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Executive summary

Valvular heart disease (VHD) remains a major public health concern and contributes to illness
and death from cardiovascular causes. Treatment often involves surgical procedures such as
mechanical valve replacement. Patients who undergo these operations are at higher risk of blood
clots and therefore require lifelong warfarin therapy. Managing warfarin demands strict daily
adherence and important lifestyle adjustments, since the drug interacts with many foods and
medications. The patients must undergo regular blood testing to monitor coagulation levels to
adjust dosages under medical supervision, and continuously adapt their daily routines to mitigate
the risk of bleeding and other adverse events. These challenges can significantly affect
medication adherence and overall patient experience.

Despite the clinical importance, no studies to date have investigated for the relationship between
medication adherence and patient experience among individuals on lifelong warfarin therapy in
Armenia. This quantitative study aims to address this gap by evaluating the association between
adherence to warfarin and patient experience among individuals aged 18 and older who
underwent mechanical valve replacement at the Nork Marash Medical Center between 2020 and
2024 and were prescribed lifelong warfarin therapy.

Identification of eligible participants will be through a comprehensive review of both paper-
based and electronic medical records. They will be contacted by phone, and trained interviewers
will obtain oral consent before conducting a 15-minute structured interview. The interview will
collect demographic and clinical data and administer two validated instruments: the Morisky
Medication Adherence Scale-8 (MMAS-8) and the Anti-Clot Treatment Scale (ACTS). The
required sample size for this study is 26 (preliminary data from the center suggest a projected
pool of 467 eligible participants.).

Data will be collected using the Alchemer platform and analyzed with SPSS software (version
26). The analysis will assess medication adherence using the total scores of the MMAS-8
ranging from O to 8. Descriptive statistics, which include mean, standard deviation, median, and
range, will be used to summarize adherence levels. Then, identification of potential confounding
factors associated with both the MMAS-8 (dependent variable) and the ACTS (independent
variable) scores will be done. Finally, the development of a multivariable linear regression model
to explore the association between patient experience and medication adherence after adjusting
for confounding will be done.

The study is expected to be completed within four months at a total cost of 2,148,200 AMD. The
findings will aid physicians and policymakers in refining current practices related to warfarin
therapy and developing targeted interventions, such as regular adherence and experience
assessments and healthcare provider training programs, to enhance the quality and inclusivity of
care.

Vi



1. Introduction
1.1 Valvular Heart Disease: Anatomy and Pathophysiology

In humans, regular blood circulation from the heart into the coronary, pulmonary, and systemic
circulation is assured by the function of the four heart valves.! There are two groups of valves:
atrioventricular and semilunar. First, the atrioventricular valves comprise the mitral valve (MV)
between the left atrium and ventricle, and the other is the tricuspid valve between the right
atrium and right ventricle. These valves allow ventricular filling as they open during diastole.
Second, the semilunar valves comprise the aortic valve (AV) between the aorta and left ventricle
and the pulmonary valve between the right ventricle and the rising pulmonary trunk. These
valves open during systole, where blood flows from the ventricles to the systemic and pulmonary

circulation.!

Structural abnormalities in any of the heart valves can lead to functional disturbances and the
development of valvular heart disease (VHDSs), with the most common types being valve
regurgitation or stenosis. Valvular regurgitation is diagnosed when there is a backflow of blood
from the closed valve to the preceding chamber. At the same time, stenosis is identified when the
valve is narrowed and restricts blood flow. These two phenomena arise either from rheumatic
VHD, when the valve is injured due to acute rheumatic fever following bacterial infection and
tissue inflammation in childhood, or non-rheumatic VHD, when the causes of valvular injury are
unrelated to rheumatic fever. These include conditions like congenital valvular malformations,

calcific disease of valves, and degenerative changes due to aging.!



1.2 Global Burden of VHD

VHD is a growing public health issue affecting around 74 million people globally in 2019.% It
contributes substantially to cardiovascular morbidity and mortality, with a notable impact in both

high-income and low- to middle-income countries.®

Rheumatic heart disease (RHD), a major contributor to VHD, disproportionately affects low- and
middle-income regions where access to preventive measures and early interventions is limited.
The World Health Organization (WHO) has identified RHD as a leading cause of morbidity in
children and young adults in these regions. The prevalence of RHD increased globally to 40.5
million cases in 2019, with a similar increase in mortality to around 340,000 in 2019 compared
with 306,000 in 2017 after a short plateau, reflecting challenges in achieving widespread control

of this preventable condition.>”’

Non-rheumatic valvular heart diseases are no exception to this global increase in prevalence.
Calcific aortic valve disease (CAVD) rates have been on an increase in the past three decades.
This is seen specially in high-income countries where it reached around 9 million cases in 2019.2
This trend is primarily attributed to aging populations and the increasing burden of degenerative
diseases. On the other hand, degenerative mitral valve diseases (DMVDs) have a prevalence of
24.2 million in 2019.° Aortic stenosis (AS) that is often linked to CAVD, is a leading cause of
valve-related mortality, accounting for approximately 61% of all VHD-related deaths. The global
incidence of AS has risen with improved diagnostic capabilities and longer life expectancies.
Moreover, mitral regurgitation (MR) that is another common form of VHD, affects around 24
million individuals worldwide with significant regional variations in prevalence and management

strategies.”®



1.3 Etiology, burden, and prognosis of VHDs
1.3.1 Aortic Stenosis

Aortic stenosis is specified by the narrowing of the AV, which decreases blood flow from the left
ventricle to the branching aorta. It is the most common VHD diagnosis in high-income countries,
with CAVD being its most common etiology worldwide (81.9%).1 It is followed by rheumatic
(11.2%) and congenital (5.6%) causes.'® In a meta-analysis by Osnabrugge et al., the prevalence
of all forms of AS among individuals aged 75 and older was 12.4%, and severe AS was 3.4%.%!
Although rarely, cardiac amyloidosis and radiation therapy in the mediastinum can also play a

role in the clinical development of AS.510.12.13

The prognosis of AS depends on various factors, including the severity of the stenosis, the
manifestation of symptoms, and other comorbidities. Factors that directly affect prognosis
following AS are the severity of the stenosis, presence of other comorbidities like diabetes and
hypertension, functional state of the left ventricle, age of the patient, and timeliness of the
intervention.54 However, progression and mortality highly depend on the severity of the disease.
This was shown in a study by Généreux et al., which analyzed data from 595,120 AS patients in
the US. They reported that mortality among patients with moderate, moderate-to-severe, or
severe AS was 33.5%, 45.7%, and 44.9%, respectively.'® Severe AS requiring aortic valve
replacement is often seen in adults aged 65-75, while mild to moderate forms are seen in younger
adults.'! However, these mortality rates can be significantly reduced with appropriate medical
management, including valve replacement procedures such as surgical aortic valve replacement

or trans-catheter aortic valve replacement (TAVR).6



1.3.2 Mitral Stenosis

Mitral stenosis (MS) is characterized by the narrowing of the MV, which affects blood flow from
the left atrium to the left ventricle. Generally, the prevalence of MS has been decreasing (33.4
million in 1990 vs 319 thousand in 2015)*?, but it remains high in high-income countries that
have high rates of RHD (around 79%).%° Etiological factors of MS include rheumatic fever,
which leads to thickening and narrowing of the MV. Congenital defects also predispose a person
to MS. Calcification, especially in older age individuals, might also lead to MV.1%Y The
prognosis and outcome of MS are affected by the severity and grade of the stenosis, progressive
symptoms like fatigue and palpitations, late complications ranging from atrial fibrillation,
pulmonary hypertension, and heart failure, as well as the comprehensiveness and timeliness of
the treatment.'8 In a prospective cohort study including 1,004 patients, Pasca et al. reported the 1-
and 5-year survival rates to be 78% and 47%, respectively, and a mortality risk significantly
increasing with age and comorbidities such as renal insufficiency, atrial fibrillation, tricuspid

regurgitation, AS, and elevated right atrial pressure.®
1.3.3 Aortic Regurgitation

