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Abstract

Oral anticoagulants (OACs) are one of the mainstays of the treatment and prevention of
cardiovascular diseases. Yet, in contrast with other regions of the world, the Middle East region
has reported low levels of adherence to OACs. In this DPharm study, patient's adherence to
OACs was assessed in Eastern Saudi Arabia. As a first step, a systematic literature review was
conducted to investigate adherence to OACs in the Middle East. Then, a cross-sectional study
was conducted at the cardiac centre (PSCC) in Alhassa area, Eastern Saudi Arabia, using
surveys and the self-reported Hill-Bone scale to evaluate OACs adherence. Finally, interviews
were conducted to investigate Health Care Professionals' perceptions and experiences on OAC
prescriptions and adherence in Eastern Saudi Arabia. According to the systematic review,
adherence to OACs in this region varied between 5% and 54%. Besides, the majority of the
literature was on warfarin, a commonly prescribed OAC in this region. Three hundred and
twelve participants were recruited in the study. Based on the statistical analysis result, 29.8%
of the participating patients adhere to their OACs medications. Moreover, warfarin (34%) was
adhered to more frequently than Direct Oral Anti Coagulants (DOACs) (22%). A binary
logistic regression analysis found adherence to OACs to be significantly influenced by age,
gender, medication duration, OACs knowledge, and missed doses. Fifteen HCPs were
interviewed in the study. Based on interviews with HCPs, it became clear that effective
communication strategies could improve communication between practitioners at different
levels of care, and between HCPs and OAC users. Training pharmacists to offer pharmaceutical
services to individuals on OACs, such as conducting medication use reviews and assessing new

medications, will have a beneficial effect on enhancing medication adherence.
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Structure of this thesis

The findings from this DPharm thesis are presented over a series of chapters, describing the

research activities.

Chapter One serves as background information on adherence to medications with focus on
medical conditions for which OACs are prescribed, importance of adherence to OACs,
methods used to measure adherence to OACs. This chapter then describes primary prevention
of AF and VTE using OAC:s. It also provides overall aims, objectives and the structure of this

thesis.

Chapter Two describes the theoretical and methodological approaches used in the thesis. This
chapter also gives the justification of research design and implemented research methods in
this thesis. Finally, this chapter discusses the techniques used to increase reliability and

validity, as well as the ethical considerations in this research.

Chapter Three presents a systematic review of adherence to OACs in the Middle East and

effects of the patients’ related factors on adherence to these medications.

Chapter Four presents a cross-sectional study in Eastern Saudi Arabia evaluating adherence
to OACs and assessing the patients’ perspective on taking OACs and their views on adherence

to OACs.

Chapter Five presents the second study which used a qualitative approach and interviews with
HCPs in Eastern Saudi Arabia to explore adherence to OACs from practitioners’ point of view,
explore the pharmacists’ role in supporting patients particularly OACs’ users, and the role of

facilitators and barriers faced by healthcare practitioners when providing care for OACs’ users.

Chapter Six concludes the thesis by discussing overall findings of the research. This chapter
integrates the key findings from all studies and highlights implications for practice and policy

in relation to improving patients’ adherence to OACs in Eastern Saudi Arabia. The chapter also
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reports overall key strengths and limitations of this work as well as suggests areas for further

research.
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CHAPTER ONE: INTRODUCTION



1. 1. Background

The Global Burden of Disease Study 2021 (GBD, 2021) revealed that ischaemic heart disease
(IHD) and stroke collectively caused one in four deaths worldwide. IHD impacts people of all
backgrounds around the globe, irrespective of the healthcare quality in their respective
countries. (Bull et al., 2020). However, individuals who live in developing countries are at
higher risk of these conditions compared to the population of the developed countries. This is
due to the lack of appropriate health services, which are necessary to reduce the impact of IHD
and stroke conditions on patients’ quality of life as it undermines their ability to be productive
and limits their capabilities to support themselves and their families (Mathers et al., 2005). The
Middle East area is considered as part of the developing world, which includes countries with
high levels of illiteracy, elevated prevalence of communicable and non-communicable
diseases, mixed socio-economic levels, and variable demographic backgrounds (GBD, 2021).
Recently, some parts of this region suffered a deterioration in the provision of health services
following civil wars in countries such as Iraq, Syria, and Yemen. Yet the Middle East area also
includes countries which are classified as some of the richest countries due to the high-income
revenues generated from the exportation of oil, metals, and gas (World Bank, 2014), placing
these countries in the forefront in the challenge of improving the quality of the health services
in the region. Some countries are implementing ambitious plans to enhance the excellence of
the offered medical care. For example, Kingdom of Saudi Arabia is the biggest world reservoir
of oil which represents the main source of income in the country (World Bank, 2014). In this
country, IHD and stroke are responsible for 40.2% of the total deaths according to the GBD
2019. Such rate of death can be reduced as conditions such as IHD, and stroke are preventable

if appropriate treatment approaches are implemented (GBD, 2019, Shankari et al., 2020).



1.2. Atrial fibrillation

Atrial fibrillation (AF) is a long-standing disorder that can seriously affect a patient’s quality
of life and costs healthcare systems annually (Markides and Schilling, 2003). In 2020 the cost
of hospitalisation related to AF in the UK was estimated between 2269 and 4030 million pound
(Burdett and Lip, 2022). The condition is a risk factor for developing stroke and other embolic
phenomena, leading to life threatening and significant disability (Olesen et al., 2011; Lip et al.,
2017). The aetiology of AF is frequently unclear, although it is believed to arise from difficulties with
the electrical signals that manage the heart's rhythm. Ordinarily, the heart's electrical impulses
commence in the sinoatrial (SA) node, a small bundle of cells situated in the right atrium. From there,
the impulses course through a sequence of specialised cells designated as the atrioventricular (AV)
node, subsequently progressing into the ventricles - the lower chambers of the heart - inducing them to
contract and propel blood through the body (Lip et al., 2017). In the case of AF, the electrical impulses
in the atria become disordered, causing the atria to quiver instead of contracting in a synchronised
fashion. This can give rise to an erratic and frequently accelerated heartbeat, resulting in symptoms like

palpitations, shortness of breath, tiredness, wooziness, and chest discomfort (Amin et al., 2016).

AF is usually associated with advanced age, elevated blood pressure, underlying cardiac and
respiratory diseases, and congenital heart disease. The disease is classified, based on the
duration of irregular heartbeats, as paroxysmal (< 7 days), persistent (> 7days), long standing

persistent (> 12 month), and permanent AF (Peters and Woodward, 2019).

The main objective for treatment of AF is to restore haemodynamic stability to reduce the risk
of clotting, and subsequently the risk of stroke (Chao et al., 2018; McManus et al., 2012).
Cardioversion (restoring the normal rhythm) is the first option for treatment of AF. If this
strategy is unsuccessful, then use of pharmacological agents is appropriate. OACs are the
mainstay for reducing the risk of thrombosis because of AF (Amin et al., 2016). Moreover,

beta blockers or calcium channel blockers can be used to control the heart rate when there is



evidence of rapid ventricular response (Gelder, et al., 2015). In addition, digoxin can be used
as a second line, although this is less common due to its known adverse effects (Kotecha et al.,
2020). Amiodarone is another available therapy for AF patients for rhythm control (Siddoway

etal., 2003).

Risk of stroke should be stratified for AF patients using the CHADs-2-Vasc score before
starting OAC:s. In this formula: heart failure scores 1 point, hypertension scores 1 point, age
more than 75 scores 2 points, diabetes mellitus scores 1 point, history of stroke scores 1 point,

transient ischemic attack scores 2 points, peripheral vascular disease scores 1 point, age 65-74

scores 1 point, and female sex scores 1 point. The CHADS2-Vasc score is widely used by

clinicians to guide anticoagulant therapy decisions for patients with AF. Generally, patients
with a score of 2 or higher are at moderate to high risk of stroke and should receive
anticoagulant therapy, while those with a score of 0 or 1 are at low risk and may not require
anticoagulant therapy. The score has been validated in numerous studies and is recommended
by international guidelines for the management of AF (Lane et al., 2012; McManus et al.,
2012). Recently, the ORBIT Score has been developed. It is being used to evaluates the
likelihood of significant bleeding in individuals who are taking anticoagulants for AF. ORBIT
score has superseded the HAS-BLED calculator in determining the risk because research has
demonstrated that it has a superior accuracy in forecasting the absolute bleeding risk compared
to other bleeding risk tools. ORBIT score applies equally to male and female patients without
any preference for a specific gender in the scoring system. The components of the score consist
of sex (1 point), haemoglobin levels below 12g/dl (2 points), age over 74 years (1 point), history
of bleeding (2 points), Glomerular Filtration Rate (GFR) less than 60 mL/min/1.73 m2 (1
point), and treatment with antiplatelet agents (1 point). Patients who score 2 points or less are
deemed to be low risk, those who score 3 points are considered moderate risk, while those who

score 4 points or higher are classified as high risk for bleeding (O’Brien et al., 2015).



