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Abstract

Method: The study is divided into two parts.
to identify factors affecting warfarin adherence. The assessment tool is utilized to collect data and identify issues across by
WHO classification with various domains, including socio-economic factors, healthcare system factors, related conditions,

treatment protocols, and patient-specific factors, - Utilizing the assessment tool to identify non-adherence issues in warfarin

patients and addressing these individual problems through pharmaceutical care.

before and after the intervention at months 0, 2, 4, and 6

average knowledge scores before and after pharmaceutical care intervention were 11.3 £ 1.9 and 14.1 + 1.6,

respectively (p-value < 0.001), non-adherence due to missed doses decreased significantly from 54.4% to 20.6% (p-value <
0.001), %adherence increased from 90.9% to 96.85% (p-value < 0.001), the average %TTR increased significantly from 28.25
to 66.01 (p-value < 0.001), adverse effects: incidences of adverse effects from warfarin use before and after the intervention
were 10 and 7, respectively (p = 0.405).Conclusion: The study concludes that identifying and addressing patient-specific
adherence issues leads to improved patient knowledge and higher adherence to warfarin therapy as prescribed by physicians,

and significantly improved clinical outcomes.

Keywords: Individualized intervention, warfarin, adherence, World Health Organization.
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1N (Introduction)

Warfarin an oral anticoagulant drug has been used worldwide for the indication of
prevention of thromboembolic diseases." Despite proven effective, the drawbacks
include its therapeutic index, wide interindividual variability, delayed onset of action,
difficulty in adjusting dose within given individuals or among individuals to achieve the
target International Normalized Ratio (INR) level, and variability in response even with
the same dose in each patient. The dose adjustment of warfarin for a target INR is
always problematic.

Response to warfarin is affected by various factors including genetic polymorphism
of cytochrome P450 2C9 gene (CYP2C9). This gene controls the production of CYP2C9
enzyme which transforms warfarin. Another factor is polymorphism of gene controlling
the production of vitamin K 2, 3-epoxide reductase complex subunit 1 (VKORC1) which
is the site of action of warfarin. Other factors are clinical ones such as age, weight, body
mass index, interaction of warfarin with other drugs, and other co-morbid illnesses (e.g.,
liver disease, malnutrition, and fever). Environmental factors, such as alcohol, smoking,
and high vitamin-k food play a major role in the variability of warfarin response.

With various factors influencing warfarin response, it could lead to treatment failure
or adverse events such as warfarin-induced bleeding.? Bleeding caused by warfarin has
been as high as 7.6 — 16.5 per 100 patient-years with life-threatening ones of 1.3 - 2.7
per 100 patient years.® Problems other than bleeding could be doses that are too high
or too low, drug interaction, and non-adherence. Warfarin-related problems could be
alleviated and prevented by warfarin clinic service by multidisciplinary team of physician,
pharmacist, nurse, and laboratory technician. Being responsible for disease and drug
use management, this warfarin clinic team could reduce severe bleeding incidence from
10.39% to 2.4% annually*, thrombotic events from 16.2% to 2.4% annually, health care
expenditure by 4,072 dollars per person annually.*

One of the most troublesome problems of warfarin use is non-adherence which could
further cause ineffective treatment problems. Non-adherence could be found from 2.36%
3 to 46.51%° of the patients. The World Health Organization (WHO) stated that non-
adherence among patients with chronic ilinesses is a worldwide problem.® Detrimental
outcomes of non-adherence are poor treatment outcomes, higher costs of care, and a
higher risk of co-morbid illnesses and death. The most important aspect of chronic iliness
care is self-care especially complicate treatment regimen and plan. Adherence with drug
use could be crucial for self-care success and ultimately treatment success. It has been
widely known that enhancing adherence with drug use to achieve safe and effective drug
use.

The success of adherence with drug use could be affected by 5 factors namely
socioeconomic status, healthcare team and system, illnesses, treatment, and the
patients themselves.® Adherence enhancement for warfarin use has been a major focus
by healthcare providers. Various interventions have been tried. In a study, the
researchers developed a checklist for identifying problems and solving non-adherence
among individual patients using warfarin after heart valve operation.? ¥i1'lutflu 20 a4
wansuslnurisluifoniuazludadmounainu By evaluating INR and using the

problem-identifying checklist they found that most patients complied with drug regimen,
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had a moderate-to-high level of disease knowledge and perceived risk, and had INR

within target levels.?® There have also been other interventions to educate the patient

about warfarin, drug use counseling by pharmacists with the team physician, telephone-

based counseling, and reward-based motivation build-up interventions. FIuRd ref 1w

Fuangluns@nmuuing wisnarafisluianarslane with various factors that
could affect warfarin response and various interventions to solve non-adherence suitable
for different individual patients, interventions to improve adherence for different individual
patients are needed.

Selaphum Community Hospital is a large-sized community hospital responsible for
residents of Selaphum district and certain parts of the districts of Thungkhaoluang,
Phonethong and Thawatburi of Roi Et province in the northeast region of Thailand. With
its specialized care capacity for cardiovascular and cerebrovascular diseases, Selaphum
Community Hospital is capable as a referral center taking care of stroke and heart
disease patients referred back from the Roi Et Provincial Hospital, a tertiary care medical
center. At present, 291 patients using warfarin registered with Selaphum Community
Hospital. Based on preliminary analysis at the hospital, of the 40 patients using warfarin
sampled, hospitalization with out-of-target INRs was as high as 40%. The most common
drug-related problems were adverse events (47.92%) followed by missing prescribed
warfarin (27.08%). With the missed doses, which was the evidence of non-adherence,
most patients ended up having out-of-target INR which could further lead to adverse
events.