Aortic regurgitation (AR), or insufficiency of the aorta, is characterized by the leaking of blood
backward through the AV into the heart's left ventricle. It ranks as the fourth VHD worldwide.?°
AR has been detected among 1.6% of 65 and older individuals in the UK and around 4.9% of
the participants in the Framingham study in the US.?%?? The etiology of AR is heterogeneous. It
includes congenital valve defects (such as bicuspid AV at birth), degenerative AR related to
aging, rheumatic fever, and infectious endocarditis.?® Enlargement and dilation of the aortic root
can also change the functionality of the AV and cause regurgitation.”-?:24 Progression of the

disease is highly related to the stage of regurgitation. Patients with mild, mild-to-moderate, and



moderately severe AR have a reasonable life expectancy and disease progression after
conservative management, with a 5-year and a 10-year survival of 50%-75%.%' Hence, surgical
intervention such as AV replacement in such patients is necessary.?!?* Similarly, among 1,156
patients with at least mild AR, Parker et al. reported a 74% mortality rate over 15 years with a

median survival rate of 6.9 years.?®
1.3.4 Mitral Regurgitation

Mitral regurgitation (MR) is characterized by a backwards blood flow from the left ventricle
back into the left atrium. MR is Europe's second most frequently encountered VHD, with a
prevalence of around 21.3%.%% Etiologies related to primary MR are mitral valve prolapse, in
which the leaflets of the valve bulge back into the left atrium during contraction, RHD, and MV
degeneration.?° Causes of secondary MR include ischemic heart disease affecting heart muscles,
dilated cardiomyopathy, and chronic hypertension.?” However, Martinez-Sellés et al. report that
the most frequently encountered etiological agents are prolapse (22%), ischemic disease (30%),
RHD (16%), and dilated cardiomyopathy (26%).2¢ Parker et al. reported an overall mortality of
71% over 15 years, and the median survival was 7.3 years among patients with at least mild

MR.%®
1.4 Management of VHD

According to the 2021 European Society of Cardiology and the European Association for
Cardio-Thoracic Surgery guidelines, the management of VHD is a patient-centered process that
requires an interchangeable relationship between heart valve centers, heart valve clinics, and a
network of medical departments that refer patients to the proper specialists.?° Its component are
the timely diagnosis of the disease and medical (e.g. surgical and transcatheter) interventions.

The choice of its management strategy is dependent on the severity of the disease, patient
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comorbidities, and available healthcare resources. Mild to moderate cases may be managed
conservatively with regular monitoring and medical treatment, while severe cases often require

surgical or transcatheter interventions.??

Surgical valve replacement continues to be the treatment gold standard for severe VHD,
particularly in cases of aortic and MV diseases. Mechanical prostheses are typically
recommended for younger patients due to their durability. on the other hand, bioprosthetic valves
are preferred for older patients to avoid long-term anticoagulation therapy. For patients unable to
undergo open-heart surgery, TAVR or mitral clip procedures provide minimally invasive

alternatives with favorable outcomes.2%-23

Postoperative care and long-term management are critical for optimizing outcomes. Some of
these strategies are treatment with anticoagulation for patients with mechanical valves with
regular follow-up and lifestyle modifications, monitor for complications such as prosthetic valve
dysfunction or thromboembolism. Development of imaging modalities and risk stratification
tools continue to improve the precision of VHD management, ensuring that treatment decisions

are patient-centered and meet individual patient needs.?%?3
1.4.1 Surgical management of VHD

According to the 2020 American College of Cardiology and American Heart Association
(ACC/AHA) guidelines for the management of valvular heart diseases, the decision to use a bio-
prosthetic or mechanical valve depends on the age of the patient and the presence of
contraindications to anticoagulation therapy. Some criteria for favoring a mechanical valve are
age <50 years, low risk of anticoagulation complications, and easy access to coagulation tests for
monitoring. Criteria that favor a bio-prosthesis are age >65 years, higher risk of anticoagulation

complications, and inability to regulate vitamin K antagonists (VKAS) due to limited access to
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medical care.? Bio-prosthetic valves show lower rates of valve-related complications and lower
risk for major bleeding and thromboembolic complications, but have a limited durability of 10-
15 years and can degenerate due to calcification or tissue breakdown, which does not make them
the most suitable for young patients. On the other hand, mechanical valves are more durable and
suitable for young patients. However, they have a high risk for thromboembolic complications,
and patients who have mechanical valves must undergo lifelong anticoagulation therapy using
warfarin.?>2%30 Chronic severe primary MR with left ventricular ejection fraction (EF) (the total
amount of blood pumped out of the heart with each heartbeat, normally EF>50%) of over 30%
is the most common indication for valvular surgery.?® However, AV and MV replacement show
differences in follow-up complications and mortality rates. A study by Goldstone et al.*° on those
receiving AV replacement (n=9,942) or MV replacement (n=15,503) reported no difference in
30-day mortality among those who received any AV replacement. However, long-term mortality
among those aged 45-54 was higher for those with a bio-prosthetic AV compared with those
with a mechanical one (30.6% vs. 26.4% at 15 years). No long-term difference was seen among
those aged 55-64. Biological valves also had a lower cumulative incidence of stroke and
bleeding but a higher hazard for reoperation, with a 30-day mortality of 7.1%. Among those
with MV replacement, 30-day mortality was higher among those with a bio-prosthetic valve aged
40 — 49 years compared to those with a mechanical valve (5.6% vs. 2.2%). Long-term mortality
rates at 15 years were also higher among those with bio-prosthetic valves aged 40 to 49 (44.1%
vs. 27.1%) and 50 to 69 (50.0% vs. 45.3%). Similarly, the cumulative incidence of reoperation
was higher among those with a bio-prosthesis. However, Chiang et al.?® reported a two-time
increase in the 15-year cumulative incidence of major bleeding events among those with a

mechanical AV compared with a biological one (13.0% vs. 6.6%, respectively) with a 13.2% 30-



day mortality rate related to the bleeding complication. These findings show the necessity of life-
long anticoagulation therapy with warfarin among individuals with mechanical valves,
irrespective of their age, in order to control the risk of thromboembolic complications associated

with these valves.?
1.4.2 Anticoagulant Therapy with warfarin for MVR

The 2020 ACC/AHA guidelines recommend that all patients with mechanical valves need to be
on anticoagulation therapy using oral VKA.Z Warfarin, a VKA, is a potent anticoagulation agent
and synthetic dicumarol. Warfarin is ten times stronger than the original compound it is derived
from and is still the most broadly used anticoagulant in the United States. It works by effectively
reducing the risk of valve thrombosis by inhibiting vitamin K-dependent clotting factors (I1, VI,
IX, and X) and leading to a decrease of 30-50% in their production.®! This coagulation is
measured using the prothrombin time (PT), which is test-sensitive for the decrease in coagulation
factors X, VI, and Il. This time is measured in seconds; the longer it is, the more significant the
decrease in coagulation factors and the more influential the warfarin therapy.?®?33! The PT is
mathematically transformed into the international normalized ratio (INR) to monitor
anticoagulant therapy with vitamin K antagonists like warfarin, ensuring that the test results are
standardized based on the instrument employed.?>?3 In clinical practice, the patient must
maintain a specific therapeutic range to balance the risk of clotting and bleeding as a result of
warfarin use. This is called target INR. A target INR is determined by the cardiologist following
mechanical valve replacement to minimize the risk of valve thrombosis and thromboembolic
complications.??® The individualized target is based on several clinical factors, including the
type of prosthetic valve, its anatomical location, and the overall thromboembolic risk of the

patient.?%%3 According to the 2020 ACC/AHA guidelines, the typical target INR range for most



mechanical valve patients is between 2.5 and 3.0, with an acceptable variation of +0.5.
Maintaining the INR within this range is important because values below the target increase the
risk of thrombosis. On the other hand, values that are above 4.0 are associated with a significant
higher risk of bleeding.?®> Moreover, persistent shifts from the target value can lead to serious
adverse outcomes (e.g. stroke, valve obstruction, hemorrhage).?%? Therefore, achieving and
maintaining the correct INR range through regular monitoring and patient adherence is a

cornerstone of safe and effective lifelong warfarin therapy.