1.3. Guidelines for using OACs in AF patients

Guidelines for treatment of AF provide general recommendations for the management of the
condition on evidence-based principles. Several guidelines are available for management of
patients who suffer AF such as NICE guidelines (NG 196) for AF: diagnosis and management,
the European Society of Cardiology (ESC) Guidelines for the diagnosis and management of
AF, and the American Heart Association, American College of Cardiology (AHA/ACC)

guideline for the management of patients with AF.

The NICE guidelines suggest that individuals diagnosed with AF who are at high risk of stroke
should be offered anticoagulation using OACs, with DOACs being the preferred first option
and vitamin K antagonists (VKA) as a secondary option. However, the guidelines also consider
the risk of bleeding when making this recommendation. The NICE guidance also advise use of
the CHA2DS2-VASc score, which is more comprehensive as it considers a wider range of risk
factors, including gender and vascular disease, compared to the simpler CHADS2-Vasc scoring
system to assess the risk of stroke. NICE guidelines also recommend use of ORBIT bleeding
risk score for predicting the probability of bleeding for AF patients. If the treatment with OACs
is not successful or it was not tolerated by patients, the NICE guidance suggests use of radio
frequency point by point ablation. Figure 1 summarises the NICE NG196 guidance for
management of patients with AF. In addition, the 2020 ESC guidelines for the diagnosis and
management of atrial fibrillation provide recommendations on diagnosis and management of
AF (Hindricks et al., 2021). In addition to this guidance, the ESC published quality indicators
to improve quality of care for AF patients. For diagnosis of AF, the ESC guidelines emphasise
use of 12-lead ECG tracing or rhythm strip showing a typical AF pattern for more than 30

seconds.

Regarding the treatment of AF, the ESC guidelines established the AF Better Care (ABC)
pathway, which can be interpreted as follows: A: Avoid stroke with use of anticoagulants. B:
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Better symptom management through patient-centred and symptom-directed decisions on rate
or rhythm control. C: Comorbidity and cardiovascular risk factors management, including
lifestyle improvements. Figure 2 summarises the 2020 ESC guidelines for the diagnosis and

management of atrial fibrillation (Hindricks et al., 2021).

ACC guidelines for management of AF recommend use of OACs therapy for AF patients to
minimise the risk of stroke. To calculate the risk of stroke among AF patients, the guidelines
recommend use CHA2DS2-VASc score calculator. Scores of >2 in men or >3 in women
warrant prescribing OACs for the AF patients. The guidance advises that patients at low risk
should not prescribed OACs. In high-risk patients for thrombo-embolic events, the 2019 ACC
guidelines recommend long-term anticoagulation therapy after cardioversion based on the
CHA2DS2-VASc score. OACs therapy can be excluded in patients with low risk of
thromboembolism and a definite AF duration <48 h. Figure 1.3 summarises the ACC/AHA

guidelines for management of AF.



® Performn manual pulse palpation if atrial fibrillation (AF) is suspected

® Perform a 12-lead ECG in people with an irregular pulse, with or without symptoms, to diagnose AF

® |f paroxysmal AF is suspected and not detected on ECG, use a 24-hour ambulatory ECG monitor
if episodes <24 hours apart or an ambulatory ECG monitor, event recorder, or other ECG
technology for an appropriate period if episodes >24 hours apart

“

® Assess stroke risk using the person’s CHA,DS,-VASc score

® Assess bleeding risk using the person’s ORBIT score. The ORBIT bleeding risk tool has a higher
accuracy in predicting absolute bleeding risk than other tools

® Discuss the results and offer monitoring and support to modify risk factors for bleeding

® Perform transthoracic echocardiography (TTE) if baseline echocardiogram is important for
long-term management, cardioversion is being considered, underlying heart disease is
suspected, or if refinement of clinical risk stratification for antithrombotic therapy is needed

® Do not routinely perform TTE solely for further stroke risk stratification if anticoagulation has
already been agreed

® Perform transoesophageal echocardiography (TOE) if TTE shows an abnormality needing
further assessment, or if TTE is technically unsuitable and cardiac abnormalities need to be
excluded, or if TOE-guided cardioversion is being considered

Stroke prevention

uonjewLIOMUl pue 3183 Jo a8eyoed pasijeuosiagd

i !

CHA,DS,-VASc =2 CHA,DS,-VASc = 1 in men CHA,DS -VASc =1 in women
offer oral anticoagulant consider oral anticoagulant or CHA,DS,-VASc =0 in men
L J do not offer an anticoagulant

!

Review at age 65 or if the
person develops diabetes or
cardiovascular comorbidities

Discuss risks and benefits of anticoagulation, including that for most people the benefit of

anticoagulation outweighs the bleeding risk

Direct-acting anticoagulants (DOACs)

* Offer a DOAC as first-choice anticoagulant

® Discuss choice of DOAC, taking into account clinical features, contraindications, and the person’s
preference. Follow guidance in the BNFand the MHRA advice on direct-acting oral anticoagulants

® For people already stable on a vitamin K antagonist, discuss switching at their next routine
appointment, taking into account time in therapeutic range (TTR)

Vitamin K antagonists

® Use a vitamin K antagonist if DOACs are contraindicated or not tolerated

® Calulate the person’s TTR at each visit. Reassess anticoagulation if poorly controlled
(2 INR values >5 or 1 INR value >8 or 2 INR values <1.5 in past 6 months or TTR <65%)

® Take into account and address factors that may contribute to poor control

® Discuss the risks and benefits of alternative stroke prevention strategies with the person

Left atrial appendage occlusion

® |If anticoagulation is contraindicated or not tolerated consider left atrial appendage occlusion

!

® Review anticoagulation at least annually for people taking an anticoagulant and follow the
MHRA advice on direct-acting oral anticoagulants
® Review people who are not taking an anticoagulant because of bleeding risk at least annually
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Figure 1.1. Summary of NICE (NG196) for management of AF (Perry et al., 2021).
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AF screening

« Opportunistic AF screening
by taking the pulse of patients
aged 265 years

« New screening devices:
smartphones, wristbands,
watches

« CIEDs interrogation for AHRE

[

Clinical AF lasting >30 s

« Conventional 12-lead ECG tracing
« Single-lead ECG tracing

A: Avoid stroke

« Optimal stroke prevention

« Identify low-risk patients

« Dynamic assessment of the risk of
stroke and bleeding

« Good quality anticoagulation
(NOAC or VKA)

Treat: ABC pathway

Confirm

[

4S-AF Scheme

« Stroke risk

« Symptom severity

« Severity of AF burden
« Substrate severity

[

B: Better symptom control

« Decision based on patient's symptoms
and preferences

« Rate control strategy

« Rhythm control strategy

Treat: ABC pathway

Characterise

[

C: Comorbidities and risk factors

« Hypertension, heart failure, diabetes,
chronic kidney disease, sleep apnoea

« Lifestyle changes: exercises, smoking
cessation, reduction of obesity and
alcohol intake

Treat: ABC pathway

Figure 1.2. ESC guidelines for the diagnosis and management of atrial fibrillation (Hindricks et al., 2021)




PERMANENT
AF

'

Anticoagulation
and rate control* as
needed

RECURRENT
PERSISTENT
AF
Minimal or Disabling
no symptoms symptoms in AF
l Anticoagulation
Anticoagulation and rate control
and rate control* as
needed ‘
Antiarrhythmic
drug therapy *
Electrical
cardioversion as
needed

Continue
anticoagulation as
needed and therapy to
maintain sinus thythm*

Figure 1.3. ACC/AHA guidelines for management of AF (January et al., 2019)




In 2014, the Saudi Centre for Evidence Based Health Care and McMaster University Clinical

Practice Guidelines issued “clinical practice guideline on antithrombotic treatment of patients

with non-valvular Atrial Fibrillation”. This guidance represents the cornerstone for medical

practice to manage AF in Saudi Arabia. The guidance recommends that anticoagulation should

not be offered to patients who are at low risk of stroke. For patients with non-valvular atrial

fibrillation at intermediate risk of stroke (e.g., CHADS2 score = 1), the guideline recommends

oral anticoagulation rather than no antithrombotic therapy or aspirin. The guidance also advises

that DOACs should be prescribed as first line therapy and VKA are the alternative in case of

DOACsSs are contra indicated or not tolerated. The Saudi guidelines contains evidence that is

shared by other guidelines such as NICE, ESC, and ACC. Table 1.1.

and AHA guidelines for treatment of AF.

Table.1.1. Comparison of the NICE, ESC, and AHA guidelines

Nice Guidelines 196 for

FEuropean Guidelines

compare the NICE, ESC,

for treatment of AF.

American Guidelines

AF for AF for AF

Year 2021 2020 2019

Definition of AF is a supraventricular ~ AF is a supraventricular ~ AF is a supraventricular

AF arrhythmia characterized arrhythmia characterized arrhythmia characterized
by uncoordinated atrial by uncoordinated atrial by uncoordinated atrial
activation with activation with activation with
consequent deterioration  consequent deterioration  consequent deterioration
of atrial mechanical of atrial mechanical of atrial mechanical
function. function. function.

