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Effects of Medication Therapy Management by Pharmacist on Medication Adherence

in Patients with Ischemic Heart Disease and Atrial Fibrillation
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Abstract

Objective: To study the effect of Medication Therapy Management (MTM) by pharmacists on Medication
Adherence (MA) and clinical outcomes including vital signs and control of international normalized ratio (INR) within
target range among patients with ischemic heart disease and atrial fibrillation. Method: This quasi experimental study
with a control group enrolled 60 eligible subjects chosen by purposive sampling. The subjects were allocated to two
groups of 30 patients each. The experimental group (MTM group) received MTM services for 4 months, while the control
group received standard services. Two MA measures were employed, namely pill count and the Medication Adherence
Scale in Thais (MAST). The study compared differences between groups in terms of MA and clinical outcomes at month
4. Results: Both groups of subjects showed no differences in demographic variables, duration of disease, co-morbidity,
and type of drugs taken (P>0.05). Means MA before study (month 0) as measured by pill count in control group and
experimental group were not different (71.0%, 72.1%, respectively, P>0.05). At month 4, the MA assessed by pill count
increased in both groups, with that in the MTM group significantly higher than that in the control group (90.6%, 86.0%,
respectively, P<0.001). The result on MA measured by the MAST was consistent to that measured by pill count. The
MTM group had a higher increase in proportion of patients with INR within target range and normal vital signs compared
to that at the start of the study (P<0.05), but no differences were found when compared to that in the control group
(P>0.05). Conclusion: Patients receiving MTM had a better MA at the 4th month compared to those receiving usual
care. However, the clinical outcomes in the MTM group were not different from those in the control group.
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80@ (P=0.001)

Na2aI MTM Aam33ala lvn13 k580

nasei 2 WalSoufisy MA Tagasinen
(nAe m Lieui 0 FTRININEN MTM AUNGUAILAY
wudn lddeanuuandrsnweenaiiiodar (P>0.05) \fla
FaauNe o Laaui 4 nasldsuusnis MTM wudn
ﬂ&juﬁvlﬁ*%'uu%mi MTM & MA @ndngualiuguadied
wpdANIana (P<0.001)

WoSouifiauns o eeui 4 waslasuusns
AunawldsuusmIwieldand 0 wuh wzomju MTMLUa
UEEREEEET MA MRaduednefidedranioaia
(P<0.001) LLGiE]Ej’NVL’iﬁ@]']aJWU’j’m@;N MTM 3 MA 7i
Lﬁui‘fumﬂﬂ'jwmjumuqu Ao AN nTonas 19.59
(95% CI: 15.65, 23.52) mm:ﬁnaﬁ'wmuqmﬁm‘fu%m:
13.95 (95% CI: 10.99, 16.91)

Wasa MA drouuulsadn MAST Alduasns
saaaaoslulufianiadertuiy MA fdsadudions
wuidasn lasndu MTM Sazuuu MAST snnniingy
AIUAN 1.80 (95%CI, 0.86 - 2.74) AzlUn Turdiond 4
RRINTTUN TN

INANTIN 3 aﬁ’wmummg&rﬁﬁ MA @ifiatsziiin
meAsuudasn (IFonunniwiaminnusesas 90 vad
mﬁé"'aaim) o LHoud OVLaJLLmn@iNﬁ'm:MNﬂa;u
ATUANUATNEN MTM (P>0.05) wiilaiSouiioy
FEWIINGN \ioud 4 wuin Ny MTM ﬁﬁ‘hmugﬁiﬁ
anuindalunislderduinniinguaivquadnai
woEANIEna (P<0.001) Lﬁam%ﬂmﬁyumﬂuﬂgm
sznIadandt 0 uay 4 wuin ﬁhmmaa;jﬁ'ﬁ MA fiila
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@13199 1. ToysanuunguaIaLng

ANWIALNENAIDENI ngu MTM (n=30)  NRNAILAN (n=30) P

LNE, 3TUI% (FDRZ) 1.00°
78] 12 (40) 12 (40)

WYY 18 (60) 18 (60)

918, W (3BLA) 1.00°
%asnin 60 1 10 (33.3) 10 (33.3)
WnndmIayinnu 60 1 20 (66.7) 20 (66.7)

mqmé‘iy @) (¢ sD) 61.2£9.16 62.53+8.51 0.56°

iwiniads (Alan3w) (+ SD) 60.7+11.89 60.08+12.41 0.84°

zvhugmﬁ'm (“TUALNAT) (= SD) 157.23+7.97 156.17+9.00 0.63°
arflnameoiady (kg/m?) (£ SD) 24.55+3.57 24.62+4.98 0.95°

FONWNIN, U (3088) 0.18°
& 4 (13.3) 0 (0)

]I 21 (70) 24 (80)
R34 5 (16.7) 6 (20)