This present study aimed to compare 1) knowledge about warfarin use, 2) medication
adherence, and 3) clinical outcomes (i.e., percent time in therapeutic range or TTR, and
adverse events) before and after the pharmacist intervention using an evaluation form

for individual patients developed for this study.

In this quasi—experimental study, we developed a medication adherence evaluation
for individual patients. The form contained questions to ask the patient about factors
influencing medication adherence as suggested by WHO.® The form was used to identify
factors influencing medication non-adherence in individual patients using warfarin. Based
on problems and factors identified, the research pharmacist implemented pharmaceutical

care-based interventions to solve the problems.

MnunIzfaannansnidun lasdssfinanuingdanunislsuininsuues

Wiae Ysziduan International normalized ratio (INR) 1 /1 Percent Time in the

Therapeutic Range (%TTR) anuandialumislsen uazaimishinsyszasdainnslden

Ethical consideration for participant protection

This study was approved by the Ethics Committee for Human Studies of
Mahasarakham University (approval number: 060 - 293/2564; approval date: February
18, 2021). The Research Ethics Committee of the Roi Et Provincial Health Administration
Office permitted the study conduct based on the permission issued by the

Mahasarakham University.
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Population and sample

The study population was patients using warfarin at Selaphum Community Hospital, Roi Et province. Patients referred to
receive continuous warfarin treatment at Selaphum Hospital were also considered the study population. The sample was those
in the study population who met the inclusion criteria. To be eligible, the participants had to be at least 18 years old, take
warfarin for at least 6 months, had at least one of the following warfarin use non-adherence, either taking lass than 90% of the
warfarin dose prescribed (based on leftover warfarin tablets) or meeting at least one of the non-adherence criteria of medication
use adherence questionnaire. However, we excluded the patients who were willing to participate in the study, were unable to
self-care, communicate or provide information, were with impairment of hearing or sight, were unable to attend warfarin clinic
during the study conduct, or withdrew from the study.

The sample size was calculated based on the large or infinite population size assumption, n = Zf_“/z m (1 — m)/e?where
n = the desired sample size, TU = proportion of expected number of patients with non-adherence (0.27 from preliminary analysis
of Selaphum Hospital data), Z = 1.96 for 95% confidence level, type | error of 5% two-sided, and e = sampling precision of

0.05. The sample size needed was 93 participants.

Researcher instruments

The instruments consisted of 1) The collection form of demographic and clinical
characteristics of the participants and their warfarin use adherence and drug related
problems, 2) the questionnaire to assess factors influencing warfarin adherence
problems, and 3) the questionnaire assessing knowledge about warfarin use. Details of

these instruments are as follows.

1) The collection form of demographic and clinical characteristics of the
participants and their warfarin use adherence and drug related problems

The form was developed by the researcher. It was used at the screening process.
The form collected demographic characteristics including sex, age, education,
occupation and marital status) and clinical characteristics including allergy history,
chronic diseases, and indication of warfarin use with respective target INR (2.0 — 3.0 or
2.5 — 3.5 for prosthetic mitral heart valve replacement). In the form, the percent time in
therapeutic range (%TTR) was calculated based on the Rosendaal method.'® In this for,
pharmacist’ opinion of medication administration, the next follow-up appointment, and
conclusion of the case management were documented and provided to the patient. In
this form, medication use adherence was assed with three aspects of the problems.
First, the patients were asked whether they took warfarin dose as prescribed with the
correct number of tablets. Based on the warfarin tablets left, percent of doses taken was
calculated. At least 90% of doses taken was considered adherence. Second, they were
asked whether there was any missed doses, and if so, with the number of days with the
missed dose. Third, they were asked whether there were any actual warfarin
administrations deviated from what were prescribed. If problem(s) found in of any of the
three categories of warfarin use, non-adherence to warfarin use was issued. Other kinds
of warfarin use problems that were checked using this form included 1) warfarin
interactions with drugs, foods, nutritional supplements, herbs, cigarettes, alcohol,

caffeine, and co-morbid diseases, with the respective outcomes if any, 2) adverse
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events including thromboembolism and bleeding (minor and major) and respective

management.

2) The questionnaire to assess factors influencing warfarin use adherence

The questions were developed by the researcher as guided by the WHO’s concept.®
For the social and economic factors (9?7 questions) influencing medication use
adherence, the questions included poor socioeconomic status, poverty, illiteracy, low
education level, being laid off, lack of effective social connection support,
misunderstanding in living, long distance from healthcare setting, high cost of
transportation, and high cost of medications. For the health care team and system-—
related factors (137 questions), medication adherence could be positively affected by
good relationship of the patient with caregiver and negatively affected by obsolete
healthcare service system, no health insurance, poor medication distribution system, and
a lack of knowledge and skill to take care of the patient among caregivers.

For condition-related factors (5?7 questions), medication adherence could be
affected by disease severity, the patient’s self-care capability, rate of disease progression
and severity, and treatment availability. These factors affect the patient’s understanding
which could further affect follow-up and medication adherence. Medication adherence
could also be affected by therapy-related factors (? questions) such as complicate drug
dosing and administration, treatment duration, previous treatment failure, and number of
treatment changes. Finally, patient-related factors (127 questions) included physical
impairment, a lack of knowledge about disease and the need for medication use,
immobility, poor self-care, and confusion or misunderstanding.