Classification Classification based on Classification based on Classification based on

of AF symptom severity and symptom severity and symptom severity and

Screening for
AF

Assessment of
stroke risk

Assessment of
bleeding risk

Antithrombotic
therapy

duration, comorbidities,
and risk of
thromboembolism
(CHA2DS2-VASc
SCOIE).

Opportunistic screening

CHA2DS2-VASc
score/ORBIT Score

HAS-BLED
score/ORBIT score

Anticoagulation therapy
with DOACSs or warfarin

duration, comorbidities,
and risk of

thromboembolism
(CHA2DS2-VASc
SCOIe).

Opportunistic screening
CHA2DS2-VASc score

HAS-BLED
score/ORBIT score

Anticoagulation therapy
with DOACSs or warfarin

10

duration, comorbidities,
and risk of
thromboembolism
(CHA2DS2-VASc
SCOre).

Not recommended for
routine screening

CHA2DS2-VASc score

Bleeding risk should be
assessed

Anticoagulation therapy
with DOACSs or warfarin



Cardioversion

Rate control
strategy

Rhythm control
strategy

Follow-up

is recommended for
patients with a
CHA2DS2-VASc score
of 2 or greater.

Electrical or
pharmacological
cardioversion 1s
recommended in patients
with recent onset of AF

Beta-blockers, calcium
channel blockers, or
digoxin are
recommended for rate
control.

Rhythm control with
antiarrhythmic drugs or
catheter ablation is
recommended for
selected patients.

Regular follow-up is
recommended to assess
symptom control,
adverse effects of
treatment, and stroke
risk.

1.4. Venous Thromboembolism

is recommended for
patients with a
CHA2DS2-VASc score
of 2 or greater.

Electrical or
pharmacological
cardioversion 1s
recommended in patients
with recent onset of AF

Beta-blockers, calcium
channel blockers, or
digoxin are
recommended for rate
control.

Rhythm control with
antiarrhythmic drugs or
catheter ablation is
recommended for
selected patients.

Regular follow-up is
recommended to assess
symptom control,
adverse effects of
treatment, and stroke
risk.

is recommended for
patients with a
CHA2DS2-VASc score
of 2 or greater.

Electrical or
pharmacological
cardioversion is
recommended in patients
with recent onset of AF

Beta-blockers, calcium
channel blockers, or
digoxin are
recommended for rate
control.

Rhythm control with
antiarthythmic drugs or
catheter ablation is
recommended for
selected patients.

Regular follow-up is
recommended to assess
symptom control,
adverse effects of
treatment, and stroke
risk.

The term venous thromboembolism (VTE) is used to describe blood clots that can travel

through the blood stream to reach other blood vessels, usually veins, to cause blockage

(Schmaier et al., 2018). It can be divided in two conditions namely deep vein thrombosis (DVT)

and pulmonary embolism (PE) (Zhang et al., 2018). Worldwide, VTE is the third most common

cause of death from cardiovascular disease after heart attacks and stroke (Seifi et al., 2018).

Thrombosis UK reports that blood clots are a factor in one in four deaths, and that the majority

of VTE cases (55-60%) occur either during or after hospitalisation. The organisation also notes

that VTE i1s the primary cause of preventable deaths in hospital settings (Wendleboe and

Raskob, 2016).
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1.4.1. Deep vein thrombosis

A deep vein thrombosis (DVT) is a blood clot, which may occur within the deep veins, it
usually happens, but not is restricted to, the proximal and distal veins of the legs (Naringrekar
et al., 2019). DVT can also be detected in the veins of the arms as well as the mesenteric and
cerebral veins. According to Nuffield trust report (2019) on rates of VTE risk assessment and
deaths from VTE-related events after discharge from hospitals, in the UK the incidence of DVT
in 2019 was 215 per 100,000 hospital discharges (Appleby et al., 2020). In other parts of
Europe for example in Germany, the Nuffield trust report (2019) documented that the above
rate was much higher, reaching 329 per 100,000 hospital discharges in 2019. Portugal reported
the lowest DVT rate with only 16 cases per 100,000 hospital discharges in 2020.Published data
from Western Saudi Arabia reported that hospital acquired DVT occurred in 10-40% surgical

and medical patients (Essam et al., 2011).

DVT usually affects people who are more than 40 years old. The condition is not a sex specific
and can happens in both males and females. DVT is more common in patients who suffer from
malignant conditions, congestive heart failure, obstructive airway disease, and patients
undergoing surgery (Zhang et al., 2018). The aim of treatment of DVT is to prevent further
complications such as pulmonary embolism, reduce risk of morbidity, and prevent or minimise
the risk of developing post thrombotic syndrome (Parker and Thachil, 2018). The 2020 NICE
guidelines recommend use of anticoagulants as first line treatment in provoked and unprovoked
DVT (NICE, 2020). Low molecular weight heparin, fondaparinux, and warfarin are among the
medications that are used for treatment of DVT. The duration of treatment for DVT condition
is usually between 3 and 6 months, however, this time is extended to up to 12 months when the
patients are prone to recurrent episodes (Hirsh, 2001). Direct Oral Anti Coagulants (DOACs)

are approved for prophylaxis of DVT (Kruger et al., 2019).

12



1.4.2. Pulmonary embolism

Pulmonary embolism (PE) describes disruption of blood flow in the pulmonary artery and
arterioles as a result of a migrating thrombus. Arriving from other organs through the blood
flow, the thrombus enters the pulmonary circulation and causes blockage (Goldhaber et al.,
1997). PE and DVT are similar in origins, with PE in most cases is originated from DVTs in
the lower extremities. Therefore, the risk factors for both conditions can be either genetic or
acquired factors. The genetic factors mainly include thrombophilia, prothrombin gene
mutation, protein C deficiency, protein S deficiency, and hyper homocysteine Mia (Gohil et
al., 2009). The acquired factors include prolonged immobilisation (bed rest > 3 days, travel >
4 hours), recent orthopaedic surgery, malignancy, indwelling venous catheter, obesity,
pregnancy, smoking, and use of oral contraceptive pills (Raskob et al., 2014). PE can be divided
into two types: the first one is haemodynamically unstable PE in which the patient’s systolic
blood pressure drops > 40 mmhg from the baseline, consequently patients die from obstructive
shock (severe right ventricular failure), the second type is the haemodynamically stable PE,
which is characterised by mild hypotension that can be resolved by fluids therapy (Kucher et
al., 2005). Parenteral anticoagulants such as, low molecular weight heparin (LMWH),
fondaparinux, or unfractionated heparin (UFH) are the mainstay for treatment of PE. Oral
anticoagulants VKA and DOACs are safe options for pharmacotherapy in PE (Meyer et al.,
2014). Selection of anticoagulant agents depends on the type of PE and on patients' probability
of the condition (low, intermediate, and high) using designated scores such as Wells’ score,
and Geneva score. These scores stratify the risk of developing PE among suspected patients. It
has therapeutic value as it is used to identify patients who are candidates for anticoagulation

therapy (Bertoletti, 2011; Silveira, 2015).
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1.5. Oral anticoagulants

Oral anticoagulants are drugs utilised for the prevention of blood clot formation by hindering the
clotting factors involved in the coagulation cascade. There are two primary categories of oral

anticoagulants: VKA and DOACs (Zhang et al., 2021).

1.5.1. Vitamin K Antagonists (VKA)

Warfarin is the main VKA which has been in use for more than 60 years (Laupacis et al., 1995).
It is the mainstay for treatment and prophylaxis of thrombosis in conditions such as DVT, PE,
and stroke prevention in AF (Hirsh, 1992). It acts by inhibiting vitamin K epoxide reductase
(VKOR), which is needed for the gamma-carboxylation of vitamin K-dependent factors
(factors 2, 7, 9, 10, protein C and S) (Johnson et al., 2011). Use of warfarin as anticoagulant is
maintained by evidence from Randomised Controlled Trials (RCTs). Six RCTs, five in primary
prevention and one secondary prevention trial supported the use of warfarin as an anticoagulant
treatment for thromboprophylaxis in AF patients (Hart et al., 2007; Lip and Lim, 2007). A
meta-analysis of these trials revealed that adjusted-dose warfarin was associated with an overall
64% (95% CI, 49%-74%) reduction in the relative risk of stroke compared to placebo.
Furthermore, all-cause mortality was significantly reduced (26%; 95% CI, 3%-43%) with
adjusted dose warfarin compared to placebo or control (Hart et al., 2007). However, use of
warfarin was correlated with a relatively small absolute increase in major extra cranial

haemorrhage (<0.3% per year) (Hart et al, 2007; Lip and Lim, 2007).
g pery

1.5.2. Direct Oral Anticoagulants (DOACs)

1.5.2.1. Dabigatran

Dabigatran etexilate is a reversible direct thrombin inhibitor. The drug is metabolised to its
active ingredient dabigatran in the gastrointestinal tract (GIT) (Ageno, 2012). The drug is

excreted through the kidneys, its half-life is 12 to 17 hours. The key characteristic of dabigatran
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is that it doesn't necessitate ongoing monitoring for anticoagulation. In addition to its use in
VTE, the medication was used in several randomised studies of AF (Connolly, 2009), acute
coronary syndromes (Oldgren ,2011), and prevention of thrombosis following orthopaedic
surgery (Eriksson, 2009), and in patients with mechanical heart valves (Van de Werf, 2012).
Randomied Evaluation of Long-Term Anticoagulation Therapy (RE-LY) clinical trial was
published in 2009. The trial enrolled 18113 patients with non-valvular AF (NVAF) and at least
one of the risk factors i.e. previous stroke/transient ischaemic attack TIA, systemic embolism,
left ventricle ejection fraction less than 40% LVEF, symptomatic heart failure, New York Heart
Association NYHA Class >2, > 75 years, or age > 65 y and with one or more of diabetes
mellitus (DM), coronary artery disease (CAD), and hypertension. The trial included 951 centres

in 44 countries (Ezekowitz et al., 2009).