Direct oral anticoagulants (DOACSs) and newer generations of VKAs, including rivaroxaban and
apixaban, are also available. They differ from warfarin in that they are less influenced by diet
and other medications.®> However, they are not approved for use in patients with mechanical
heart valves.??® The RE-ALIGN trial demonstrated that dabigatran, a DOAC, showed an
association with an increased risk of thromboembolic events and bleeding complications
compared to warfarin in patients with mechanical prosthetic valves. As a result, current

guidelines continue to recommend VKAs over DOACs for this population.®
1.4.2.1 Problems with warfarin adherence

According to the WHO, medication adherence is “the extent to which a person’s behavior, taking
medication, following a diet, and/or executing lifestyle changes corresponds with agreed
recommendations from a health care provider.”®* Several factors influence patient medication
adherence. These are broadly categorized into therapy-related, patient-related, condition-related,
socio-economic, and health system-related factors.3>-38 Therapy-related factors include the
complexity of the regimen, side effects, and required monitoring. Patient-related factors are
motivation and knowledge about the treatment, and psychological well-being. Condition-related

factors encompass disease severity and comorbidities, while socio-economic factors include



financial constraints and social support. Finally, health system-related factors that are provider-
patient communication and healthcare accessibility play a crucial role in adherence.
Understanding these factors better is a key step for developing strategies to improve adherence

and optimize treatment outcomes. 3940

Pandya et al.*° reported that therapy-related factors (regular INR monitoring, dietary restriction
of vitamin K, ingestion time of medication in relation to meals, drug-alcohol interaction,
restricted physical activities due to warfarin-related bleeding, etc.) had the most significant
influence on patients' adherence to warfarin. These factors require patients to regularly make
lifestyle changes that are both physically and psychologically challenging. For example, patients
struggle to maintain consistent dietary habits or may feel socially isolated.** Moreover, the fear
of bleeding complications, especially in patients who are physically active and have demanding
jobs, might lead to intentional dose skipping or discontinuation of therapy.***? Besides its
function in monitoring anticoagulation levels, INR is also a proxy measure for medication
adherence, as differences in INR values may reflect inconsistent warfarin intake. Moreover, the
need for continuous INR testing might itself act as a barrier to adherence, contributing to
decreased satisfaction with therapy. The frequency of INR testing, in particular, is negatively
perceived by the patients and is a barrier to warfarin use.*®** One multinational qualitative study,
including 60 regular patients of anticoagulant clinics in the UK, US, and Spain, reported that
95% of those who needed to be tested at least once per month were more reluctant to adhere to
treatment in comparison with those who needed to be tested less frequently.** Moreover, they
found that longer waiting times to get tested, busier jobs, and the absence of appointment

systems in some countries negatively affected their behavior toward warfarin adherence.*
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Studies show that warfarin adherence changes from one patient to another and depends on
warfarin-related and patient-related factors. Warfarin-related factors are knowledge of warfarin
and medication beliefs, while patient-related factors include self-efficacy and depression.*** In a
recent study involving 154 participants, Park et al.** showed in their investigation that the
medication adherence was positively correlated with knowledge on warfarin, self-efficacy, and
medication beliefs, while negatively correlated with depression. Moreover, they demonstrated
that consumption of warfarin for 3-5 years, experiencing warfarin-related adverse effects, as well
as knowledge of warfarin, had a direct positive influence on medication adherence while being
depressed and having information on target INR had a direct negative influence on medication
adherence. However, awareness about this target INR may contribute to an increase in anxiety as
the patients know about the narrow margin of error. This awareness leads to fear of deviating
from the target range and the potential complications of doing so. Hence, some patients self-
modify or skip doses without proper medical guidance, thereby negatively impacting

adherence.*!
1.4.2.2 Patient experience with anticoagulant use

Systematic reviews show that measuring patient experience with anticoagulant use is integral to
promoting patient-centered care and improving outcomes of treatment while enhancing the
overall quality and safety of anticoagulation therapy.*>*® By prioritizing patient experience and
addressing their needs and concerns, healthcare providers can support patients in managing their

conditions effectively and improving their quality of life.®

Measuring patient experience is of significant public health importance for several reasons.
Firstly, patient experience with anticoagulant therapy directly influences adherence to

medication regimens. Higher satisfaction levels are in most of the cases associated with better
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adherence, which, in turn, leads to better health outcomes. Several investigations showed a
positive correlation between patient experience with anticoagulant therapy and medication
adherence.*”~* Secondly, patient experience with treatment can impact their overall quality of
life. Negative experiences may lead to a decrease in treatment adherence and increase in anxiety
or stress related to medication management that reduced engagement in daily activities.>
Conversely, positive experience levels can improve emotional well-being and functional status.
A study by Keita et al. found that patients on DOACs reported higher treatment satisfaction and
better quality of life compared to those on warfarin.>! Thirdly, patient dissatisfaction with
anticoagulant therapy may increase healthcare utilization, including hospital readmissions,
emergency department visits, and additional outpatient appointments. Anderson et al. found that
patient-reported dissatisfaction with warfarin therapy was significantly associated with higher
utilization of healthcare resource and their costs, including hospitalizations and emergency
department visits.>? Finally, assessing experience when using anticoagulants provides valuable
insights into patients' experiences, preferences, and needs. Healthcare providers can use this
information to update treatment plans, educate patients about their medication options, and

enhance shared decision-making processes.*6:1:52
1.5 The situation in Armenia

It is still a great challenge to understand the burden of VHDs in Armenia since there is a lack of
studies concerning the epidemiology of VHDs in Armenia. However, CVDs are still the leading
cause of death, surpassing cancer and diabetes mellitus.>® According to the 2022 National
Institute of Health report, the most common chronic disease diagnosed by a physician was heart
disease (15.8% of all diagnoses).>* The prevalence of CVDs is increasing nationally, with

269,310 CVD cases reported in 2022 and 285,217 CVD cases in 2023. Annual CVD-related
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mortality, on the other hand, has been decreasing, with 278.7 deaths per 100,000 population in
2021 and 234.5 deaths per 100,000 population in 2023.%2 However, statistics on the prevalence or
mortality related to VHDs are limited. The most recent data related to Armenia, available
through the European Society of Cardiology in 2019, report that the incidence of CAVD was 3.2
per 100,000 population,® and the prevalence was 55.2 per 100,000 population,® while the
incidence of DMVD was 19.9 per 100,000 population,®” and the prevalence was 425.5 per

100,000 population.>®

Based on the previous data, we can estimate these values for the study period. In 2019, the
prevalence of all CVDs was 523,000,000 worldwide. The prevalence for RHD, CAVD, and
DMVD was 40,502,000 (7.74%),%° 589,637 (0.113%),2 and 24,229,000 (4.63%),>° respectively.
Hence, reflecting on Armenian data before, from the total of 285,217 CVD cases, we estimated
around 22,100 (7.74%) of RHD, 322 (0.113%) of CAVD, and 13,205 (4.63%) of DMVD cases

in Armenia.

The significant decrease in CVD-related mortality in Armenia is due to health reforms, such as
improved access to primary healthcare services, national screening and prevention programs for
cardiovascular diseases, stricter tobacco control policies, the Stent for Life program, and
increased public awareness campaigns promoting heart health, taken by Armenia within the

United Nations Sustainable Development Goals framework.

Despite these advancements, challenges persist in correctly collecting, accessing, using, and
interpreting data on specific types of CVDs, related mortality rates, and epidemiological data on
VHDs in Armenia. This can be attributed to the lack of systematically collecting data regarding
VHDs, the need for ongoing training of healthcare professionals, limited access to specialized

care in rural areas and the importance of public awareness about VHDs.

13



1.6 Study Rationale

Understanding patient experience of using warfarin among those with mechanical heart valves is
crucial from a public health perspective. Warfarin requires meticulous management due to its
narrow therapeutic window, posing challenges in achieving optimal dosing and requiring strict
adherence. Studies have shown that patient experience, including satisfaction with treatment,
impacts adherence, which in turn influences anticoagulation control and clinical outcomes.®’
Poor adherence has been linked to increased risks of thromboembolic and bleeding

complications, underscoring the need to identify factors that improve compliance.>>

The health system performance assessment of Armenia, published in 2022 by Andreasyan et
al.,>*isolated some important factors that can have an effect on adherence and patient experience
with warfarin. They reported that 36.4% of the population aged 15 years and older did not seek
medical care when needed. Most were 35-64 years old, had a vocational education, and were in
the lower socio-economic groups. They also reported that the reasons for not seeking medical
care when needed were financial unaffordability (48.4%), time insufficiency (35.4%), and
practicing self-care (33.1%). These factors, as discussed earlier, can impact patient medication
adherence. In terms of lifelong warfarin use following a mechanical valve replacement, patients
need to regularly test their INR values through blood analysis and contact their healthcare
provider to adapt the medication dosage according to the results, which can be both financially
challenging and time-consuming. The factors influencing medication adherence and patient
experience among this patient group have not been investigated in Armenia. Hence, the proposed
study can provide context-specific insights into modifiable barriers like difficulties in INR

monitoring, medication side effects and lifestyle restriction. This helps shape targeted
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interventions to optimize adherence and reduce complications associated with long-term

anticoagulation therapy.
1.7 Study Aims and Specific Objectives

This study aims to investigate medication adherence and patients’ experience with warfarin use
among those who underwent mechanical aortic and mitral valve replacement at the Nork Marash

Medical Center (NMMC) and were prescribed lifelong warfarin.