The response format was “Yes,” “No,” and “Not sure.” For positive statements, 1
point was given for “Yes,” and 0 point otherwise. For the negative statements, 1 point
was given to “No,” and 0 point otherwise. Total score for each of the five factors was
calculated and averaged. Factors with the least total average score was considered with
the highest problem.

For quality assurance for the research instrument, content validity of the evaluation
form was tested by 3 experts including one pharmacist working in warfarin clinic, one
internal medicine physician, and one nurse working in warfarin clinic. Content validity
was examined using index of item objective congruence (IOC). It was found that the
evaluation form had acceptable content validity with IOC of 0.9. Questions were also
revised for more clarity as suggested by the experts.

The revised evaluation form was further tested for internal consistency reliability in
30 patients in Nongpok Community Hospital with characteristics comparable to the
participants. Internal consistency reliability was high with a Kuder — Richardson 20
coefficient of 0.95.

What accompanying this questionnaire were possible solutions for each of the five
factors influencing medication non-adherence. Pharmacist could use these possible
solutions to guide the patient. The examples are as follows. For the condition-related
factors, to alleviate medication non-adherence, the pharmacist could allow the patient

to know about their illness as appropriate and emphasize the importance of treatment
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and medications to reduce the disease progression. For therapy-related factors, the
pharmacist could select medication dosage form or formulations appropriate for the
patient, choose treatment regimen accessible by the patient and select medication
products with affordability to the hospital formulary. For social and economic factors,
adjust medication regimen to have the least possible number of medications and the
least times of drug administration per day. For health care team and system-related
factors, the pharmacist should understand the patient's background for a more
convenient follow-up appointment, offer convenience to the patient to improve
satisfaction and adherence, pay attention to even mild/subtle details such as frequency
and severity of adverse events, impacts on the patient's daily living, and drug use
problems. All of these strategies would help encourage the patient to pay more attention
on their self-care and ultimately satisfaction toward the care given. For patient-related
factors, supportive devices for drug administration reminders and aids (e.g., calendar
reminder, pill box with reminder, pre-filled pill box, and labels with larger font sizes or
special graphics), The patient should be advised on proper drug use and how to adjust
the belief and perception by 1) drug use counseling on the risk of disease progression
with treatment non-adherence or rejection, 2) having the patient participate in treatment
planning and responsibility (e.g., self-management program) and making their own
decision in various situations. This empowerment could be done through discussion and

sharing experiences among patients.

3) The questionnaire to assess knowledge about warfarin use
wwndszidiuanailunsldinaninntu dndmw udazdugeasls udazduiinde
3UuuU84 response format iJuatnils

TIuAzhUKad s azuuuIIN ImsTuazwuuele by

BUURUDY

The questions were modified from the work of Warfarin Knowledge Assessment
Questionnaire (WKA).® The questionnaire consisted of 18 questions of 8 dimensions
including knowledge about the indication of warfarin (X questions), what to do when
using warfarin (X questions), precautions of using warfarin with other drugs, herbs, and
nutritional supplements (X questions), Taufjiiame 158121593 (X questions) ¥l
ﬁ’umﬁauﬁa‘ﬁl 2, precautions about food (X questions), adverse events related to
warfarin (X questions), what to do when seeing the physician or other healthcare
providers (X questions), and understanding and concern about the importance of

understanding the INR and the desired target INR (X questions).

Experimental conduct and data collection procedure
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For eligible participants, they were requested to provide demographic characteristics
of the given patient, indication of warfarin, INR, target INR, and %TTR. The participant
was assessed for medication use adherence, warfarin interactions, and adverse events.
At the end of the first meeting, the research pharmacist’ provided the patient the next
follow-up appointment, and a summary of case management and advice. The patient
was also assessed for knowledge about warfarin use and factors influencing warfarin

use adherence.

Experimental intervention

The intervention in this study was the regular pharmaceutical care provided by the
research pharmacist with details as follows. With the warfarin handbook, the pharmacist
educated the patient about warfarin and related issues including the need of warfarin,
indication, target INR, the use of warfarin with other drugs, interactions of warfarin with
other drugs and food, risk and benefit of warfarin, self-care during warfarin use, and
what to do when seeing other healthcare providers. The pharmacist also used smart
drug labels and pill box indicating days in week, warfarin pill color, number of warfarin
pills, and prescribed number of tablets each day. Telephone call was placed to ensure
that the patient could take warfarin as prescribed within the first week after any warfarin
dose change.

Home visits were carried out for patients with socioeconomic problems.
Multidisciplinary team could offer a wholistic approach for complicated problems. For
example, patients with difficult economic status, with a lack of caregiver, and or with a
transportation problem. All socioeconomic factors at the actual residence and community
were considered for a wholistic patient care.

Medication non-adherence problems were solved for individual patients as follows.
For lack of knowledge or misunderstanding about medication use especially warfarin,
the research pharmacist provided counseling and verbal education accompanied with a
warfarin handbook for the patient with a knowledge score lower than the criteria.
Knowledge was re-evaluated at the appointment in the next 6 months. For the problem
of confusion about treatment plan, medication use, missed or skipped doses, reminder
systems were applied. For example, genius labels were placed on the dispensed warfarin
plastic bag in addition to the written labels. For individual patients, the genius labels bare
symbols indicating when to take warfarin tablets in each day throughout the week. With

different colors of the warfarin tablets separated as prescribed, the patient could follow

the instructions more easily.