The RE-LY trial’s primary outcome was as follows: systemic embolism was 1.53% per year in
patients receiving 110 mg dabigatran, 1.11% per year in patients who were receiving 150 mg.
It was 1.69% per year in patients receiving warfarin. The risk of haemorrhagic stroke was
0.38% per year with warfarin compared to 0.12% with 110 mg and 0.10% per year with 150
mg of dabigatran. Both doses of dabigatran were non-inferior to warfarin, moreover,
dabigatran is related to a lower incidence of intracranial haemorrhage (compared with warfarin)
(Conolly et al., 2009). While the findings did not reach statistical significance, Baetz (2008)
observed that the utilisation of dabigatran in the atrial fibrillation (AF) studies was linked to a

trend indicating a slightly increased incidence of myocardial infarction.

1.5.2.2. Rivaroxaban

Rivaroxaban is a reversible direct factor Xa inhibitor. The plasma half-life of the drug is
estimated to be 8 to 10 hours (Spyropoulos, 2012). The recommended dosage of rivaroxaban
for the initial treatment of acute PE is 15 mg twice daily for the first 21 days followed by 20
mg once daily for prevention of recurrence (NICE, 2012). The Rivaroxaban Once Daily Oral
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Direct Factor Xa Inhibition Compared with Vitamin K Antagonism for Prevention of Stroke
and Embolism Trial in Atrial Fibrillation (ROCKET AF) was published in 2011. This
randomised double-blind clinical trial was in 1178 sites in 45 countries. The primary outcome
for this trial was: stroke or systemic embolism 1.7% in rivaroxaban group compared to 2.2 %
with warfarin. The rates of major bleeding were similar in both drugs. The major bleed in
rivaroxaban was 3.6%, compared to 3.4% in warfarin (Patel ef al., 2011). In patients with atrial
fibrillation, compared with warfarin an increased risk of all-cause mortality was observed in
patients taking rivaroxaban. In contrast, in patients without atrial fibrillation, compared with
warfarin, rivaroxaban was associated with a decreased risk of intracranial bleeding (0.54, 0.35
to 0.82). Increased risk of all-cause mortality was observed in patients taking rivaroxaban (1.51,

1.38 to 1.66) (Vinogradova, 2018).

1.5.2.3. Apixaban

Apixaban is a selective factor Xa inhibitor. The plasma half-life of this drug is 8 to 15 hours
for twice daily doses (Eriksson et al., 2009). The Apixaban for Reduction in Stroke and Other
Thromboembolic Events in Atrial Fibrillation (ARISTOTLE) trial was a randomised, double-
blind, international trial comparing apixaban 5mg twice daily with warfarin (INR 2.0-3.0) in
over 18,000 patients (Granger et al., 2011). The results of this trial showed that the rate of
stroke or systemic embolism was significantly lower with apixaban compared to with warfarin
(1.27% vs. 1.60% per year, respectively). This outcome was mainly motivated by a reduction
in haemorrhagic stroke (Granger et al., 2011). Moreover, apixaban also significantly reduced
all-cause mortality compared to warfarin (3.52% vs. 3.94% per year, respectively) (Bahit et al.,
2017). The outcomes of the ARISTOTLE also showed that apixaban was safer than warfarin
as it significantly reduced the risk of major bleeding (2.13% vs. 3.09% per year, respectively)
(Granger et al., 2011). In patients with AF, compared with warfarin, apixaban was linked with

a decreased risk of major bleeding (adjusted hazard ratio 0.66, 95% confidence interval 0.54 to
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0.79) and intracranial bleeding (0.40, 0.25 to 0.64). An increased risk of all-cause mortality
was observed in patients taking lower doses of apixaban (1.27, 1.12 to 1.45). In patients taking
apixaban for indications other than AF, compared with warfarin, apixaban was associated with
a decreased risk of major bleeding (0.60, 0.46 to 0.79), any gastrointestinal bleeding (0.55, 0.37
to 0.83), and upper gastrointestinal bleeding (0.55, 0.36 to 0.83). Increased risk of all-cause
mortality was observed in patients taking lower doses of apixaban (1.34, 1.13 to 1.58)

(Vinogradova, 2018).

1.5.2.4. Edoxaban

Edoxaban is a reversible direct factor X inhibitor. Like other DOACSs, edoxaban is indicated
for reducing the risk of stroke and systemic embolism in non-valvular AF in individuals with
at least one risk factor of the following: congestive heart failure, hypertension, aged 75 years
and over, diabetes mellitus, previous stroke or transient ischaemic attack (NICE, 2021). The
drug is also indicated for treatment of DVT and PE and for the prevention of recurrent DVT
and PE in adults. The participants of the ENGAGE AF-TIMI 48 study (an event-driven, Phase
3, multi-centre, randomised, double-blind double-dummy parallel-group study) were
randomised to either edoxaban 30 mg once daily treatment group, or edoxaban 60 mg once
daily treatment group or warfarin. The primary efficacy endpoint was the composite of stroke
and systemic embolism events. Secondary efficacy endpoints included: composite of stroke,
systemic embolism events, and cardiovascular mortality; major adverse cardiovascular event,
which is the composite of non-fatal myocardial infarction (MI), non-fatal stroke, non-fatal
systemic embolism events and death due to cardiovascular cause or bleeding; composite of

stroke, systemic embolism events, and all-cause mortality (Giugliano et al., 2013).

The median study medicinal product exposure for both the edoxaban 60 mg and 30 mg
treatment groups was 2.5 years. The median study follow-up for both the edoxaban 60 mg and
30 mg treatment groups was 2.8 years. The median subject-year exposure was 15,471, and
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15,840 for the 60 mg and 30 mg treatment groups, respectively; and the median subject-year
follow-up was 19,191 and 19,216 for the 60 mg and 30 mg treatment groups, respectively. In
the warfarin group, the median TTR (time in therapeutic range, INR 2.0 to 3.0) was 68.4%.
The main analysis of efficacy was aimed to show the non-inferiority of edoxaban versus
warfarin on first stroke or systemic embolism events that occurred during treatment or within
3 days from the last dose taken in the modified intention to treat (mITT) population. Both
regimens of edoxaban were noninferior to warfarin with respect to the prevention of stroke or
systemic embolism and were associated with significantly lower rates of bleeding and death

from cardiovascular causes (Giugliano et al., 2013).

1.6. Impact of introducing of DOAC: in clinical practice

Data from NHS BSA (Business Services Authority) showed that in England, the introduction
of DOAC:s resulted in a decrease in prescribing of warfarin between 2009 and 2019. The data
also illustrated that in England, there was a significant decline in use of warfarin compared to
its prescribing in 2015. In 2019, prescribing of DOACs was 61.8% of all recommended OACs.
In addition, apixaban was the most prescribed OAC in 2019 (38.9% of all prescribed OACs)

(Afzal et al., 2021). Figure 4 illustrates use of OACs in England between 2009 and 2019.
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Figure 1.4. Trends of use of OACs in England between 2009 and 2019 (Afzal et al., 2021).

Regarding the reported side effects and Adverse Drug Reactions (ADRs) data from the
Medicines and Healthcare Products Regulatory Agency (MHRA) between January 2009 and
December 2019 showed that there were 643 events reported for apixaban and considered as
serious ADRs. In the same year 2019, dabigatran had the least number of ADRs reports. The
drug also showed a steady decline in the number of ADR reports from 2013 onwards, from 338
serious or fatal events reported in 2013 to 52 events reported in 2019 (Afzal et al., 2021). Figure

5 shows incidence of reported ADRs and side effects for OACs between 2009 and 2019.