The specific objectives are:

1. To assess medication adherence among patients who underwent mechanical aortic and
mitral valve replacement at the NMMC and used warfarin between January 2020 and
December 2024.

2. To examine the association between medication adherence and patient experience
while adjusting for potential confounding factors such as age, sex, comorbidities,

duration of therapy, and others.
2. Methods
2.1 Study Design

A cross-sectional telephone survey will be conducted to answer the research questions. A
telephone survey is a feasible approach, offering several advantages, including a convenient and
accessible means of data collection, allowing for widespread participation regardless of
geographical location or mobility limitations. Additionally, telephone surveys offer a cost-

effective method, requiring minimal resources.5°
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2.2 Study Population and Setting

The study will include adults who underwent mechanical valve replacement surgery at the
NMMC in Yerevan, Armenia, between January 1, 2020, and December 31, 2024. The NMMC is
the leading institution specializing in cardiac surgery and interventional cardiology and offers
services such as open-heart surgery and minimally invasive procedures that address various
valvular conditions.5! The NMMC conducts aortic and mitral valve replacements. Following
surgical interventions, the center's outpatient clinic assumes the primary responsibility for
postoperative care, overseeing the majority of patient follow-up appointments. The eligible
participants must be prescribed warfarin as their long-term anticoagulant therapy and receive
follow-up care at the NMMC outpatient adult cardiology clinic. Eligible patients will be
identified by thoroughly reviewing the center's paper-based records and electronic patient
databases. Using both these databases may bring problems, such as a mismatch between the data
presented in the electronic database and paper-based records.®2% This mismatch can be due to
failure to update the patients' electronic data or finding missing information from the paper-based
documents.®® Another possible issue would be the presence of patient electronic files without the
ability to fully access their paper-based documents.®? These collectively lead to missing crucial
information on the participant’s medical history or important values for this study (e.g., results of
regular INR tests, dates of valve replacement, and prescriptions of anticoagulants). To ensure
comprehensive and accurate data collection, cross-referencing of data will be performed to
address mismatched information or missing data. In this setting, follow-up information and INR
values are initially reported to the physicians by the patient and recorded in paper-based histories
containing detailed information about the patient from the date of admission till discharge and

later transcribed into electronic records. Hence, in case of discrepancies, the original paper-based
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histories will be considered the more valid source for patient information. However, there might
still be inconsistent or unreported test results that affect the proper representation of the

population during the study period.
We will apply the following inclusion criteria:

. undergone mitral and/or aortic mechanical valve replacement at NMMC and discharged

alive between January 1, 2020, and December 31, 2024;
. prescribed warfarin as their lifelong anticoagulation therapy;

. having at least one documented INR within six months after valve replacement surgery at
the adult cardiology clinic and NMMC. INR values are an objective marker for clinical follow-

up and adherence that complements self-reported adherence.®*%° Having at least one documented
INR within six months after valve replacement allows the inclusion of participants with different

levels of adherence.
. able to speak and understand Armenian and live in Armenia for more than 5 years.

We will apply the following exclusion criteria:

. being less than 18 years old.
. having mechanical valve replacement for diseases other than AS, AR, MS, and MR.
. not having contact information for follow-up.

This study employs a simple random sampling strategy. The sampling frame consists of all
eligible patients who underwent mechanical aortic or mitral valve replacement surgery at the
NMMC between January 2020 and December 2024 and are on lifelong warfarin therapy. Then,

participants will be randomly selected from the list using a random number generator.
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Implementing this method ensures the acquisition of a representative sample across a range of
therapy durations. The patients will then be contacted by phone, asked for consent, and
administered the study survey. If a participant refuses to participate or cannot be reached after

three attempts, the next participant will be contacted.

Based on data from NMMC, 206 patients who underwent mechanical valve replacement therapy
with a lifelong warfarin prescription were recorded in 2021 and 2022, collectively, with 19
deceased, yielding 187 eligible patients during that period. Assuming a similar average of 103

new patients per year, the projected number of eligible participants is approximately 467.

Since this is a cross-sectional study with the primary aim to assess warfarin adherence (using
MMAS-8), we are using a sample size calculation formula for a cross-sectional study for

quantitative variables:®

Zl—a/Z X SD)Z
d

n =
Where:

Z1.4» = standard normal variate. For p<0.05, it is 1.96.

SD = standard deviation of the MMAS-8 scores. Studies found the SDs of MMAS-8 scores to be
1.1,571.39,%8 1.4,%° and 1.22.7° Hence, the SD for this study is set to the mean of these numbers,

which equals to 1.28.

d = precision level. Similar to previous studies,’* " for a confidence interval of Cl = 95%, will
consider a margin of error of 0.5. This is considered small, but clinically meaningful difference

when estimating adherence scores.’

Hence, the calculation would be as follows:
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1.96 x 1.28_, -
0.5 >~

n=(

Assuming a 10% non-response rate. The final sample size would be 29 participants.
2.3 Study variables and their measurement

The numeric outcome variable of the study is medication adherence, which will be measured by
the MMAS-8.7>"" The total score ranges from 0 to 8, with higher scores indicating better

adherence.

The primary numeric independent variable of the study, patient experience with anticoagulation
treatment, will be measured by the ACTS.”® The ACTS can yield scores that range between 15-

75, with higher scores indicating better experience.

Other independent variables of the study will be age, sex,*>"® employment status, highest level of
education,®®8! marital status, and average household spending.**#2 Date of birth will be collected,
and age will be calculated. Employment status (employed full-time, employed part-time,
unemployed, retired, prefer not to say) and marital status (married, divorced, widower, single,
prefer not to say) will be collected as nominal variables, while the highest level of education
(high school diploma, middle professional training, bachelor’s degree, higher education degree)
and average household spending will be treated as ordinal variables. Clinical characteristics will
be types of valve replacement (aortic or mitral),””® time since surgery and duration of warfarin
therapy,® comorbidities (hypertension, diabetes mellitus, chronic kidney disease, atrial

fibrillation),23®° and history of thromboembolic or bleeding events.8+8
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2.4 Instrument

The survey instrument will contain scales measuring the outcome and the main independent
variables, and separate questions to measure potential confounding variables. It consists of four
sections: demographic information on participants, clinical characteristics of participants,

MMAS-8, and ACTS.

Questions regarding demographic and clinical characteristics were developed based on reviewing
previous peer-reviewed studies involving patients with mechanical heart valves or those
undergoing lifelong warfarin therapy. These studies provided guidance on the most relevant
variables to include, such as age, sex, educational background, employment status, and

comorbidities, to ensure consistency with existing research and enhance the comparability of the

findings 76,77,79,80,85,86

English and Armenian variants of the study questionnaire are included as Appendices 1 and 2.
The adapted version of the validated MMAS-8%" is designed to measure medication adherence in
patients with chronic conditions. The Armenian version of the MMAS-8 is not validated and it
was developed for the purpose of this study. It assesses both intentional (e.g., stopping
medication when feeling better) and unintentional (e.g., forgetting to take medication) behaviors
related to non-adherence. The scale provides a comprehensive understanding of adherence
patterns and identifies specific barriers to adherence. Each question on the scale contributes to

the total score, ranging from 0 to 8. The outcome variable is the total adherence score.

The ACTS is a validated tool that has 15 items.”® Similarly, its Armenian version is not validated
and it was developed for the purpose of this study. It has two scales that investigate both the
negative (burdens, inconveniences, limitations) and positive (reassurance, confidence,

satisfaction). Each item of the instrument is rated on a 5-point Likert scale, and the responses are
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on a range from "Not at all" (1) to "Extremely” (5). The ACTS burdens scale includes 12 items
that evaluate the inconveniences, limitations, and challenges that patients may experience during
treatment with anticoagulants. These items are reverse-coded (scored from 5 to 1) to ensure that
higher scores reflect better experience. The ACTS benefits scale, on the other hand, includes 3
items that assess patient reassurance, confidence, and satisfaction with therapy. These are scored

normally from 1 to 5, with higher scores indicating a more favorable treatment experience.

