tablet
Rabeprazole 20 mg Gastro-resistant tablet
Tolterodine 4 mg Prolonged release capsule

Modified release tablet

Trimetazidine 35 mg

“UBLIAG: mg = milligram

@159 2 A998 wmmﬁm,l,ﬂm%al,l,ﬂzl,l,ﬂﬂﬁga LAY LA LA87

Za 3y AL NHULVDIL

Carbamazepine 200 mg Controlled release tablet

Diltiazem 120 mg Controlled release tablet
Isosorbide mononitrate Sustained release tablet

60 mg

Za 3y ALANBMULVDIL

Omeprazole 20 mg Gastro-resistant capsule

Sodium valproate 500 mg Slow release tablet

Theophylline 200 mg Controlled release tablet

ANNBWAA: mg = milligram

A1519 3 AL9E1IENNAITRANALINTANLLY LA LAen

Za WYy AN BIHZVDIL

Anastrazole 1 mg
ASA gr I
Bisacodyl 5 mg

Cytotoxic drug
Enteric coated tablet
Enteric coated tablet
Busulfan 2 mg Cytotoxic drug
Calcium effervescent tablet Effervescent tablet
Chlorambucil 2 mg Cytotoxic drug
Cyclophosphamide 50 mg Cytotoxic drug
Diclofenac 25 mg Enteric coated tablet

Esomeprazole 20 mg Gastro-resistant tablet

Za WY AMANHIHZVDIL

Ferrous sulfate 60 mg Sugar coated tablet

Lansoprazole 30 mg Enteric-coated microgranules
Melphalan 2 mg Cytotoxic drug
Nimodipine 30 mg Film coated tablet
Nifedipine 5 mg Liquid-filled capsule
Risperidone 2 mg Oro-dispersible tablet
Sodium valproate 200 mg Enteric coated tablet
Sulfasalazine 500 mg Enteric coated tablet

Tamoxifen 10 mg Cytotoxic drug

WNEWAQ | mg = milligram
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About Sandoz

Sandoz is a global generics leader. We save and
improve lives by developing, producing and distributing
high-quality, affordable pharmaceuticals. Thanks to our
global network, Sandoz medicines are now available to
90% of people worldwide. In addition to direct cost
savings to patients, we contribute to the stability of

healthcare systems worldwide and free up resources for

new and innovative medicines.

For more information, please contact
Toll free: 1800-290556 or
e-mail: info.sandoz-th@sandoz.com

a Novartis company

At Sandoz, we make far more than just traditional off-
patent medicines. We stand out from the crowd thanks
to our ability to develop and produce a wide range of
difficult-to-make medicines, ranging from complex
delivery systems for standard generics through to
modern biopharmaceutical medicines (biosimilars).

S SANDOZ

A healthy decision
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GABUTIN, o

Gabapentin

Ca pPSu le saairusa

Effectively power to treat neuropathic pain and
partial seizure indication.
(convenient administration wide doses range 300- 3600 mg)

& Ana]yse impurities compound follow USP 32'
Cf Bioequivalent Lo innovator ’s product2

. Bioequivalence study of two different formulations of 300 mg gabapentin capsule in Thai healthy volunteers

The objective of this study was to compare the bioavailability of new generic product of gabapentin (Siam Bheasach Co,Ltd Lot No. K41 GAB
01/1) with the innovators product (Lot No.0029084). The study was performed in 20 Thai male healthy volunteers who received a single oral
dose of 300 mg gabapentin capsule. Double blind randomized two-way crossover design was used with one week washout period between
treatments. After drug administration, serial blood sample was collected over a period of 32 hours. Plasma gabapentin was determined by
automated high pe liquid (HPLC) with detection after with acetonitrile and following
derivatization with o-phthalaldehyde (OPA) reagent containing 2-mercaptoethanol. The differences in pharmacokinetic parameters,
maximum concentration (Cyray), AUC .y and AUC g, Were analyzed by 2-way analysis of variance (ANOVA) and 90% confidence interval
(CI). The values of Cyay O pentin were 3.26  0.60 (range of 1.58-4.07) ug/ml and 3.00 + 0.71 (range of 1.42-3.95) pg/ml for generic
and innovator's products, tively. The time to peak plasma gabapentin concentration (Tay, hr) of generic and innovator's product was i
3.08 % 0.59 (2-4) hours and 3.33 = 0.63 (2-5) hours, respectively. The area under the plasma concentration-time curve of generic and

innovator's products were 30.06 = 4.94 vs 27.63 x 6.45 pg.hr/ml for AUC . and 30.76 + 4.88 vs 28.27 + 6.63 pg.hr/ml for AUC(g.p).

respectively. 90% CI of the difference of log Cmax, log AUC, ) and log AUC(q,y) of generic product compared to innovator's product were

96.64-124.94%, 97.60-124.43% and 97.90-124.00%, respectively. They were all within the acceptable range of 80-125%, thus we concluded

that the two gabapentin formulations were bioequivalent

—

1. Data on file
2. Supeecha Wittayalertpanya , Sumana Chompootaweep Nongnuch Thaworn,
Wondee Khemsri and Nantana Intanil. Bioequivalence study of two different
formulation of 300 mg gabapentin capsule in thai healthy volunteers.

Saim Pharmaceutical Co.,Ltd. Tel : 02-625-9888
“lUsaeusreadeanmuiduluienanssvdoalUauysiaionasAUe”

Tuoynndlvsnniaur vR193/2553

Thai J Pharm. Sci. 32(2008) 70-76
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