MIANEN, 1% (S8a2) 1.00°
laila@nmn 3 (10) 4 (13.3)
Uszau@nwiauly 27 (90) 26 (86.7)

91T, 31U (3DHAZ) 0.15°

lailesznauantw 12 (40) 16 (53.3)

inwaIn3Ausneall 12 (40) 13 (43.3)

SUNTMI/TINAEIRAAUY 6 (20) 1 (3.3)

Tsanan, 31U (3a8a2) 1.00°
AF 14 (46.7) 14 (46.7)

MI 16 (53.3) 16 (53.3)
FwInlInIn, I1Iu (Fauaz) 0.64°

3 s 3 (10) 3 (10)

4 130 15 (50) 19 (63.3)

5 13 7 (23.3) 6 (20)

6 Tsndnly 5 (16.7) 2(6.7)
$runliniuiady (+ SD) 4.53+1.04 4.23+0.73 0.20°
szuznamadulse, Suu (Faoaz) 0.48°

weunin 1 1 3 (10) 3 (10)

18930 5 (16.7) 9 (30)

ynnin 3 22 (73.3) 18 (60)
SIWIUTIEMIINTLSY, S1wIn (3ouaz) 0.0522

5 19 10 183 25 (83.3) 30 (100)

11 omdwly 5 (16.7) 0 (0)
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@13199 1. ToysanwunguAaLing (da)

ANWIALNENAIDENI ngu MTM (n=30)  NRNAILAN (n=30) P
$NUIUTIBMILLRAY (+ SD) 8.43% 2.50 8.331.52 0.85°
ATUUBWANIZTULAS, S1UIu (So8a) 0.612

HouNIN 7 AZULL 27 (90) 29 (96.7)
7 — 12 ATUUB 3 (10) 1(3.3)
$auazuag MA iaanmiuida’ @ SD) 68.71+11.35 68.19+10.22 0.85°
sy fild, S1wan (Fouas) 0.26°
DAPT + statins + BBs/NDCCs + ACEIs/ARBs + MRA t PPIs 7 (23.3) 2 (6.7)
antiplatelet + statins + BBs/NDCCs + ACEIs/ARBs + MRA * PPIs 9 (30) 14 (46.6)
warfarin + antiplatelet + BBs/NDCCs idigoxiniamiodaroneﬂl’]ﬁu 9 3(10) 2 (6.7)
warfarin + BBs/NDCCs * digoxin + amiodarone + mﬁiu 9 11 (36.7) 12 (40)
miguq%’%, TIWIN (FoBaz) 0.73?
gumm‘?@ (Haunin 3 Wudaslan) 6 (20) 4 (13.3)
laigu 24 (80) 26 (86.7)
n'li?imﬂ'%iaaaml,aaﬂaaaﬁ, W (Soaaz)? 1.002
duvneass (Heunin 3 Tudedan¥) 4 (13.3) 3 (10)
Taid 26 (86.7) 27 (90)
MINILANIINNT, TIUIN (Fovaz)t 0.001?
lai'ldauguannis wiarinueass 24 (80) 11 (36.7)
vdudszdn (wnnimsawinnu 3 Iwsdand) 6 (20) 19 (63.3)
NI98NMAINE, 31U (Fa882)° 1.002
laildaanmaimeniawiuasd (1-3 aisndon) 14 (46.7) 14 (46.7)
119033 w3t szdn (@ﬁLL@i 3 ﬂ%/é’ﬂmﬁ%ﬂﬂ) 16 (53.3) 16 (53.3)

a: Fisher's exact test; b: Independent t-test

DAPT = dual antiplatelet therapy; BBs = beta blockers; NDCCs= non-dihydropyridine calcium channel blockers; ACEls

= angiotensin-converting enzyme inhibitors; ARBs = angiotensin receptor blockers; MRA = mineralocorticoid receptor

antagonist leun spironolactone; PPIls = proton pump inhibitors laun omeprazole %38 pantoprazole; Hab) 9 1éun en

fnIulIaunnn mwm“’uiaﬁmga vudn

v PR ¥ ' a e
1: "IJE]Hﬂ'ﬂﬂu‘ﬂﬂvl'ﬂug']%‘ﬂﬂﬂﬂﬂﬂuﬂ’ﬁ?‘ﬂﬂ

A&, = A oA a o o @ a A a =
. ﬂ’]‘a‘gm_qlﬂi@lw,@ 1 u?u@la’lu"lluvl,ﬂ nmﬂa\lfﬂiqlﬂg‘%i (ﬂ’]LLu:uﬂuﬂ’]iﬂiUWﬂ@m‘ﬁN e ﬂqiLaﬂg‘Ul‘!ﬂi)