Before the start of the fieldwork, the Armenian version of the instrument will be pretested. This
will be done through a pilot study involving 4-5 patients from the target population who meet the
eligibility criteria. The pretest will assess the questionnaire’s clarity, comprehensibility, cultural
appropriateness, and the timing of the interviews. Feedback on complex or unclear questions will
be collected from the participants. Based on the input, minor revisions will be made to improve

the accuracy and relevance of the Armenian version before the main data collection starts.

The survey administration will be conducted through a trained interviewer via telephone in
Armenian. To ensure data integrity, they will undergo special training in interview technigues,
ethical standards, and software. During each call, the responses will be recorded directly into the
Alchemer data entry software installed on a password-protected computer that is accessible only
by the primary researcher and the interviewers who underwent data protection and
confidentiality training. The Alchemer software is compliant with data protection regulations.
After data collection, the responses will exported by the investigator to the SPSS version 26
software for analysis. Along with its storage in a cloud on Alchemer data will be stored on a

physical hard drive and in a password-protected Dropbox folder online.
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2.5 Statistical Analysis

Each participant will be assigned a unique random ID. All collected data will undergo processing
and analysis using SPSS software (Version 26, Armonk, NY: IBM Corp). Descriptive statistics
for all the variables will be computed. Categorical variables, including sex, marital status,
employment status, educational level, average household spending, valve type, comorbidities,
and history of thromboembolic or bleeding events, will be reported as frequencies and
percentages. To assess the primary outcome, each participant’s responses to the MMAS-8 will be
summed to obtain an in total adherence score ranging from 0 to 8, with the higher scores being
indications for better adherence. Descriptive statistics (mean, median, standard deviation, and

range) will be used to summarize adherence in the study population.

Continuous variables, such as the ACTS scores, age, duration of warfarin therapy, and time since
surgery, will be finally reported as means (m) and standard deviations (SD), medians, and

interquartile ranges, depending on the normality of variable distribution.

A simple linear regression will be conducted in order to explore the crude relationship between
medication adherence and patient experience. The regression coefficient, the 95% confidence
interval (CI), and p-value will be reported to quantify the unadjusted effect of patient experience

on medication adherence.

Before developing the final regression model, we will first check for confounding factors. In our
case, age (continuous), sex (binary), employment status (categorical), highest level of education
(ordinal), marital status (categorical), average household spending (ordinal), type of valve
replacement (aortic or mitral), time since surgery (continuous), duration of the therapy and
comorbidities are the potential confounders. Categorical variables having more than two

categories will be dummy-coded.

22



To identify potential confounding variables, we will use a model-building approach based on
multivariable linear regression. This will be done through implementing the change in estimate
method.28 A variable will be considered a confounder if, upon its inclusion in the model, the
estimated effect (regression coefficient) of the main predictor of interest (e.g., patient
experience) on the outcome (e.g., medication adherence) changes by 10% or more.®° This change
suggests that the added variable has an influence on the relationship between the independent
and dependent variables and should be removed from the final model to adjust for confounding.
Variables identified as confounders will be included in the multivariable linear regression (MLR)

model.

Then, model diagnostics (linearity, homoscedasticity, multicollinearity, residual normality) will
be checked.*® Linearity will be assessed through scatterplots, homoscedasticity via visualizing
residual plots, normality through histograms, and multicollinearity using variance inflation
factors (VIF).*! Multicollinearity arises Multicollinearity arises when more than or equal to two
independent variables in a regression model are highly correlated and lead to errors in the
estimated coefficients. To address this, we will compute VIF values for the independent
variables that are included in the model. Similar studies that included patients on long-term
warfarin therapy and investigated associations of adherence with other factors influencing it have
used a VIF cutoff of 2.0 1°2 and 2.5%. Hence, for this study, variables with a VIF>2 will be

excluded from the model.

All the variables that are included in the final model will be reported alongside their adjusted
regression coefficients (), 95% CI, and the p-values. Statistical significance will be defined as a

p-value < 0.05.
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3. Ethical Considerations

The current version of the study protocol has been deemed compliant with Institutional Review
Board of the American University of Armenia (AUA IRB) requirements at this stage. However,
if funding is secured to implement the proposed project, a new application for IRB review and
approval with updated protocols will be required. Final approval will be obtained prior to the
initiation of any data collection. Participants will be fully informed about the purpose of the
study, the source of their personalized information, the voluntary nature of their participation,
and their right to withdraw at any time without penalty. The informed consent in English
(Appendix 3) and Armenian (Appendix 4) will be obtained in oral form, and kept in an oral
consent log. Confidentiality regarding participant information will be strictly maintained. A
separate Participant Contact Journal Form will be maintained to temporarily link names and
contact details with their assigned 1D codes for recruitment and eligibility screening purposes
only. This document will be securely stored in a password-protected folder accessible only to the
principal investigator. It will not contain survey responses or clinical data and will be
permanently deleted within one month after data collection is completed. All other identifiers
will be removed or coded to protect privacy. Data storage will be secure, accessible only to the

research team, and used solely for this study.

Administrative permission will also be obtained from the NMMC prior to recruitment and data
collection. Any modifications to the study protocol will be reported to and approved by the IRB

before implementation.
4. Timelines and Budgetary Considerations

The study is scheduled to be completed within four months after receiving approval from the

AUA IRB. A detailed timeline, including each phase of the project, from participant recruitment
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to data analysis and reporting, is presented in Appendix 5. The phone interviews will be
conducted by a single investigator, who will be trained to ensure data collection consistency and

minimize possible interviewer errors.

The total budget of the study is 2,148,200 AMD. This amount encompasses both direct and
indirect expenses, such as staffing, telecommunication fees, data management tools, and supplies
required for data analysis. Detailed budgetary considerations, including itemized costs and
resource allocation, are outlined in Appendix 6. Moreover, the project team will prepare and
review monthly progress reports to maintain accountability and address any delays or budget

adjustments as needed.
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Appendices

Appendix 1: Survey Instrument in English
SURVEY QUESTIONNAIRE

Section 1: Demographic data

This section of the questionnaire collects general demographic information about you, such as

your age, gender, education, and household details.
1. What is your birth date?
DD/MM/YYYY
2. What is your Sex?
1) Male
2) Female
3) Other

4) | prefer not to answer

3. What is your current employment status?
1) Employed (full-time)
2) Employed (part-time)
3) Unemployed
4) Retired

5) | prefer not to say
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4. What is your highest level of education?
1) School (less than 10 years)
2) School (10 years)
3) Professional technical education (10 — 13 years)
4) Institute/University

5) Postgraduate

Section 2: Clinical Characteristics

The following questions collect information about your medical history, including details about

your valve surgery, existing health conditions, and any past complications.
5. What type of valve replacement have you received?

1) Mechanical aortic valve replacement
2) Mechanical mitral valve replacement
3) Both
6. For how many months have you been receiving warfarin therapy?

months
7. How many months ago did you undergo your valve replacement surgery?

months
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8. Has a physician ever diagnosed you with hypertension?

1) Yes

2) No
9. Has a physician ever diagnosed you with diabetes mellitus?

1) Yes

2) No
10. Has a physician ever diagnosed you with chronic kidney disease?

1) Yes

2) No
11. Has a physician ever diagnosed you with atrial fibrillation?

1) Yes

2) No

12. Have you ever experienced thromboembolic events (such as stroke, deep vein thrombosis)?
1) Yes
2) No

13. Have you ever experienced a major bleeding event (such as gastrointestinal bleeding, severe

nosebleeds for more than 30 minutes, bleeding that required blood transfusion)?
1) Yes
2) No

14. Have you ever experienced a minor bleeding event (such as bruises or nosebleeds that
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resolve on their own, bleeding gums when brushing teeth)?
1) Yes
2) No
Section 3: Morisky Medication Adherence Scale (MMAS-8)
The following questions will help us understand how regularly you take your warfarin.

15. Do you sometimes forget to take your warfarin?
1) Yes

2) No

16. Over the past two weeks, were there any days when you did not take your warfarin?
1) Yes

2) No

17. Have you ever cut back or stopped taking your warfarin without telling your doctor because
you felt worse when you took it?
1) Yes

2) No

18. When you travel or leave home, do you sometimes forget to bring along your warfarin?
1) Yes

2) No
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19. Did you take your warfarin yesterday?
1) Yes

2) No

20. When you feel like your condition is under control, do you sometimes stop taking your
warfarin?
1) Yes

2) No

21. Do you ever feel hassled about sticking to your treatment plan with warfarin?
1) Yes

2) No

22. How often do you have difficulty remembering to take all your medication?
1) Never/rarely
2) Once in a while
3) Sometimes
4) Usually

5) All the time

Section 4: Anti-Clot Treatment Scale (ACTYS)
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The following questions will help us understand how your anti-clot treatment (warfarin) affects

your daily life and how you feel about it.