Outcomes evaluation and warfarin-related problems
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After strategies to solve the problems were placed, the research pharmacist made
the next appointment. The outcomes data were collected at 0, 2, 4 and 6 months.
wWisuisunawuaznasnsutluifywn Main outcomes were as follows.

Knowledge about warfarin use was assessed using the questionnaire to assess
knowledge about warfarin use (i.e., research instrument number 3). A total score of 13
out of 18 points was considered adequately literate about warfarin use.

Warfarin use adherence was assessed by the interview using the questions
incorporated in data collection form number 1. Importantly, all three aspects (i.e., criteria)
of adherence had to be met to be considered being adherent to prescribed warfarin use.
Based on form number 1, appropriate coagulation control was evaluated using the
percent time in therapeutic range (%TTR). From all the time with warfarin use, at least
65% of %TTR was considered a well-controlled anticoagulation treatment. In the number
one form, adverse events related to warfarin were identified using data obtained from
physical examination, and history taking (e.g., bleeding or thromboembolism). The
possibility of warfarin causing the adverse event was assessed using Naranjo’s
algorithm.

The study conduct timeline was as follows. At month 0 (i.e., before the
experiment), all eligible patients were evaluated for %TTR, warfarin use knowledge,
warfarin use adherence, and adverse events to be baseline status and problem
identification. Strategies to solve problems were placed or the problems were solved.
Appointments for month 2, 4, and 6 were made at the end of the latest appointment. At
each appointment, all evaluations like those at month-0 appointment were carried out

and problems were identified and solved.

Data analysis

Demographic and clinical characteristics of the participants were summarized using
mean with standard deviation and frequency with percentage. Statistical comparisons
were made to compare outcomes before and after the experiment (i.e., month 6). For
continuous data including scores of knowledge about warfarin use, scores of warfarin
use adherence ﬁauua:‘mé’mﬁ'ﬂrym MULUUFAUDINN Aaawlnn tluwwuuwasuusn
susnwondunzuwwlaacingls, scores of anutnidalumsldoausidomssiuida
mﬁmﬁa NOWLAZAAY Ll,ﬁ‘ffty‘ﬁﬁ, and %TTR using paired t — test or Wilcoxon signed
rank t, as appropriate. The occurrence of adverse events before and after the experiment
was tested using McNemar’s test. All statistical significance was set at a type | error of
5% (i.e., P-value < 0.05). All statistical analyses were conducted using the software

program SPSS version 29.

WANIANH (result)

Of the total of 68 participants, there were slightly more women (52.9%) (Table 1).
The majority were in their 60 — 69 years of age (32.4%) with a mean age of 67.0 + 1.7
years, married (50.0%), with primary education (88.2%), with universal healthcare
coverage (91.2%), working (57.4%), not smoking (100.0%), and not drinking alcohol
(97.1%) (Table 1).
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For clinical status, the majority of 68 participants had non-valvular atrial fibrillation
(63.2%), had more than one chronic iliness (82.4%), and took six medications or higher
(79.4%) (Table 1). fdrwmsTddymduniisonszning s ITRAIN AU LazEn
Aue1ws (Fauas 60.3) lasusniduauasisensenineennuen (Fasas 26.83) Taggnil

Wy

v @

dinhumyAssddymauaiitenznineissiesnun uasenuenms (Faoas

60.3) lasuanidusuasisenszninsennuen (Fauas 26.5)

¥ @

Aa e A
WETT1IINNIIR EJ%Ji:TﬂJvV\']

a

anwldiwiielunsldo@uivdsznue) anfiga (Sapaz 54.4) swae1IwIu
W88 21.25 + 3.77 mgiwk (A9@151991 2)

Table 1 Demographic and clinical characteristics of the participants (N = 68).

Characteristics N %
Sex
Men 32 471
Women 36 52.9
Age (years)
<50 4 59
51 - 60 13 19.1
61-70 22 324
71 -80 20 29.4
>80 9 13.2

mean (SD) = 66 (11.73), min = 26, max = 86

Marital status

Single 16 235
Married/coupled 34 50.0
Widowed 18 26.5

Healthcare payment scheme

Universal healthcare 62 91.2

Social security 3 4.4

Government civil servant 3 4.4
Education

Primary school 60 88.2

High school 7 10.3

Associate degree / vocational school 1 1.5

Working status

Working 39 57.4
Not working 29 426

Alcohol consumption history

No 66 971

Yes 2 29

Smoking history

No 68 100.0

Yes 0 0.0

Chronic illnesses

Deep vein thrombosis (DVT) 5 74
Mechanical prosthetic heart valves (AVR) 1 1.5
Mechanical prosthetic heart valves (MVR) 6 8.8
Non-valvular atrial fibrillation 43 63.2
Valvular atrial fibrillation 4 5.9
Valvular heart disease 5 7.4
Embolic stroke 4 5.9

Number of co-morbid illnesses

1 12 17.6

>1 56 824

Number of medications

<6 14

6 or more 54

win |10
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min = 1, max = 13, mean (SD) = 5.6 (2.0)
Drug/food interaction with warfarin
No 27 39.7
Yes M 60.3
Interaction with drugs 11
Interaction with food 30 33.8
Forgetting to take medications
No 31 45.6
Yes 37 54.4
Warfarin weekly dose (mg/wk)
min = 11, max = 35, mean (SD) = 21.25 (3.77)
2
lagend

deuuuseumudsndulyminamndwiedumdgmduds § Afgdesty
Tymanylitudalumslfimimiusasidhieiide mmmagﬂﬁzymvﬁ 5 {938
Ieiasit (@oanTad 3)