: M3quLAIsIdNLaanagas nunelly Insauadneias 2 auanespulumiouss 1 auanesgulunds

2
3
4: MINIWANIWNT Y RIIak) mﬁ'uﬂs:mummsﬁﬁmnsl,ﬂ;;m mMyaamysudsemwluainduan laolaldsnausunm
5

- MIsanmaIme Waananumanzauiduneyansauduueinaasinnman e (20, 26)

ﬂmﬁuéf’sﬂ’?%ﬁuLﬁ@mLﬁm‘fuamaﬁﬁbéwﬁmvﬁluﬂ@
MTM uaznguaiuaa (P<0.05) usngy MTM fnsuRa
ynnitedretalan tade MA lasltunulssiiu
MAST nui lanaansaanasas b lufianiadainuwny

v = v o ¢
NMINULNAYT INRUNUDVDY Pearson -vaiactikhis MA

657

fledannisivifasruaznislduuudszifiv MAST
Winry 0.38 (P=0.003) 1ia3tassHaMusu RS IzWINg
MA fufadodrunn@nssunisquaganiw laold
multivariate logistic regression wui1 lifigasesla

v o ¢

RUWUTNU MA agIdnufan19ghia (P>0.05)
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A1519N 2. mws’wﬁalumﬂﬁmm%uLﬁﬂmzmwmjw MTM AUNGNAILAL

ngu MTM (n=30)  NYUAIVAN (n=30)  WAAINIZHIWNGY MTM

anwswialunslgen — — ,
AaafY + SD Aafy + SD WAZNENAILAN (95% Cl)
Wosmfudamainidam
$ounzu09 MA Liaufi 0 71.01 + 10.03 72.06 + 7.93 -1.05 (-5.72, 3.62) 0.66°
$ounzua9 MA Liauf 4 90.60 + 4.69 86.01 + 4.14 4.59 (2.30, 6.88) <0.001°
NAGNINaUULAZARY (95% CI) 19.59 (15.65, 23.52) 13.95 (10.99, 16.91)
P <0.001° <0.001°
Wadszdiudhouuuia MAST
Azl MAST Laauﬁ 0 31.73 £+ 4.52 33.37 £ 3.79 -1.63 (-3.79, 0.52) 0.132
Azt MAST Lﬁauﬁ' 4 38.27 £ 1.08 36.47 £ 2.32 1.80 (0.86, 2.74) <0.001%
NAGINaWLAZHAY (95% Cl) 6.53 (5.04, 8.03) 3.10 (1.76, 4.44)
P <0.001° <0.001°

a: independent t-test; b: dependent t-test (paired t-test)

NA2DI MTM ABHAANSNIIAARN W31 SBP uaz DBP 289713 2 nawlduaneiuadndl
naed 4 lenlSoufisudndygnud fudAny (P>0.05) udldeiSoufisunolunguran
FZRIINGN MTM ﬁ‘umjumuqu o Liauh 0 uazidaw LRZHAINITUNINWDS WU anuewlanaludand 4
fi 4 wuildSanuuandaiuegnafisan (P>0.05) saadflafisunudend o uddtlidvedmayniiada
LL@iLfial,ﬂ'%ﬂuLﬁzmmﬂunajmwdwﬁaul,l,awﬁ'qmi (P>0.05) ALN89AN SBP luﬂéju MTM winsiuianadn
WNINUTI WU NRN MTM ﬁ%ﬁ’ﬁmugﬂmﬁﬁm@zyﬂm 10.37 Jadtwasdsonuazdinpdayniisia (P=0.002)
Fwundiindua g198kpR1AYn198Da@ (P=0.006) INA1INT 5 NIwIuEtIY AF Yanaaln
Iumm:ﬁluﬂa;uﬂ'suquvmwuaaﬂuLmn@m NYUNARDY 14 AULIZNGUAIVAN 14 A WU a‘hmu;ﬂ”
WawSeufinudadsanuaulafinszning ‘ﬁmmmmuqmﬁ INR lailugaadmanslungu MTM
ngu MTM ﬁ’umjumuqmzﬂmaauﬁ 0 uaziiiond 4 LLa:ngiaJmuquvlaiLmn@mn”uasjwﬁﬁfslé'lﬁ%gw%’l,mﬁau

P o v oa ' A SL llqz a = = ' ' ' 1
M13191N 3. mmmmziaUazmaag}mwmwsmua wN13 %UW@LﬂiUULﬂUUiz‘Iﬁ'ﬂOﬂQN MTM LLEﬂZﬂQQJﬂ'J‘UQSJ

N8y MTM (n=30) NANAILAN (n=30)
anuwilalumslgen — y — T P
wm ) ewaz)  wau () (Seuay)