19



== Dabigatran
Rivaroxaban
Apixaban

110,000

Il i aiial

Edoxaban
—p— MO ACS, TOLal
—— N A Tarin
—— Anticoagulants, Total

Ll i aiiial

100

Al J 1 diiil

10

Total number of serious or fatal ADRs
per million items

}l

2002 2010 2011 2012 2013 2014 2015 2016 2017 2018 20139

Anticoagulants Usage over last 10 yvears

Figure 1.5. Reported serious ADRs for prescribed OACs between 2009-2019 (Afzal et al.,
2021)

In the meta-analysis by Malik et al., (2019) of randomised controlled trials, which analysed the
safety and effectiveness of DOACSs and warfarin in older adults with AF, the results indicated
that DOACs outperformed warfarin in terms of both efficacy and safety. The hazard ratio was
0.76 with 95% confidence intervals of 0.67 to 0.86 and a p-value of less than 0.01. The research
findings also indicated that DOACs were similarly effective as warfarin in reducing the risk of
stroke or systemic thromboembolism. Additionally, apixaban was found to be associated with
the lowest risk of major bleeding compared to other DOACs. Dabigatran and apixaban were
also linked to lower rates of intracranial haemorrhage compared to rivaroxaban or warfarin.
Through the analysis of RCTs, it was observed that apixaban was the most favourable choice
for both efficacy and safety in older patients with nonvalvular AF (Malik et al., 2019). It is
worth noting that there is currently no published data available that compares the use of DOACs

in the Middle East and Saudi Arabia regarding the same factors and timeframe.
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1.7. Patients' compliance to medication regimens

In the literature, the term "compliance" has been used to describe the relationship between
patients and their medication-taking behaviour. However, this concept primarily focuses on
patients' behaviour without considering the various factors that may impact it. The study
conducted by Haynes et al. (1976) was pioneering in its definition of compliance. They
articulated compliance as the degree to which a patient's actions, such as adhering to medication
regimens, dietary guidelines, or lifestyle modifications, align with the clinical
recommendations. This concept has faced criticism for portraying a one-way relationship

between HCPs and patients, where patients are merely passive recipients (Horne, 2006).
1.8. Patients’ persistence with using medications

The International Society for Pharmacoeconomics and Outcomes Research (ISPOR)
Medication Compliance and Persistence Work Group defined persistence as “the duration of
time from initiation to discontinuation of therapy” (Cramer et al., 2008, P.1509). Figure 1.6.

illustrates the differences between the two terms: compliance and persistence.
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Figure 1.6. Differences between compliance and persistence (Cramer et al., 2008)
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1.9. Patients’ adherence to medication

The World Health Organisation (WHO) approved the following definition of adherence: “the
extent to which a person’s behaviour- taking medication, following a diet and/or executing
lifestyle changes, corresponds with agreed recommendations from a healthcare provider”
(WHO, 2003, P.3). This description recognises the partnership between patients as users of
medications and health care providers as supporters for patients to achieve the ultimate

objectives either eradication or control of diseases (Garfield et al., 2011).
1.10. The influential factors that affect adherence to medications

Taking medication as prescribed is affected by several factors as described by the WHO, which
identified five domains that influence adherence to medications. These factors are
socioeconomic factors, factors associated with the health care team and to health system in
place, disease-related factors, therapy-related factors, and patient-related factors (WHO, 2003).
These factors were re-categorised into three domains: patient-related factors, physician-related

factors, and health system/team building—related factors (Brown and Bussell, 2011).

1.10.1. Patients related factors

Patients related factors include, health literacy, patients’ education, patients’ health beliefs and
attitudes towards medications, and economic status of patients. Health literacy which is defined
as patients’ ability to obtain, process, communicate and understand basic health information
and services needed to make appropriate health decisions (Baker, 2006). Low health literacy is
significantly associated with poor health outcomes such as low adherence to medications,
suboptimal use of medical services, delays in diagnoses, higher rates of hospitalisation, and
increased risk of mortality among adults (Gazmararian et al., 2003). Increasing patients’ health
literacy empowers patients, as providing patients with sufficient information and clear

explanation of their conditions and their role in the management of their diseases makes them
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able to play their role in the plans to manage these conditions. Consequently, they will be more

adherent to their medications (von Wagner et al., 2009).

Improving patients’ education is a key to improving adherence to medications (Balamurugan
et al, 2006). Patients’ education should be effective, personalised, and conducted in a various
range of methods and settings (Schillinger et al., 2003). Roumie et al., (2006) reported that
education of both physicians and patients compared to educating only physicians improved the
outcomes among hypertension patients and resulted in better control of blood pressure. The
patient's health beliefs and attitudes regarding the benefits of the treatment, their previous
experiences with pharmacotherapeutic agents, and lack of motivation are also important

patients’ related factor that affects the extent of medication adherence (Gatti et al., 2009).

1.10.2. Physicians related factors

These factors can include insufficient explanation of advantages and disadvantages (for
example side effects) of using the medications, prescribing complex drug regimens which can
be difficult to obtain and follow, and underestimation of the impact of the financial element of
the cost of treatment on the patients (Kripalani et al., 2007). Another physicians’ related factor
is the communication between physicians on different care levels (primary and secondary)

(Steiner and Ernest, 2000).

1.10.3. Health Systems related factors

This group of factors is related to the infrastructure of the health systems through which health
care is provided. Variations and complexity of health care systems can limit accessibility of
patients to such organisations, in addition to that, it undermines the coordination of patients’
health management between these variable systems (Gordon et al., 2007). Another element is
the use of health information technology which facilitates sharing patients’ information
between health care providers in different levels of care. Lack of such technology can be a

barrier for exchanging information (Garcia-Pallarés et al., 2009).
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Adherence to medication is complex, it is difficult to be evaluated based on a single factor or
a group of factors, inclusion of all the affecting elements is necessary for reflecting a true

picture on the status of medication taking behaviour of the patients (Stirratt et al., 2015).
1.11. Patients’ non-adherence to medication

Non-adherence occurs when patients deviate from taking their prescribed medication as
advised. Reasons for non-adherence can be divided to intentional and unintentional reasons
(Wroe et al., 2002; Blaschke et al., 2012). It has been documented that about 50% of patients
with chronic conditions such as hypertension and diabetes mellitus show some sorts of non-
adherence to medications during the long-standing duration of taking prescribed medications
to treat their conditions (De Geest and Sabaté, 2003). Non-adherence is a significant problem
as it has severe outcomes on patients’ health, it is also a big barrier towards achieving the
maximum benefits of medications. Moreover, it increases the burden of treatment on health
systems. Results of investigating the rationale behind non-adherence revealed that substantial
numbers of patients do not get the expected benefits from their medications because of non-
adherence (Sokol et al., 2005). It has also been shown that non-adherence to medications
participates in poor clinical outcomes and increases morbidity and mortality (Roebuck et al.,

2011).

1.11.1. Strategies to reduce patients’ non-adherence to medications

There is a need to tackle non-adherence to medications particularly in developing countries as
reports have indicated that about 50% of individuals who are taking medications for chronic
conditions are classified as non-adherent (Naderi et al., 2012). Non-adherence is divided into
intentional and unintentional non-adherence (WHO, 2003). This classification provides an
approach for addressing the barriers for each category, hence, employing it to resolve the issues

related to each type with the aim of increasing adherence to taking medications as prescribed.
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Intentional non-adherence is characterised by the deliberate choice of patients to not take
prescribed medications. Such behaviour reflects their attitudes and beliefs about medications.
In addition, it highlights their concerns about the treated conditions (Horne et al., 1999). For
instance, in 2014, Foster and colleagues successfully pinpointed factors connected to the
utilisation of salbutamol inhalers among individuals with asthma (Foster et al., 2014). These
factors included: hospital admission of patients, the chronicity of the condition, continuous
need for the medication, patients’ satisfaction with effectiveness of the treatment, and patients’
beliefs about the safe use of the treatment. Such parameters can be used to predict the level of
adherence to medications in patients with chronic conditions as other research reported similar
findings (Osterberg, 2005; Morisky et al., 2008; Lehane and McCarthy, 2009). Additional
predictors can include beliefs of friends and family, and patients concerns about the profile of
adverse events for the prescribed medications (Lowres et al., 2019). These findings support the
importance of patients own beliefs about medications on their adherence to medications.
Subsequently, patient tailored interventions are a key for reducing intentional non-adherence
to medications. Such interventions involve patients’ education, shared decision making, and
provision of multi-disciplinary support by team members such as pharmacists (Kuntz et al.,

2014).

In contrast to intentional non-adherence, unintentional non-adherence occurs because of
barriers that are beyond patients’ ability such as cognitive impairment, intolerance of patients
to cost of medications, language barriers that prevents patients from following directions of
using medications, and complex nature of drug regimens (Sabaté et al., 2003). In order to
reduce inadvertent barriers to adherence, it is necessary to identify these obstacles and
implement patient-specific interventions to facilitate medication adherence. For example,
generic prescribing lowers the cost of treatment, subsequently patients can afford high-cost

medications and their adherence could improve (Sinnott et al., 2013).
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1.12. Assessment of patients’ adherence to medications

Measuring adherence is a challenging process mainly because of the absence of a clear
definition of parameters for acceptable adherence. To perform a reliable measurement of
adherence some factors should be considered in the tool. Such factors should be acceptable,
consistent, and sensitive to change (Vermeire et al.,2001). Several methods are available to
measure adherence, however, there is no favourite method for this purpose. Selection of a
suitable method to measure adherence primarily depends on the personal characteristics which
emphasises the goals of the intended study. The WHO classified the methods for measuring

adherence into two main groups, subjective and objective methods (WHO, 2003).