Jaseftfatasiudariog wuh fidrinisosmlnglinnuiemse: s
NaRa813WSH (x = 0.09, S.D. =0.12) LLa:VLajmmsnﬂﬁﬁamuﬁwLLuxﬁwﬁm%'mjﬂm
Algprnsususazunanislunmssnenldedroasonia (x=0.21,5.0.20.41) uaz'lsl
mmiw;&”ﬂaUﬁ"l@i”%'umaﬁ%lﬁuﬁaaﬁﬁamss:ﬁmﬁm%ﬂﬁu‘”ﬁé”;aﬂ'nvl,‘iﬁn (X = 0.54,
S.D. = 0.50)

Jasuiifinadasiumasnen wui fidhiuisvaulng desuiuiaewitnislsn
agjﬂam% LAZEINANIZNUADNTING (X = 0.43, S.D. = 0.49)

ﬁﬁ]ﬁ'ﬁﬁlﬁlm"ﬁaoﬁ'uﬁuguaq"umw waIzUUAu g Mieatas wuin §3lfe3etne
Léﬁﬂﬁﬂﬁ'iw.a@.El,umiglm,mjﬂ'smﬁvxlﬁumhwimﬁm (x = 0.04, S.D.= 0.21) AWlTEI
1%fg'vl;iﬁi:uuﬂi:ﬁ"uqmmwu%ﬂi:ﬁ‘w’fi'emﬁuaﬂmﬁamnﬁw%mﬁﬂm"ﬁ'mo%’g{i‘ﬂmlﬁ
(x = 0.06, S.D.= 0.24)

fdamAndaaiumidiauuasiassgeans wui dulnglildsuanutomie
mnvxmmmslwgmmﬁimﬁ‘umiu’%mimammwwzT (x = 0.19, S.D. = 0.39)

Tasuaus Nauwus wui Qm]”ﬁm%’zlﬁimﬁuﬁu 9 41N 2 13 (x = 0.45, S.D.
= 0.5)

g8 1 38 aneziidywienulidinadalunslsorndiiuninnd 1 Jym
d’aﬁ?mjﬂw 1718 a1vazldsunmIivamananysuannnd 1 Juluuy wod dile
sulnyldsumssuamandanssn 2wy de mslianudifoaiuennivhiuus:
milnsaniiidanmslden (3ooay 33.8) seansande lasUM LU RMBNEINTTNN 3
LULWIaNNY ﬁalﬁmmjtﬁmﬁ'umaﬁﬂﬁu Insendifanmilden uazaanensaasoy
waznaadLdawnThten (Sanas 27.9) LLa:mﬂﬁmmeﬁmﬁ‘umaﬁﬂﬁu VN9 EN
A8 (30882 17.6) @'ﬁgﬂﬁ' 3

LiJ‘%s_mLﬁﬂuﬂ::LLuumwuftﬁmﬁ'umﬂ%maﬁﬂﬁu loglfuundsziduanuilunis
1%81?1§W1%u%1ﬂLLUUﬁ’NﬂWHZﬁ‘ﬁIﬂv@ wia931n Warfarin Knowledge Assessment
Questionaire 1W3puiinunauuaznasnmaun ldymiana lisndolunsldolasnsld
msu%mamomﬁ“*ﬁnﬁul,mulﬁﬂmuftﬁmﬁ'umqﬁWﬁu (Haud 0 uazidandl 6) Wu
ﬂ:LLuuﬂamiLaﬁ'ﬂﬁauuawéﬁmslﬁmsu%mamaméﬁmisw Wiy 11.03 waz 14.10
AuE1aL %dﬁﬂjmﬁmifuamdﬁﬁfﬂﬁm@ (p — value < 0.001) Lﬁmﬁnﬂmimzmﬂ“ﬁaga
13Un@ (Kolmogorov — Smirnov = 0.176, sig <0.001) 341%&A& Wilcoxon Signed Ranks
Test Tumsdamey aaansi 4
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LﬁmmnmsnszmU*’ﬁagavl,&iﬂnﬁ (Kolmogorov — Smirnov =

0.487, sig <0.001) 1E&{i& Wilcoxon Signed Ranks Test lun3iiameina wuinnauuas
o 9 A o oy LA ea o o & A o o
waansldnsuivamandonys e hidjidaaddunnd @uiudsnue) as

o o A ' o o @
82 54.4 Uaz 20.6 MUEAU T9aaadadlinudany (p — value < 0.001)
™ a ' A 0% & | a o o & o v = a a

Wisuifisuanunudelunmsldonnsisuaudmssunndaanmividasiimie
2835178 (% adherence) fianuaznaIn1IlANIILILIANIAAGINIIN 1H8IAINNTT
N33 U“ﬁagavlliﬂﬂa (Kolmogorov — Smirnov = 0.274, sig <0.001) hafi@ Wilcoxon
Signed Ranks Test lun133tamesina 1vinnusasas 90.9 uaz 96.85 aud1aU Hail
OX ~ ' A £y & | a o o ¢ A X Lo Ae o
dthofianuindalumilgoniviunuddunndiinivedsfitoddn (p - value
< 0.001) @I0NTWN 5