Wadszdindrsmaindae

anwunialunisldend woud o 1 3.33 0 0 1.00°

anusanfiolunslinnd ioud 4 20 66.67 4 13.33  <0.001®

P < 0.001° 0.046°

Wadszdiudhouuuia MAST

anunfialunsldend weud 0 7 23.33 11 36.67 0.40°

anutnfialunsldend Waud 4 30 100 22 7333  0.005°

P < 0.001° 0.004°

a: Fisher's exact test; b: McNemar’s Chi-Square test
1: anusindalunslsend vl Q’ﬂmlﬁmmnﬂ'jm%awhﬁ'uﬁ”ama: 90 VBILNNRITINY NI AZLUU MAST NNNAIN
PIDWINNL 36 ALK
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A13199 4. AFYATWILIIUNEUTEWINNGN MTM Wasnguauey

NN MTM (n=30)  NANAILAY (=30)  Wad ITaIFaaY
NMIAAAUNENIIARTN : : : P
WU JHA WU TDURZ (95%Cl)
FAflendyamdnUnd 1fewud 0 17 56.7 21 70.0 - 0.42°
Aflendyanmdndnd 1feud 4 26 86.7 21 70.0 - 0.21°
P 0.006° 1.00°
duadonnuawlafiadium (SBP)
@1 SBP \fiaufl 0 (Jadiuastsen) 137.63 (20.22) 13093  (18.84) 6.7 (-340, 16.80) 0.19°€
@1 SBP \fiaufl 4 (Sadiwasdsen) 12726 (15.10) 12940  (18.55) -2.13 (-10.88,6.61) 0.63°€
HAFNIALRRLLTEUT O Waz 4 (95%CI)  -10.37 (-16.71, 4.02)  -1.53 (-8.36, 5.29)
P 0.002° 0.65¢
dadunuawlafindis1s (DBP)
@1 DBP ifiaufl 0 (Jadwasisan)  77.60  (12.60) 7320  (14.16) 4.4 (253,11.33) 021
@1 DBP ifiaudl 4 (Jafwwassen) 7470  (11.07)  69.90  (17.04) 4.8 (265, 12.25) 0.20°
HAA1IALRAY LHandl O uas 4 (95%Cl) -2.90 (-7.71,1.91) 3.3 (-9.16, 2.56)
P 0.22¢ 0.25¢

a: Fisher's exact test; b: McNemar’'s Chi-Square test; c: Independent t-test; d: dependent t-test
1: Un& wuneile SBP 90-140 mmHg, DBP 60-90 mmHg, TN33 55-60 ﬂ%‘wiamﬁsl,ugijﬂw MI LazHhasnin 110 Add6e
wifilugile AF; Aaun@ wanafia SBP, DBP, uaziwasaguaniniianntadnd

7 0 uaz 4 (P=0.13, 0.68 MuaL) ialsouifinuln 4 918 (Fouaz 28.6) 1w 9 918 (30882 64.3) LAAINWY

ngudanunudn lungu MTM Sdruugilenden WANANAINAN2E9 il fA N 9ai@ (P=0.096) LAz

) 1 QI J s s a [ ' ' 1 v L a
INR ﬂgl%“ﬁ’lx‘lLﬂ’]%&l’]ﬂLW&l‘Hu%ﬂde@'ﬁJ‘Uiﬂ'ﬁ MTM 37n VL&JLL@]ﬂ@’]G‘ﬂ’]ﬂﬂQNﬂ’JUQN E]']‘ﬂﬂﬂ’]’)vlﬂ’ﬂﬂﬂivl@i‘l_miﬂ']'i

15191 5. mimuqmm INR vl@Tagflu’ﬁ’mﬂnmrmmaaQﬂw AF 1uﬂ§§u MTM LLazngjumuqu

ndu MTM (n=14)

NYNAILAY (n=14)

NIAAMINNANIIAREN - . - - P
TN P HEE TIWIN P HGE
nINUAN INR Tugradmanaiiand o 0.13?
agfuanddvang 10 714 5 35.7
atlugradmany 28.6 9 64.3
nMInIuAN INR Tugraidmanaiiand 41 0.68°
agfuandrdvang 35.7 4 28.6
aglutathnany 64.3 10 71.4
P 0.096° 0.41°
mstasuuyasasd INR
wWasnanuentaadulugag 8 57.14 4 28.57 0.25°
wWasnanlusaaduuandns 1 7.14 3 21.43 0.60?
P 0.02° 0.70°

a: Fisher's exact test; b: McNemar’s Chi-Square test

1: INR 729, sane wanede @1 INR ayﬂu‘*ﬁw 2.0 - 3.0; INR %anT9:tvune Bnunedd a1 INR aglluaﬂmﬁa

1M7349 2.0 - 3.0
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wangadtduludrsuazanlugrodunanars woin'lad
wand1anwaddnedmaynIsiaszninanguy MT™
uazNNAILAXN (P>0.05) wdiiloRansonmadfouuag
1mwia:mjwwuﬁ1 nagy MTM ﬁﬁ‘hmu;&’ﬂmﬁ INR
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