1.13. Subjective methods for measuring adherence to medications

In these approaches, patients assess their own medication taking behaviour, or alternatively,
healthcare professionals can assess it through patient involvement. The aim of such activity is
to evaluate adherence of patients to their medications (Velligan et al., 2007). The disadvantages
of these methods are under reporting of non-adherence as patients fear disapproval from their

healthcare providers (Vik et al., 2004).

1.14. Objective methods for measuring adherence to medications

These methods use sources like pill counts, electronic monitoring, and secondary database
analysis to measure adherence. Objective methods are favoured over subjective methods in
some situations where healthcare practitioners were unable to obtain data about adherence and
medication taking directly from patients or their carers (Vermeire et al., 2001; Velligan et al.,

2007).

1.15. Direct methods for measuring adherence to medications

Some authors took a different approach to classify adherence methods. They classified these

methods as direct and indirect approach (Ho et al., 2009; Jimmy and Jose, 2011). The direct
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method classification is based on using drugs and its metabolites in the bodies of the subjects
as quantitative markers for drug taking. Presence of these materials and observations from
patients about their medication taking behaviour can give strong correspondence for adherence
(Farmer, 1999). This method is characterised by high accuracy. However, disadvantages
include their limitation on obtaining data. For example, it does not give data about reasons for
non-adherence, it can only answer taking/not taking medication question. Another drawback is
the cost and necessary expertise and training needed to perform the tests. Therefore, it is
considered one of the expensive measures for assessing adherence (Vermeire et al., 2001).
Metabolites of drugs can be quantified as in riboflavin; the quantities of these metabolites may
vary because of inter individual metabolic variations such as in antipsychotics. Moreover, drug-
drug interactions and drug-food interaction may give inconclusive results about medication
taking behaviour. Another point about direct measurement of adherence is the bias expected in
some circumstances especially when patients take their medications immediately before the
expected tests, a behaviour which result in false estimation of adherence and known as white
coat adherence (improved patient adherence to treatment around clinic visits) (Cramer et al.,

1990; Jimmy and Jose, 2011; Modi et al., 2012).

1.16. Indirect methods for measuring adherence to medications

Indirect methods take the same approach of objective methods by utilising data obtained from
sources such as pill counts and secondary database analysis to calculate adherence to

medications using specific equations (Hess et al.,2006; Barner, 2010).

1.16.1. Pill count
This an indirect method for measuring adherence. In pill counting, the total number of dosage
units taken between two scheduled visits (clinics) appointments is counted. Adherence of the

patient ration is calculated by comparing taken dosage units with the total number of units
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received by the patient (Farmer,1999; Vik et al.,2004). This method is simple and not expensive
which makes it popular. However, the use of this method is limited by several factors. For
example, Pro re nata (PRN) dosage forms are not feasible to assess. Moreover, it considers
dispensing date as a denominator regardless the surplus of medications available to patient

before dispensing date, consequently, it underestimates adherence (Vik et al., 2004).

1.16.2. Clinician assessments and self-reporting

This method is simple, cost effective, and gives real time feedback. It relies on structured
interviews and real time feedback to obtain data about medication taking behaviour by patients.
This method is undermined by several factors such as false input of data by respondents,
miscommunication, and patients’ psychological status about not taking medications. The most

used are patient kept diaries and patients’ interviews (Nguyen et al., 2014).

1.16.3. Patient kept diaries

This method for measuring adherence to medications documents how the patient follows their
prescribed medications. A 30% increase in diary entries when compared with different methods
like the Medication Events Monitoring System (MEMS) was reported (Farmer, 1999) reported.
The author described self-reporting as an over estimating method when measuring adherence.
The drawbacks of this method include loss of data if diaries are not returned by patient, higher
levels of adherence can be calculated if false increase of data was entered. Therefore, these

factors participate in making this method less reliable (Straka et al., 1997).

1.16.4. Patients interviews by clinicians

This is cost effective and easy to use method. In this method medication taking behaviour of
patients is queried, particularly missed doses within specific period. In addition, questioning
can be based on patients’ knowledge about their prescribed medications such as names of the
drugs, why they are taking these medications, and directions of use (Moral et al., 2015). The

data acquired is subsequently employed by healthcare providers to assess patient adherence.
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Nevertheless, according to (Vick et al., 2004), the proof supporting the connection between

patients' understanding of their medications and their adherence is constrained.

1.16.5. Motivational interviews

Motivational interviews combine both of measuring adherence using classical interviews and
the necessary interventions to tackle non-adherence to medications. It was described as a more
effective approach than providing generic medication advice to patients (Rubak et al., 2005).
Motivational interviews are considered a patient-centred method. Some authors consider them
as means to assist patients in comprehending and making decisions to encourage non-adherent
individuals to adhere to their medication regimens (Miller and Rollnick, 1991). Furthermore,
motivational interviews have also been successfully applied in addressing substance abuse
(Ekong and Kavookjian, 2016). The method is favoured by clinicians as it integrates measuring
adherence and the necessary interventions to tackle non-adherence in a single tool.
Motivational interviews can be used to improve adherence, however, the authors recommended

further studies to clarify their benefit in this area (Palacio et al., 2016).

1.16.6. Questionnaires and scales

These methods use subjective principles to reduce limitations to self-reported methods.
Moreover, the method considers variabilities within the studied population and conditions
(Farmer, 1999). The disadvantage of these tools that sometimes they might be difficult for
patients with low literacy levels due to the design of the questionnaires (Tan et al.,2014).
Nguyen et al. (2014) identified three validated self-reporting adherence measuring scales. The
authors categorised these tools into five groups that can be used to evaluate the following:
limited to medication taking behaviour, limited to barriers to adherence, limited to beliefs
associated with adherence to medications, barriers to adherence and beliefs related to
adherence, and medication taking behaviour and barriers to adherence. This classification by
the authors is based on certain definitions: medication taking behaviour: missing doses and
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frequency of repeat dispensing of prescriptions. Barriers to adherence were defined as
forgetfulness, disease related excuses, regime complexity, and side effects of prescribed
medications. Beliefs associated with adherence include personal concerns on the medication

safety and importance of following the directions.

The authors also agreed that a patient who takes 80% of the doses of the prescribed medications
can be described as adherent while less than this percentage is classed as non-adherent. In other
words, the authors established a cut off value for measuring adherence. Furthermore, some
scales measure adherence by ranking the degree of adherence rather than using a cut off value,
as in medication adherence questionnaire (MAQ), and the 8-item Morisky Medication
Adherence Scale (8-MMAS) (Nguyen et al., 2014). Clinicians or researchers can do the
interpretation of this ranking outcome. Currently, commonly used scales include those who
consider medication taking behaviour, barriers to adherence, and beliefs associated with

adherence. These tools include:

1.16.6.1. Brief Medication Questionnaire (BMQ)

The BMQ explores medication taking behaviour and barriers to adherence. It consists of three
different screens which examines how patients took their medication in the past week, efficacy
of drugs, and factors that may affect drug taking. It is characterised by its ability to allow self-
taking medications, assess multiple drugs, and reduce clinicians training. The scale was validity
of the scale was assessed in 20 patients using the Medication Events Monitoring System
(MEMS). Results showed regimen and belief questions having 80—100% sensitivity and the

recall questions having 90% sensitivity for non-adherence. (Svarstad et al., 1999).

1.16.6.2. Hill-Bone Compliance Scale (Hill-Bone)
Used to measure patients’ medication taking behaviour and barriers to adherence. It was used
with patients who are taking antihypertensive medications. The tool has 3 subscales namely

medication taking behaviour, ability to keep appointments, and sodium intake. The scale is
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rated on a 4 point Likert type scale. Fourteen item (validated for urban black ethnicity) and 9-
item (validated for community dwelling populations) tests are available (Lavsa et al., 2011).
The validation process demonstrated sensible internal consistency (item-total correlations all
> 31, and a standardised Cronbach alpha of 0.79), with an average inter item correlation of .26.
In addition, the modified scale had significant predictive validity in that noncompliance
predicted higher diastolic blood pressures (p=.21, P<.05) and medication noncompliance

tended to predict higher systolic blood pressures (p=.20, P<.06) (Labert et al., 2006).

1.16.6.3. Eight-item Morisky Medication Adherence Scale (MMAS-8)

This scale was developed by Morisky et al., 2008. It consists of 8 items closed questions (yes/no
response) and the last item is a 5 point Likert response. The rest of the items concentrate on
medication taking behaviour, particularly under use therefore barriers can be identified (Tan et
al., 2014). The scale is characterised by 93% sensitivity and 53% specificity when validated,
moreover, validation of the scale showed that the item-total correlations were >0.30 for each
of the 8 items composing the scale. The internal consistency (Cronbach's alpha reliability) was
0.83 (Morisky et al., 2008). MMAS-8 has significant high popularity when a self-reported

method is needed to measure adherence.