23. How much does the possibility of bleeding as a result of warfarin treatment limit you from
taking part in vigorous physical activities? (e.g. exercise, sports, dancing, etc.)

1) Not at all

2) Alittle

3) Somewhat

4) Very much

5) Extremely

24. How much does the possibility of bleeding as a result of anti-clot treatment limit you from
taking part in your usual activities? (e.g., work, shopping, housework etc.)

1) Notat all

2) Alittle

3) Somewhat

4) Very much

5) Extremely

25. How bothered are you by the possibility of bruising as a result of warfarin treatment?
1) Notatall
2) Alittle
3) Somewhat

4) Very much
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5) Extremely

26. How bothered are you by having to avoid other medicines (e.g. aspirin) as a result of
warfarin treatment?

1) Not at all

2) Alittle

3) Somewhat

4) Very much

5) Extremely

27. How much does warfarin treatment limit your diet? (e.g. food or drink, including alcohol)
1) Not at all
2) Alittle
3) Somewhat
4) Very much

5) Extremely

28. How much of a hassle (inconvenience) are the daily aspects of warfarin treatment? (e.g.
remembering to take your medicine at a certain time, taking the correct dose of your warfarin,
following a diet, limiting alcohol, etc.)

1) Notatall

2) Alittle

3) Somewhat
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4) Very much

5) Extremely

29. How much of a hassle (inconvenience) are the occasional aspects of warfarin treatment? (e.g.
the need for blood tests, going to or contacting the clinic/doctor, making arrangements for
treatment while travelling etc.)

1) Not at all

2) Alittle

3) Somewhat

4) Very much

5) Extremely

30. How difficult is it to follow your warfarin treatment?
1) Notat all
2) Alittle
3) Somewhat
4) Very much

5) Extremely

31. How time-consuming is your warfarin treatment?
1) Notatall
2) Alittle

3) Somewhat
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32.

33.

34.

4) Very much

5) Extremely

How much do you worry about your warfarin treatment?
1) Not at all

2) Alittle

3) Somewhat

4) Very much

5) Extremely

How frustrating is your warfarin treatment?
1) Not at all

2) Alittle

3) Somewhat

4) Very much

5) Extremely

How much of a burden is your warfarin treatment?
1) Notat all

2) Alittle

3) Somewhat

4) Very much

5) Extremely
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35. Overall, how much of a negative impact has your warfarin treatment had on your life?
1) Not at all
2) Alittle
3) Somewhat
4) Very much

5) Extremely

36. How confident are you that your warfarin treatment will protect your health? (e.g. prevent
blood clots, stroke, heart attack, DVT, embolism)

1) Not at all

2) Alittle

3) Somewhat

4) Very much

5) Extremely

37. How reassured do you feel because of your warfarin treatment?
1) Not at all
2) Alittle
3) Somewhat
4) Very much
5) Extremely

38. How satisfied are you with your warfarin treatment?
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1) Not at all

2) Alittle

3) Somewhat

4) Very much

5) Extremely

39. Overall, how much of a positive impact has your warfarin treatment had on your life?

1) Not at all

2) Alittle

3) Somewhat

4) Very much

5) Extremely
40. On average, how much does your household spend in a month?
1) Less than 50.000 AMD
2) 50.000 —100.000 AMD
3) 101.000 - 200.000 AMD
4) 201.000 - 300.000 AMD
5) 301.000 —400.000 AMD
6) More than 400.000 AMD
7) | prefer not to answer
41. What is your marital status?

1) Single
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2)
3)
4)

5)

Married
Widowed
Divorced

| prefer not to answer
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Appendix 2: Survey instrument in Armenian
Pwudhi 1" dnpnypnugpuljui myjujatp

Wju pudhbtp hwjupwgnnd k Qbip dwuht pinhwitmip wjugbipp” mwinhp, utin, Ypenipynih

b wyti:
1. 0°pbt Qtip dulinywbh wduwphyp:
DD/MM/YYYY

2. N’pb t Qtip ubinp:
1) Wpwyub
2) bquljub
3) Wy
4) Lwhupbnpnid Gy syyumnwuuw ity
3. blhyyt’u juupugptp Qtp dhpjuyh wphuumwbpuyhtt juipguiyhwyp:
1) Whiuwnnid & (WY npnyp)
2) Whuwuwmnid td (Yhu npnyp)
3) Qb wphumnnid
4) [(Fnpwljunnt td
5) Lwpupbunpnid Gl syyumuwupuwity
4. bk Qtp Ypenipyubl wikiumpundp wunhauwbp:
1) Ywypnguljui’ dhosle 10 mwph
2) “ypnguwlui’ 10 mwph
3) Uhght dwubwughnwut-ntjuthiuyub (10 — 13 muwph)

4) biunphunniwm/<wiwjuwpui
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5) <twmpnihwlub
Pwdht 2. Y hthjuwub ptnipwuqptp

<tinlyuwy hwpgtinp ytpwptipnid o Qtip pdojujuit yuwnmdnipjwbp, dtipunjw) upmh
thwjubtitinh yhpwhwwnni pjuip, wnju hhjuitinnipgnibttinhtt ik himpugnp

pupnnipynLhbtipht:

5. I'p mtuwhh thwljubh thinfuwunuunnid tp whgh:
1) Ubhuwbhyufud wnpnwy hwhuih hnjuwgunjuunnid
2) Ubhuwbhjwlub dhupay hulwih thnfuygun]uunnod
3) Jtpnipyuy bphniup

6. Lwihyu t dhunpw) hwubh hnjuyuumjuunnduphb:

wihu
7. Lwih” wthu wnwy £ hpuubwgyt] thwujubth thnpoyumyjuwumdwi
Yhpwhwwunnipyniin:
—— wihu
8. Nibb’p pd2yh Ynnihg whinnpnyywd wipyub pupéap 6opnid (hhytipmbaghu):
1) Wn

2) Ny

9. MOK’p pdr4h Ynnihg whinmnpnyyuwd ywipwipwyhlt nhwipbin:
1) Wn

2) Ny
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10. Mbbt’p pd2yh Ynnihg whinnpnywd ppndhly tphjuduyhtt hhjubinni pyn:
1) Wn

2) Ny

11. Mbbt’p pd24h Ynnihg whimnpnyyud dwhiwupntiph ynqugnid:
1) Wn

2) Ny

12. Gpplk nititigh) Bp ppndpnbdpnihy pupnnipinil (ophtiwy” htuniu, unpp Gpuajuyhb
pPpndpnq):
1) Un

2) Ny

13. Bpplhk nibitighy Bp nipe wipynibwhnunipynit (ophtwl” umwdnpuwnhpuwyht
wipnLbwhnunipynil, pehg wpnibwhnunieynid 30 pnythg wyty, Jud wyiyhuh
wipnLiwhnunipynil, np Wuwhwbet) £ wpyub thnputitipupnud):

1) Un

2) Ny

14. Gppluk niitigh) E'p plipl wipyniiwhnunipynih (ophtwl]” juuunniyitp, juptuwml pphg
wipnLbwhnunipyni i, [antinh wipynLbwhnuni pynih wmuwibbtpp dwppbne dudwbuy):
1) Gyn
2) Ny
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Lwdhi 3: Mannpuyph htmbnnujubtnipyjubt vwinnuly (MMAS-8)

<tinlyuwy hwpgtinp Joqutit hwuwtiwy, ph nppwitt jutintwnp tip pnniinid Qtip
Jupdwphbp:

15. Gpphdh dnnwtini™d tip pnniot] Jupdwphbp:
1) Wn
2) Ny
16. dJdtipeht tipynt ywpwpyu phipwugpny tink"] Gh optip, tpp Jupdwphtb stip pinnibt:
1) Wn
2) Ny
17. 6nb" L, np Qtq Juwn qgunt yuwmbwnny nunuptigitip Jud Ypéwnmbp Jupdwphtih
nnqub wnwbg pdhphhtt mtintljugabne:
1) Un
2) Ny
18. Swbwuyyuphnpnbjhu ud wmhg nnipu quhu tippt™dt dnnwitin ™ tip Yyipguty
Yupdwphbih:
1) Wn
2) 0y
19. Gpty pinniok™) tip wipnne tywbwlywsd Jupdwphbp:
1) Gyn