Wisuifisunisaiuga INR Usziiuainszozaafien INR aglugaanisinund
ﬂ'ﬂfgoqﬂ (percent time in therapeutic range, %TTR) lasld35n15v049 Rosendaal linear
interpolation method AaklazRaINITIANITUSLIaNLATINTIN LHada1nNINTzaNY
ﬁaga"l&iﬂnﬁ (Kolmogorov — Smirnov = 0.219, sig <0.001) bE&fid Wilcoxon Signed
Ranks Test 1n133LA312 AN WUN ﬁaumﬂiﬁwmﬁ@ﬁﬂamdmlmy' A1 %TTR
wagliruinuet (Sauaz 85.3) lasen %TTR @dsnawmIdnnnuwisswinny sasas
28.25 wasanun ldywianalisaudelumsldonniwisuuds wuin dr %TTR iy

L e A & ' o o o §

WinNU3asaz 66.01 ANDua9litadA (p < 0.001) AIA1I9N 6

NWIBAnuTswmTina s ATz assannTlteIWSunannsLan
%398 10 a3 (Fowaz 14.7) landusiialuiyuusenanue 10 au (Fazaz 100)

L R cda X Vve ad a X ' Y A
TN seasdifiadulann Sdufeaduaiusneme 4 au (Fauaz 40) Lianaanany
T3 2 au (Fauaz 20) ga91azuilan wiafithad 2 au (Souas 20) funaidansanla
woa 1 au (Fazaz 10) uazlefimunsiuidon 1 au (Fauaz 10) uazwaannuludym
a =) L% 6 a v ' a a 1R 13
anuldufialumsldonniusuns? wui fnsnumafisemshinsdseasdan
MIMEINIHNSY 7 au (Saoar 10.3) Lua1ns liNeUszaafn LB SN TUA bal
& A a a wn 3 a | R & Y & | a

Juunnae WellSoufisgu@nissimufeeamslifslszasdannalsonnivhiu
10951078 daunuaznaIn1Il¥nIsuTuIanIangTnITe n1Inszanadeayadnd
(Kolmogorov — Smirnov = 0.529, sig = 0.581) l4a0id McNemar Test lun153iasnzvinag
WU A NNLANAINUNIRER (p= 0.405) AIANTIN 7

AWUI1NNT AnAn

Tywimsszydymiuaznaudludymanlddwdelunsldomiwiusesdie
1l 1 YV Y = : A ¥ ‘i‘ z A = i
WWWzTEad19099a wzdnaliiefiannadindelunmsldonivan afiaang
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A ) & | a X A 0 X o o ;
NeatuEINTwINNIYL Saazdsnalithemannaiugudl INR Waglugisains
o ) A o o Ao o Aaa {o o o
N NFeandeInLUITBYeIlTgNs N1TAwIIT wazame? Jymnsuwusiy
' A o & | A o o A A o o o e, A )
anuudalunislduinsnise laund ﬂ“afasmmm*’uaanumgﬂ’;Uiﬂymmztiaqmmg
A o & a o A 4 ) [ o o o A ad o ' &
Meanu2sHasYH 1298 A8909nuA1ITNEN maaﬂsmﬂaﬂmﬁmﬂmmaguaﬂma
Ta3uMingaInunumIinmaus Vl,sJ'ﬁm%a"ﬂwmﬁmﬁﬁﬁsw.aﬂ.’l,umsgl,l,a;gﬂamﬁ
wisnadwdaiiias Tasundian laun myldlasuanudsmiannmisnulururu
A o a & o A v oA 0 A ' A
AenunsuSmInemsunnd Ta9udug laud dlsasindu 9 unndt 2 lsa 49
ROAANBINLINIANEITAY Mathes et al'' uaziladfiuwun llywienalisauiialunis
Idnlasmsldmaviuamaungznssulas nsldanuifvanuennivhius 2 nslw
a & T AR A slq/ 14 . qu)[ v ¢ o A ‘]_]w ﬂd'
gAntnasyoaasu Tuaznaadtfaunisiaen™ waznsleinsanyindsfannslsuilann
818 RRINNNTIANITUSUIANI AR TNTINLE gJTﬂ';ﬂﬁﬂzLLuumwu;?l,ﬁmﬁ'um{l"ﬁm
a A X 0 o o o X 0 o a
NI TuRNIRe g dRsdATY (p<0.001) Hilheiianwiwialunisldorniniiu
A X A ; P A o o 0
WNnlasUszidnanel %TTR wRsNANIwIInIToua: 28.22 1uiaua: 66.01 889l
ugfmAN9Eha (p< 0.001) FaAARAINUNMIAN®IVDI Chan uazame™ uaadlWiduin
unumsangnslumsldnsivamangansssuiglson ldfanaiadalunsls
< 1“' 19 a ‘L“’ ‘[ ‘L“’ ! 14 qem o117 o
p1nInslienu™ maideunislduilasnisldndassn “uazadnineion uazns
I o & A A SL«» 18 2 EL X A ' A 1 Gqu X
nidwiidaunaldsuwudainslden sanalwhedenuiudalumsldmanniu
Ao & AV o PN o A o o & | a o A
lumsidpaditlddszduanufifsnunsldonnivaiu laslduuuseuniad
ALRINULURALNNY Warfarin Knowledge Assessment Questionnaire (WKA)® W37

¥ a

whwAdpdmlngaeanuiludduwieinuennniiu nadad jodlunisldm

Ze

e e

aa '