1.16.6.4. Medication adherence questionnaire (MAQ)

Also known as 4-item Morisky medication adherence scale 4-MMAS (Tan et al.,2014). The
scale has advantage that it is quick to distribute and score and it also can identify barriers to
adherence. MMAS-4 is widely used in research purposes as it was validated among low literacy
patients and in wide range of diseases. However, psychometric properties of MMAS-4 are poor
compared to MMAS-8. The sensitivity and specificity for MMAS-4 were 81% and 44%
respectively and the Cronbach's alpha reliability was 0.61 (Morisky et al., 1986). Consequently,

the MMAS-8 is more popular.
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1.16.6.5. Self-efficacy for appropriate medication uses scale (SEAMS)

This scale consists of 13-item, 3- point Likert type scale for using on self efficacy in
management of chronic conditions when measuring barriers to adherence. It is characterised
by its lengthy content which make it impractical to conduct during care. Psychometric
properties for this scale were assessed among 436 participants with CHD and other comorbid
conditions. Reliability was assessed through internal consistency reliability and test-retest
reliability. The scale had good internal consistency reliability (Cronbach’s a 0.89) (Risser,

Jacob and Kripalani, 2007; Lavsa et al., 2011).

1.16.6.6. Medication adherence report scale (MARS)

This self-reporting scale was developed by UK researchers (Horne and Weinman, 1999). The
Medication Adherence Report Scale-10 (MARS-10) consists of 10 items that are used to assess
both intentional and non-intentional behaviour. The questionnaire was successful in assessing
non-adherence to medications in several chronic conditions (Horne and Weinman, 2002).
MARS-10 was validated among asthma patients who use inhaled corticosteroid. Participants
were from Hispanic, black, and white backgrounds. The scale showed good internal
consistency among white and Hispanic background (Cronbach 0.85 and 0.86, respectively) and
good test-retest reliability (r 0.65, P.001) (Cohen et al., 2009). A shorter version of this scale
is also available, the MARS-5 contains 5 common patterns of non-adherent behaviour that
patients score on a 5-point Likert scale (1 = always, 2 = often, 3 = sometimes, 4 =rarely, and 5
= never). Validation of the MARS-5 demonstrated acceptable reliability (internal and test-
retest) and validity (criterion-related and construct validity). Internal reliability (Cronbach's o)
ranged from 0.67 to 0.89 and test-retest reliability (Pearson's ) was 0.97 (Chan et al., 2020).
Some studies described the MARS-5 scale as to have a low sensitivity and specificity, when

compared to other self-reporting methods such as medication refill adherence (MRA).
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Therefore, the MARS-5 scale can be mistaken in identifying non-adherent patients as it tends

to overestimate patients’ adherence (Van DeSteeg et al., 2009; Tommelein et al., 2014).

After going through the above mentioned commonly used methods and tools for measuring
adherence it is clear there is no single tool that meets all the requirements for measuring
adherence as every mentioned method has its pros and cons. Self-reported questionnaire style
with a reasonable predictive power is more useful in a busy, literate community with limited
resource and limited clinical settings. Pill count requires trained staff which make it used in
clinical settings although it is objective method. Balancing the cost and accuracy is a key factor,
for example pharmacy refill method is preferred in large studies over electronic medication
packaging EMP. Worth mentioning, direct measures are rarely used due to the excessive cost
and intrusiveness of these tools. Utilising accessible resources is crucial to enhance
pharmacotherapy and address non-adherence, which poses a barrier to effective treatment for
both patients and healthcare systems. Table 1.2. Summarises the methods used for measuring

adherence.

Table 1.2. Summary of the methods for measuring adherence (Anghel et al., 2019).

Method of assessment Advantages Disadvantages Disadvantages

Direct methods

Measurement of drug/ Accurate Costly Concentration of the

metabolite levels Objective, proving the  Tnvasive drug/metabolite

ingestion of the drug Inter individual

differences
Indirect methods
Pill counts Simple No evidence of ingested | Number of doses missed
Mostly used in clinical medication
trials
Electronic databases Easy to use, Evidence of the drug Medication possession
inexpensive being dispensed but not | ration (MPR)
ingested

Proportion of days covered
(PDC)
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Electronic monitoring
systems

Self-reported
(questionnaires, visual
analogue scales)

Non-invasive, patients
not aware that they are
being monitored

Especially specific to
identify non-adherent
patients

Objective

Additional information
on degree of adherence

One of the most
accurate methods

Easy to use

Inexpensive

The patient is aware of
the evaluation

No actual evidence that
the medication is being

ingested

Overestimate adherence

Subjective, influenced

Overall percentage of doses
taken

Dosing regime

A value that is interpreted
regarding a pre-established
cut-off point

by recall or reporting
bias

1.17. Adherence to medications in the Middle East

Published research on adherence and non-adherence to medications in the Middle East showed
results of studies which were conducted mainly among patients who suffered chronic
conditions such as diabetes mellitus, hypertension, and asthma (Hashmi et al., 2007; Fahey et
al., 2006; Roaeid and Kablan., 2007). The design of these studies were cross-sectional studies
that employed self-reported methods either alone or in combination with other methods such
as pill counts (Abdul Jabbar and Al-Shammari, 1993). Studies on adherence to medications in
the Middle East varied in their definitions of adherence to medications, therefore mixed
outcomes were reported. For example, in some studies, participants were classified as adherent
to their prescribed medications when they take 80% of the pills as recommended (Elzubier et
al., 2000; Al-Saffar et al., 2005), one study lowered this threshold to 75% to describe patients
as adherent to recommended medications (Kamel et al., 1999). Moreover, clinical judgement
was also used to determine and measure adherence to medications in the Middle East (Bassili
et al., 1998). Studies which addressed non-adherence to medications in the Middle East relied
on proportions of missed doses as a marker to classify non-adherence to the studied
medications. For example, Al-Faris et al. (2002) considered patients as non-adherent if they
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missed one dose of their prescribed medication per week, while Khattab et al., (1999) classified
patients as non-adherent to antidiabetic drugs if they missed 4 doses per month. Furthermore,
Youssefetal., (1999) considered patients as non-adherent to their antihypertensive medications
if they were taking less than 90% of their monthly prescribed tablets. Abdul Jabbar et al., (1993)

classified patients as non-adherent to anti epileptics if they missed doses of 3 days /month.

Outcomes of studies on non-adherence to medications in chronic conditions were variable. the
documented rates of non-adherence to medications varied between 1.4% to 88% (Bassili et al.,
1998; Khattab et al., 1999; Roaeid et al., 2007). Among patients who are taking medications to
treat hypertension, non-adherence rates were between 23% to 49% (Hashmi et al., 2007).
Lower non-adherence rates (between 1.4% to 27.1%) were reported among patients who are
taking antidiabetic agents (El-Shazly et al., 2000). For anti-depressants, non-adherence rates

were between 24% to 88% among patients in the Middle East (Fido et al., 1998).

Reasons for non-adherence in the Middle East were variable, forgetfulness and side effects of
medications were the commonly documented reasons for non-adherence (Al-Saffar et al.,
2005). Other explanations for not taking medications as prescribed included feeling of no need
for the drugs, disbelief about medications, low health literacy, and social stigma (Gulbay et al.,
2006). In conclusion adherence and non-adherence to medication in chronic conditions, like

other parts of the world, are significant problems in Middle Eastern countries.
1.18. Health system in Saudi Arabia

Saudi Arabia is one of the largest countries of the Gulf Arab states in the Middle East, with a
total area of 2.5 million squared km and total population of 30.7 million, 20.7 million are Saudi
citizens and about 10 million are expatriates. The country is considered as a relatively high
human development index (HDI) of (0.854) in 2019 (WHO, 2020). The average life expectancy

is 78 and 74 years for females and males respectively in the country. In Saudi Arabia the per
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capita total expenditure on health was US$1004 in 2015, this made it the 6™ highest in the
Middle East and African region. Total health care expenditure was predicted to increase to
US$44 billion by 2019. According to the WHO, the top 10 causes of death in Saudi Arabia are:
ischemic heart disease (21.7%), stroke (16%), lower respiratory tract infections (6.3%), road
traffic accidents (5.8%), diabetes (4.6%), kidney disease (4.6%), hypertension (2.8%), chronic
obstructive pulmonary disease (1.7%), congenital anomalies (1.7%), and preterm birth

complications (1.7%) (WHO, 2020).
1.19. Adherence to medications in Saudi Arabia

Most of the studies about adherence to medications in Saudi Arabia are carried out on chronic
conditions such as diabetes and hypertension. The studies were mostly cross-sectional in

design. The studies report diverse results with different outcomes.

1.19.1. Adherence to antidiabetic medications in Saudi Arabia

Khan et al., 2012 reported a high level of non-adherence rate (67.9%) to antidiabetics among
participants in Eastern Saudi Arabia. In southwestern part of the country, particularly Abha
area, Khattab et al., (1999) documented 61.2% adherence rate to oral antidiabetics in the region.
Alqarni et al., 2019 reported 35.8% overall adherence rate to diabetes mellitus type II

medications in AL Khobar area in Eastern Saudi Arabia.