2) Ny

55



20. Gpptdh, tpp qgnud Gp np Qtip yhewp yipwhuynnnipjub mwy k, nunupbkghni™d tp
Jupdwiphth pnnibonwin:
1) Un
2) Ny
21. Gppluk qqugh’ tp , np Jupdwphtt ptnnibbtp ptin £ Qg hwdwip:
1) Wn
2) Ny
22. Nppw’t hwbwhi tip ndyupuwinid hholy ntinkpp dwdwbtwyht pinnibne Ywuhb:
1) Gpplip Jud hwqyuintiny
2) dudwiwl wn dudwiuly
3) Gpphdu
4) <wtwju

5) Uhpn

Pwdhi 4. <wjuiwupnpsny pnidiwb vwbpnuy (ACTS)
<twnlyw) hwupgtipp Yoqutit hwuuitiwy, ph htvwtiu £ Judwphdh pnidnidp wgnnid Qtip
uwibiph ypw b hbsytiu tip yipwptipynid npui:

23. Nppw’t £ wpnibwhnunipynibiiiphg Juwhip Qtq piubqupnid wymhy $hghjujute
gnponLitiniynill (Wwipgnidbtin, wuptip b wyn) dwjuwytinig:
1) Wdkblhb sh ppwbqupnid

2) [¢tplwlh
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3) (pn? suthny
4) Guwn
5) Owjpwhtin
24. Nppw’t £ wpnibiwhnunipniiiiphg Juhup Qtiq pubiqupnid Qtp winopjw gnpdtipnid
(wphowwnwtp, qgiincdtiip, mbwyhtt gnpotip):
1) Wudkblhb sh ppwbqupnid
2) [hpliwlyh
3) (pn? swthny
4) Guwn
5) Owypwhtin
25. Nppw’t E Qtq wihwbgunuginid yupdwphith yumbawnny juwumnil] winwgwiiune
Juwbgp:
1) Wdkblhb
2) (Fhplwuyh
3) 0pn? suhny
4) Guwn
5) Owjpuwhtin
26. Nppw’t £ Qtiq mhwbquumugtnid wyp ninnpuyphg funtuwthbne wthpudbyumnipynibp
(op. wuwhphty):
1) Wdkblhb
2) [¢hplwyh
3) (pn? suthny

4) Guun
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5) Owjpwhtin
27. Nppw’t EJupdpwphbip uvwhdwbwhuwnid Qtp ubiinujupgp (utincbn, hdhsp, wnhng):
1) Wdkblhb
2) [hpliwlyh
3) (pn? swthny
4) Guun
5) Owypwhtin
28. Nppuwtiny k yupdwphting opwljult pniddybnt mupptp Ynnitpp Qtiq hwdwp
ndjupnipynih jud whwupdwpnigyni wnwewgiinid (ophtul” hholy ntinp
uwhdwijuo dudht pnniitne dwuht, 6hyn ninusuthny pinnioty Jupdwnphip,
htiml ] hwnni ) ubinuljupgh, vwhdwbwthwll) winhnh oquwugnpdniip b wyj):
1) Wdkblhb
2) [hpliwlyh
3) 0pn? suhny
4) Guwn
5) Owjpuwhtin
29. Nppuitin’y kb Jupdwphting pnidiwd dudiwbwly wn dwdwbwy hwimhwnn Ynndtipp
Qtq hwdiwn ndjupnignid jud withwpdwpniynid wnwewghnid (ophtiwy” wpyub
pltnignibbitinh withpuwdbtunienit, Yihthyuw/pd24h wygtinieynid fud juwy
hwunmuwnti) tpuilg htim, pniddwb juquuytipynid Gwbwwuphnpntjhu b wyb):
1) Wdkblhb
2) [¢hplwyh

3) (pn? suthny
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4) Guwn
5) Owjpwhtin
30. Nppw’t ndJwp k httmlet] yupdwphbing pniddwin:
1) Wdkblhb
2) [hpliwlyh
3) (pn? suthny
4) Guwn
5) Owypwhtin
31. Nppw’t dwdwbwluwmwn £ Jupdwphtih pnidnidp:
1) Wdkblhb
2) [hpliwlh
3) (pn? swthny
4) Guwn
5) Owjpuwhtin
32. Nppw’t p whwbquuuwbnid yupdwphting pniddwt hwdwn:
1) Wdkblhb
2) (Fhplwuyh
3) 0pnp suhny
4) Guwn
5) Owjpwhtin
33. Nppw’t quypuging E Jupdwphiing pnidnidn:
1) Wdkblhb

2) [¢hplwyh
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3) (pn? suthny
4) Guwn
5) Owjpwhtin
34. Nppwin™ £ Qtp yuppwphtih pnidniip Qg hudwp phin jud dSwipnipynia
hwtnhuwbinid:
1) Wdkblhb
2) [hpliwlyh
3) (pn? swthny
4) Guwn
5) Owypwhtin
35. Lanhwbnip wndwdp, npputin®y L Jupdwphtth Qbtp pnidnudp puguuwjub
wqntignipynil nibtiinid Qtp ywbph Ypu:
1) Wdkblhb
2) (Fhplwuyh
3) 0pn? suhny
4) Guwn
5) Owjpuwhtin
36. Nppw’t yunwh tip, np Qtip yupdwphith pnidnidp juupymuuth Qtp wnnneninin
(ophly” Yywitifuh wpyut dwljupyniutiph wnwgwgnidp, jupywdp, upnh fupjwop,
funpp Gpujuyhtl ppndpngp, bdpnihwb b wy)b):
1) Wdkblhb
2) [¢hplwyh

3) (pn? suthny
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4) Guwn
5) Owjpwhtin
37. Nppwbin™y tip hwbquunugwd Jud Junwh qgnid Qtp Jupdwphting pniddwb ptinphhy:
1) Wdkblhb
2) [hpliwlyh
3) (pn? suthny
4) Guwn
5) Owypwhtin
38. Nppwlin™y tip gnh Qtip Jupdwphtih pnidnidhg:
1) Wdkblhb
2) [hpliwlh
3) (pn? swthny
4) Guwn
5) Owjpuwhtin
39. Linhwbnip wndwdp, nppwtn™y £ Jupdwphiing Qtip pnidnidt npujud wgntignignil
nLiitigh) Qbtip pwbiph Ypu:
1) Wdkblhb
2) (Fhplwyh
3) 0pnp suhny
4) Guun
5) Owjpwhtin
40. Uhghtinid, nppw’t £ dwpuunid atip prmwtihpp vkl wiujw plipugpniy:

1) 50.000-hg phs
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2) 50.000 - 100.000
3) 101.000 —200.000
4) 201.000 - 300.000
5) 301.000 — 400.000
6) 400.000-hg wytih

7) Gwhupbumpnid & suyyumwupowiity

41. N°pb E Qtp wdniubwubt upguyhtuyp:

1) Quuinrubliugwd
2) Wdniubwgud

3) Wph

4) Wdniubuwnidywd

5) Lwhuplunpnid Gy sypumuuhuwiity

62



Appendix 3: Consent form in English
American University of Armenia
Institutional Review Board #1
Oral informed consent form for participants

“Assessment of medication adherence and patient experience among patients with

mechanical valves who undergo long-term warfarin therapy
In Yerevan, Armenia: a research grant proposal”

Hello, my name is . I am a student at the Turpanjian College of Health Sciences at the
American University of Armenia, and as part of a master’s thesis project, I am conducting a
study to explore the relationship between anticoagulant usage satisfaction and experience among
patients with mechanical valves who are on long-term warfarin therapy in Yerevan, Armenia. |
am inviting you to participate in a phone survey for this project because you have had a
mechanical valve replacement surgery done during the previous four years between January
2020 and December 2024, and | would like to understand your views and experiences on the
satisfaction and experience of using warfarin as an anticoagulant. Your participation will only
involve this phone call, which will take approximately 15 minutes. | would like to first inform
you that your contact information were provided by the Nork Marash Medical Center after
acquiring the permission to solely contact you for the purpose of this study. Throughout the call,
I will ask you questions related to limitations on physical activity, changes in daily habits, and
general factors concerning your treatment with warfarin. All the information you provide will
stay confidential. Your name will not be associated with this call, and only the summary of the

answers to the questions will be presented in the final report. Your responses will be
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anonymously recorded in a password-protected computer and any identifiable information will
be deleted one month after the study. They will then be destroyed. Your participation in this
study is voluntary. You may refuse to answer any of the questions you do not feel comfortable
answering, and you are able to stop the phone call and withdraw at any time. There is no
financial compensation or other personal benefits from participating in the study, and there are
no known risks to you resulting from your participation in the study, other than feeling
uncomfortable with the topic of long-term warfarin therapy. Not joining the study or
withdrawing from the study at any time will not jeopardize the medical care already available at
the Nork Marash Medical Center. It is possible that the information obtained from you will
inform governmental decisions regarding designing structural and educational interventions in
the country. This will be a benefit not only for you but also for the country's general population.
If you have any questions regarding this study, you can call the Principal Investigator, Varduhi
Petrosyan, at (+374-60)61-25-92, e-mail: vpetrosi@aua.am. If you feel you have not been treated
fairly or think you have been hurt by joining the study, you should contact Ms. Varduhi
Hayrumyan, the Human Protections administrator of the Institutional Review Board of the

American University of Armenia (+374-60) 61-25-61.
Do you agree to participate?