AUATATHITLNINIBINTHASUALE1DY magu‘lw*g IMITRINUATEINNT ToUJua
LAEINUNITTUYTEnIne wTT e LT e WS adudlanaznisasinind
o @ ' ' { A
ANUEAY0IA1 INR LazNIsNTIUAT INR Whnaneimunzas Selinisun lodywd
v o Aov Ao ' o o A 1% o &
glﬁnﬁnm'«awuﬁtymﬂ:uuummflumummﬁﬂmmﬂ%mmgmmn‘umﬂ?jmms
a o o o o ' Yo o a o a X ' A
WSulaunduny mamnmﬂwmmzwmq AZUWUANUIHIT TN LN Twa e
WFATYNNEDA (p<0.001) FOAANBINLNWINBYBIAINT NOATITNING A’
A o & o Aa ' ' A v & | A o o A
nanwitianatund 5 sundnadannuTINTalumTiEuINIWTULRD 895
Thiuniinadanisnauauasdamniviunddy laud Tadomeiugenaad igu a1z
WARTAZIUNIIWHTNITNVDIHK VKORCT, CYP2CY, CYP4F2, CYP2C19 Uaz UGT1A1
ﬁdowa’[ﬁgﬂ”ﬂayﬁadmsaﬁWﬁumm@ﬁtmn@mﬁ'u Ja3un9nain 1ow 018 Wnknen
GRS auiaany gnlEIn Ta9uaURILIAREN ViU ANTANLAANATAR miguq'ﬂ%
° v a ' & a A ' [ &
Mliaaanundsdsinlunisaausuasdasnininisy NfInadanisUsuvwIas1ng
aslq/.tL . o 8“*1 nﬂd'l q“:;i‘vL.quloﬂzu = S & Y
iulveglutimsingm® salumsidoluaisi lldvhdadnmariniienssisuds
mysfaeietneldslsmeunasaaiugunindualunisgquadieildand
wiulugnru'® iudnuwimenaiaiinzaansaudladymanylinwuiielumsldmn
NI TUNFURUSAUTIT M URIANUAZLATHFMAAT NA1IAD LpINANBUTUTU DI
QﬂamLL@itﬂalLﬂquu%uum:m:mamovlﬂamﬂkawmma madunmatusnslu
Tsanwsnunadaud 981Un %%aﬁmsln?ﬁhUlumilﬁummawﬂ’wga 9o ndunnTeunas
puasinvasaunltlumaneudia uazdsdufoihoaiuguedn INR liagluinmainig
%’ﬂmqaqm LLWﬂﬁ%:ﬁﬂg&l’ﬂm%ndmna A liRnniseanlgdnslunisidunisuny
unndawia dudalddandumalidlswmuna gihemunsaaaniszdildinelums
@unsldwuunndanunanlsane s satywinmsviete uazmsunlynidssian
n’li"l&i"l,@ﬁ'm';'mﬁ'sUmﬁamn'ﬂmmm’lmﬂjmmﬁmrTumsu%mimammme AILTU

MIANEVEI WNEN WiIgY uazgilan usidon’™ ﬁmiﬁ'@umLﬂ%ﬂ'*ziwmi@ua;gﬂwsl“ﬁm
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¢ | a ' a o A o ' =
N Fululsmenasasiugunindius munIaiaiasazued INR aglwithnanef
nua RNEaTININITDaNie hoiuanaiinalavainslduiminisguarie

@ L9 e a @ s
Tuguru unladyminisneta wazaadymdlsislumadunisludolsmwema &
mwi"wmszuum%mhﬂmig]LLa;‘Tﬂm'JﬁWﬁmaa‘[ﬁwmmaMzT@‘[smmmadqLa'%u
gnwdna faduuwinifzmuninsisuiladymenylihadalunmsldonn
wWisuludutassnmisieuuaziassgaaasngs i lasumaudlagndas
Metasinamuauazdymaniumsainsunsszuiavedde lisalada -

19 watlasnwmIuwiszunaaaada lisalade — 19 3sdndudasaanmsuSuianianas
nysunuumstsatnuasnly favhldldsunsoudladywienaldswdolunsldon

¢ 1. a doe o gao v o % A @ 1%
NI sunsunuiiusdusiauuaziassgamsailognisidondiule lagain
9W3TBa3 Jackson uazaniz™ wudhnsdmfiudeanubsniiugitheninniunaln
FNINAIWANAT INR aglugramainm o udl 8 ldadnalidudidny uazaunsnag
o a an . { A & 'Y o o o o o
Fwnuazaanfingifmanioins iRl zaedniiadunss 90 Tunasannautiule
adslingdran anmIAnwdIwuInsdszidndaaiuidsuiinn iuwuwinienaee
sunsaut ldgmienaldiuialunsltonidsunsunusnudasuaugsnuuas
wspgmaaste asuudadunuamslunswamszuude luluauaa

asUwan13d@n® (conclusion)

a a o X & s v R AN A . A

wunszidug ANawaRudsnntliaundymvesgihonlifianuinialy
m3lgansnsulassrsdaindatymanunusivasasdmsowiialan® uazdfiuns
uwiladymidisanzneaudszdulynanye nmslduimanandonisudniy
dtholawznoildidsenunsielunsldonianiu diedansiinoanvennd

a a X \ Ae o o . o a o o Y ™)
WiswAnnegudnpday anusndolunsltornsiisuauimssunndarsnsi
= a4 A X a X wa & | &
Wanfindevadfin(% adnerence) tRnduuazangi@ninio s liRsdszasdan
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= @ o N
199N 1 ’IJEJHE\WI'JVL‘]_]“HE]GTIQN@]'JE]U'N