1 Yes

"1 No

Thank you for participating!
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Appendix 4: Consent form in Armenian

<wywumwdh wikphlywd huiwpuwpub
Ghnwhtimwgnuujui Ephuwyh phy 1 hwbatwdnnny
Uwubjhgtiph pumbwynp hpugty hwdwéawyimpyub ale

«Hainnpuyph papniidwt himbnqujubtnipjut b hhjwinttph thnpah ghwhwmnuip
dlijuwthjuut hwjubbtipng yqughtbmbbph 2pgwiinud, npntip ipljupuduniytim
Juppwphb G vnwinud, Gpllwbtnd, <wjuwumwi. himwgnunuljut pgpuiwtnphh

wnwwplp»

Pupti Qtiq: P wim bt Bu <wguwunmwbth wdtiphljud hwdwjuwpuwith
(Fpthwbttwd wnnneuuyuwhwijui ghwnipynihiitinh $wlnymtinh niuwtinn Bl
dwughumpnuujub phgh ypewtuynid ntuntdwuhpnid &l opuy hwjudwjuipnhy
ntinnpuyph ogqumugnpdiwd pujuipupyuodnipyub b thnpéah thelt juwp” dthuwbhjujub
thwjubtitipng hhywbnbtiph pppwtinid, nypbip ipjupunb. yupdwiphting pnidnid G
wbgnid LU RYU-n1Y, Gplowl, <uyuwunmwi: Gu hpuhpnid Gy atig dwubwjgbne wju
htimwgnuni pjub Jppwtiujitipnid wigugynn htinwpunuuyhtt hwpgdwiim, pwitth np
twunpn ynpu muphitiph phpwgpniy, 2020 pyujuitth hniijuiphg dhisl 2024 pywjubh
ntijmtidptipn, nnip wigt) tp hwjuih dthuwihjujui ypnptiquynpiwt
Yyhpwhwunnipnih, b bu jguiijubugh hwuljubtwg atip undhpit ni thnpap yupdwpht
nputiu hwjudwljupnhy ogumugnpotine pugupupyuodnipyut yepupbpyuy: Qtip
dwubtwlgnipyniip Jatipunh dhuyt wyu hinwhuinuwquiigp, npp julth dnnuwynpuw tiu 15
pnyti: Luwhu gubuinid &l mtintugty, np Qtip Yntmuuuyhtt myyuytipp mpudwunpyty
Lt «Unpp Uwipup» pdrujuitt Yhtnpntih §nnihg” dhuytt wyu ntunidbauhpni pywii

tyunuling Qtq htim juy hwunmwunbnt pnyumynipinid unwbunig httmn: Qwbtgh nne
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nipwgpnid tu atiq hwipgtipn juud” juyywd hghjujud wljmhynipyub
uwhdwbuwthwynidtitiph, wmopjuw unynpnipnibttinh thnthnhunipyubt b Jupdwuphiiny atp
pnidiwl htim Juuywd pnhwbtinip gnpdntiitinh dwuht: QtGp mpuiwunpud wdpnne
wmbtintjuwnynipniip qunutth £ dwityne: Qtin wbtncop sh juuggh wyu qutigh htim, W
Ytpetwuub qtinygnid aipjuywgyh dhuyt hwpgtiph yuwwumwuhiwbdph wdthnthnidp:
Qtp uunuwupuwbdtipp wbwbtnih Yapuny Ygpuwigytitt qununbwpwnny yuyumuuwbwd
hudwupgsnid b guiljugwd tnybwljubwginn mtiniljuwmynieynia Yeueyh
niunidbwuhpnipyniihg Wkl wdhu wg: “dpwibtthg htinn dpubp Yebheytit: Qtip
dwubiygnipyniii wyu htmwgnunipyuin judwynp E: “knip Jupnn tip hpuwdwnpyty
yuwunwupuwbt) wyh hwpgtinhty, npng Wuunwuhiwbtyp atiq hwpdwn sk, b Jupnn tp
guiiljugwd ywhh nunwuptigit) htinwhinuwqubgp b hpuwdwpyt] dwubwygtinig:
<tmwgnunipjubip dwubwygtinig phttwbuwjul thnpthwwnnignid ud wy) wbabwui
ogninbitin sjub, b htimwgnuni pjutpn dwubwygnipjud httmbwbpny atiq hwiwp hwymbh
nhuljtip sjub, pugh tpupuwmlc yuppwpht pipuyhwh ptiduyh dwuht unutine htm
Juuywd wmthupdwpwytimnipjnithg: Miuniitwuhpnipyubp sdhwbwp ud
nLuntiiwmuhpniyniiihg nnipu qup guljugwd wywhh sh yuwbgh «Lnpp Uwipup»
pd2jujub Yhtnpninid wpntt huy Qtiq hwuwbbh pnidoqinieyniip: <twpuynp k, np
atiquithg unwgyuwd mtntijuwmynipyniap Jayuwunmh junwjuipnipyub npnyniddtphtt
Juuyws tipypnid junnigguwopwyht b Yppuljubt dhpwdwmnipyniadtph twhiwgddwb htin:
Uw ogniw Yihtih ny Whuyb atiq, wyp bwle Gpph pinhwbtnip ptwsnipyut hwdwp: Gua
niunidbwuhpnipjul htim Juywod hwuipgtin nudbbugnt nypnid jupnn tip qubiquihwpty
(Fnthwbttwl wnnneuuuwhwjui ghwnnipynibitinh puwlnimbtinh ypndtiunp b wyu

htimwgnnni pyul ntuyup Jwpnnihh Mnpnuywbhb (+374-60)61-25-92
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htinwunuwhwdwpny, ty . thnun' vpetrosi@aua.am: Gph Juponid tp, np atip Gjumdudp
wpnwpugh skt Jupyty jud Jupdnid Gp, np atiq yhpwynpty G0 thwbwgny
niunidbwuhpnipjuip, wyw wtwump £ nhitp <ujuunwbh wdtiphlpuwb hwdwjuwpwith
Ghnwhtimwgnunujuitt Ephjuyh hwbdattudnnnyh hwdwijupgnn Jwpnnihh <ugpnidjuttht

(+374-60) 61-25-61 htinwhunuwhwdwpny:
<wdwaw’jh tip dwubwlyghy:

U Wn

AT

Gunphwjunipynit dwubuygnipyub hwdwn:
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Appendix 5: Timeline

Activity

IRB approval from
AUA

Permission from
NMMC administration

Review of patient
charts and recruitment

Pre-test and updates

Month 1

Month 2

Month 3

Month 4

Survey data collection

Data entry and
cleaning

Data analysis

Final report
submission
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Appendix 6: Budgetary Considerations

Cost Number of Units Cost of each | Total in AMD
Unit in AMD

Staffing/Project oversight

Investigator 1 X 4 months 300,000 AMD | 1,200,000 AMD

Interviewer 1 x 2 months 100,000 AMD | 200,000 AMD

Statistician 1 x 2 months 300,000 AMD | 600,000 AMD

Direct expenses

Transportation 1 X 66 trips 1,500 AMD 99,000 AMD

Cellphone and card 1 30,000 AMD | 30,000 AMD

Cellphone card fees 15 minutes x 1 interview | 19,200 AMD | 19,200 AMD

Total in AMD 2,148,200

69