Haganialy I Jouaz
LN
M8 32 471
TN 36 52.9
E]'IEJ
waunin 50 I 4 5.9
51 -60 1 13 19.1
61—70 1 22 32.4
71-801 20 29.4
anni 8o I 9 13.2

Min = 26, max = 86, mean(SD) = 66(11.73)

FOTUNWEN TR
laa 16 235
CHRLI 34 50
g 18 26.5
fnInmITnmn
Uavdaznugunn 62 91.2
394318 30 UN 3 4.4
FNTINNTMIINA 3 4.4
JLAUMIANIN
Uszaufnm 60 88.2
NTUNAN BN AL 7 10.3
ha/euwlsggalm. 1 1.5
msdsznauadw
Usznauandw 39 57.4

1a'lelsznauandw 29 426
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A13191 2 AnwaNIENZFIN WYL (N = 68)

9 o ° (%
'ﬂaﬂa‘ﬂ'fl'l] JIWIN el G H

13230nsaNATaIaNLaaNa TN

laidia 66 97.1

du 2 2.9
ﬂiz'j"ﬁmiguq%’%

laigu 68 100.0

qU 0 0.0

U

anuidutheludeiwlsaludagiu

deep veinthrombosis (DVT) 5 7.4
mechanical prosthetic heart valves (AVR) 1 15
mechanical prosthetic heart valves (MVR) 6 8.8
non-valvular AF 43 63.2
valvular AF 4 5.9
Valvular heart disease 5 7.4
Embolic stroke 4 5.9
Fwnlsau
11sn 12 17.6
wnnd 1 lsa 56 824
FWIUTEMIEN
waunin 6 378N13 14 20.6
6 3193 Gl (polypharmacy) 54 79.4

Min = 1, Max = 13, Mean (SD) = 5.6 (2.0)

a A & . .
&lm%iammimﬂu@] drug interaction

g 27 39.7
i 41 60.3
81— 8 11 26.83

g1 — 8% 30 73.17
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9 o ° (Y
'ﬂaﬂa‘ﬂ'fl'l] JIWIN el G H

Tawanwiwialumslten @usudsenmuen)
(R 31 45.6
RN 37 54.4
2Ua813WIH (Mg/wk)

Min = 11, Max = 35, Mean (SD) = 21.25 (3.77) mg/wk

@19191 3 azunwadsiidelymusnanafassiifoadasnuanylinadelunslsowesfidhinids luudazdu (N = 68)

Tassnngdasnuaagihe -12 AzLUULAY | S.D.
1. vwldsuniusazdnlatneanuuwinismasns lsaiiduagstaian 1.00 0.00
2. vwnnunsa i ennswisuiltdesnesls ldsnwliaesls danudamadslsuas 0.98 0.12

o a Ao o A

anmytdLAssnaayfoasls
3. vhunmuwse ldinermsey lsthenfinadeasnnsvisu 0.09 0.28
4. vwnmuneldhdthenlasuemihiudesidanirziaszimiamad juddaednals 0.54 0.50

114
5. vhwananndjifeaduusihvasgithefldinninite  wssuwimilumsinmldadng 0.21 0.41

1 = A ]

WAIaTansa i

' v A ' Ao ) & | a 9 LA '
6. vhwidnidanihofdaslfinivhiunniulinials 0.72 0.45
7. MBIUMITNFIMLUWINAY 9 WaNHkeNMITNENIa1881 TN TUYBILWNS LN 0.94 0.24

291 w3 ly

A = R 0% & | a ' = o A Ada ' A '
8. Bﬂwmmﬂuagmmaﬂﬂjmaﬁmsmaa‘mu LﬂuqﬂmqummwLuummaamumavl,w 0.91 0.28
9. MINMGIBENINTUFINANTENUGaNITELARTI avasrinunIa Ll 0.91 0.28
10. vhudanunaatnganunIin lsavasrinuwnsduazdasldurnswsulonsely 0.85 0.36
1. vhudanuamanivhlsafiduludatuesmenalensald 0.94 0.24
] ) = a i]/;// A I}
12. vusausadisinaeaad laninuansald 0.75 0.44
238N N8T2INUATINTA - 6 AZUUULIARY | S.D.
1. thﬁmﬂmi%'ﬂwwawhuluﬁm;ﬁ'uﬁmmijamﬂsfusﬁauvﬁavlﬂ 0.76 0.43

ad U 6 a ] a ' ' a = 1
2. nmlgumivhiwsesrihulianugienn liazaanlumaimasviald 0.75 0.44
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3. thmmm%’uﬂszmum’;ﬁﬂﬁmaﬂﬁaahagnﬁam?a"laj 0.59 0.49
4. 3zuz M bNIINEITeIYNRETEaz I wIwYN T Adaund 1.00 0.00
5. YiwAna1nITnaAsInIaa My Nl seradannms bt ﬁmﬁw‘lﬁmq@ﬂ'ﬁm %38 0.88 0.32

A Aaa o A A Aaa o A '
WasuslasmATMIsulszmuensailfounladismysneniednia b

6. vhudasldiumadsuiasumsinmagussaiimiala duadarinuatiels 0.43 0.49
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