1.19.2. Adherence to antihypertensive medications in Saudi Arabia

Khalil and Elzubier, (1997) reported 53% adherence rate to antihypertensive agents in central
Saudi Arabia. The study found a strong association between uncontrolled hypertension and
adherence to medications. In addition, Khayyat et al., (2017) documented 54% were non-
adherent to antihypertensive medications in Riyadh area; the authors justified the high non-
adherence by the low health literacy of the participants. They stressed the importance of

patients’ education to increase adherence to medications. Moreover, Alotayfi et al., (2018) used
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social media to collect data from all of Saudi Arabia about taking antihypertensive medications
as prescribed. The results of this study showed that only 6.2% of the participants were adherent
to medications that are used to treat high blood pressure. Furthermore, Alzahrani et al., (2019)
revealed that only 7.58% of the patients in their study, which conducted in central Saudi Arabia,
were adherent to medications. The authors justified this low adherence rate by the poor
knowledge of the participants about the need to continuously take medications to control blood
pressure. The authors also suggested educating patients about their medications to increase
their adherence. In another study, Algabbani and Algabbani, (2020) reported that 42.2% of the
participants were adherent to antihypertensive agents. The study concluded that patients with
no comorbid factors are more adherent to antihypertensive medications. The study also added
that knowledge about hypertension condition increases adherence to taking these drugs as

prescribed.

1.20. Adherence to OACs in Saudi Arabia

Adherence to OACs in Saudi Arabia is an area where numerous studies have been conducted
to assess relationships between adherence to OACs and patients' related factors. The total
number of studies that targeted adherence to warfarin and patients' related factors such as
knowledge about the drug were higher than studies that assessed the relationships between
adherence to DOACs and patients' related factors. This is due to the long-standing prescribing
of warfarin and the more recent introduction of DOACs in the country as DOACs were
introduced in 2013 in Saudi Arabia (Almeman et al., 2014). In addition, the studies reported
many confounding factors, therefore, every study should be taken on its own merits and
therefore obtained results from one study should not be generalised. Below are some examples
of studies which studied adherence to OACs in Saudi Arabia. In other words, prescribing of
warfarin is more established than recommending of DOACs for patients; therefore, warfarin

has had more chance to be investigated than DOACs. (Al-Omair et al., 2016) assessed the
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impact of patients’ knowledge about warfarin and their adherence to this drug in central Saudi
Arabia. The results of this assessment revealed that 53.1% of the participants had poor quality
of knowledge as described by the authors. Moreover, the results showed that among poor
knowledge group, 24% of the participants were classified as adherent to the drug, while 14.5%
of the patients in the good knowledge about warfarin group were described as adherent to
taking the drug as recommended. The authors concluded that knowledge about the drug is not
associated with adherence to the drug. The relationship between INR control and adherence to
the drug was investigated by another study carried out by Mayet et al., (2016) in central Saudi
Arabia, Riyadh area. The authors reported that 46.4% of the participants had high level of
adherence to warfarin, while 38.2% had an acceptable INR control. In contrast, 53.6% patients
who had low adherence, 33% showed a good INR control. Moreover, Blakhi et al., (2017) in
Al Qasim area, central Saudi Arabia assessed the relationship between adherence to warfarin
and satisfaction with taking this medication. They documented that adherence to warfarin was
high among highly educated patients and those who are satisfied with the drug. They reported
31.8% adherence rate among the participants. In addition, they published that 45.6% of the
patients were within their recommended INR target. The authors concluded that satisfaction
with the medication is necessary to increase adherence to warfarin. The factors that affect
knowledge about OACs in Riyadh area, central Saudi Arabia, were the subject of investigation
by (Alajami et al., 2021). Knowledge about both warfarin and DOACs were included in the
study. The results of this research highlighted that 67.2% of the study participants had adequate
knowledge about OACs. The results also documented those participants showed more
knowledge about warfarin than DOACs. Another finding in this study was the inverse
association between knowledge about OACs and the advanced age as elderly patients had less

information about OACs compared to younger patients.
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1.21. Conclusion

Although there is high variability in published studies examining adherence to medications
from the different studies in different parts of Saudi Arabia, it seems clear that poor medication
adherence to prescribed medication is common in Saudi Arabia. Multiple factors have also
been shown to influence adherence/non-adherence to medications in Saudi Arabia, and it is not
limited to certain areas, conditions, or medications. Further investigations of OAC adherence

are needed in Saudi Arabia, from both patient and healthcare professional perspectives.
1.22. Purpose of conducting this study

This study aims to address a pressing need for a comprehensive investigation into the adherence
to OACs in Eastern Saudi Arabia, encompassing both a quantitative assessment of patients’
adherence and an in-depth exploration of the perspectives held by HCPs. Currently, there is a
lack of published data on adherence to OACs and the associated factors in the study area. While
some reports have touched upon the issue of adherence to OACs in Saudi Arabia, none have
provided data specific to the study area. Furthermore, there is a notable absence of published
data examining the perspectives of HCPs and the roles played by pharmacists in promoting
adherence to OACs in the region. These knowledge gaps include the absence of localised data,
limited comprehension of cultural influences, and the ongoing evolution of healthcare
dynamics. These gaps hold significant consequences on patients’ outcomes and healthcare
expenditure. By concurrently measuring adherence rates to OACs and investigating the
perspectives of HCPs, this research aims to offer a comprehensive understanding of adherence
to OACs. Ultimately, this understanding will inform the development of culturally tailored

interventions and contribute to enhancing the quality of care in Eastern Saudi Arabia.
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1.23. Research aims and objectives

1.23.1. Aims

This DPharm research aims to assess adherence to OACs in Eastern Saudi Arabia and explore

views of HCPs and their role in supporting OACs’ users in taking these medications as

prescribed with a focus on the pharmacist role.

1.23.2. Objectives

The objectives of this research are to:

1.

Measure adherence to OACs by patients in Eastern Saudi Arabia who are taking these
medications and examine patients' related factors on adherence to OACs among their
users by conducting a cross sectional study and use of Hill-Bone self-reporting scale.
Identify the prescribed OACs and conditions for which these medications were
prescribed in Eastern Saudi Arabia using cross-sectional approach.

Explore the role performed by hospital pharmacists including activities undertaken,
scope of practice, working status and the practice environment for pharmacists at a
secondary care setting. In addition, to evaluate their satisfaction of integration within
the HCPs team and clinical practice, and to explore barriers to integration in the team.
This will be achieved through conducting a thematic analysis qualitative approach and
semi-structured interviews.

Explore the role of HCPs in supporting patient adherence to OACs, and potential
barriers to their practice in this area by conducting a qualitative study using a thematic

analysis qualitative approach and semi-structured interviews.
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CHAPTER TWO

RESEARCH METHODOLOGY
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This chapter provides the justification of design of the research and the theoretical and
methodological approaches used in this thesis. It also discusses the techniques used to increase

reliability and validity, in addition to the ethical considerations in this research.
2.1. Theoretical framework

Swanson, (2013) described a theoretical framework as the framework that can provide a
foundation for or accommodate a theory within a research study. It is a synthesis of the ideas
in the specified field of research. The objective of a theoretical framework in a research project
is to provide an intellectual foundation for all the meanings contained in the obtained data by
aresearcher (Neuman, 1997). Furthermore, it offers a structure for examination of the collected
data and helps researchers to discuss their findings more clearly in the light of the available
theories. It also enables reporting of findings of a research project in a creative, evaluative, and
analytical manner. A theoretical framework therefore adds to the depth of the analysis and

discussion of findings (Bryman, 2016; Bowling, 2014).
2.2.Theoretical paradigms

A research paradigm, as defined by Crotty, (1998), encompasses fundamental beliefs about
knowledge, reality, and research methodology. Theoretical paradigms serve as frameworks for
researchers to articulate their hypotheses, investigate phenomena, and challenge educational
practices. Researchers can choose a positivist approach when seeking definitive conclusions,
requiring rigorous adherence to research criteria. Conversely, post-positivist researchers
embrace flexibility and acknowledge the influence of prior knowledge on observations.
Interpretive methods are commonly employed to understand social phenomena, while the
transformative paradigm guides critical theory evaluation. Pragmatic researchers prioritise

addressing questions and use multiple approaches, favouring relevance over strict adherence

42



to quantitative or qualitative paradigms, making pragmatism an ideal context for employing

mixed methods to achieve research objectives.

2.3.The theoretical framework for this research

The theoretical framework underpinning this study was thoughtfully constructed to ensure its
alignment with the research questions and the overarching aims and objectives of the
investigation. The motivation for this research stems from the critical imperative to address the
prevalent issue of suboptimal adherence to OACs within the Middle East, a region where
empirical evidence consistently points to low adherence rates among OACs’ users. This
concern is further substantiated by an extensive which has revealed that adherence to
medication regimens, particularly those as complicated as OACs, is intertwined with a
multitude of complex factors, encompassing patient-related variables, prescriber dynamics, and

systemic particulars within the healthcare environment (Davari et al., 2018).

Considering the complicated nature of this research landscape, a pragmatic research paradigm
was carefully selected to serve as the foundational framework. This paradigm was thoughtfully
complemented by the adoption of a mixed-methods research design, which seamlessly
integrates both quantitative and qualitative methodologies. The quantitative aspect of the study,
conducted within the Eastern region of Saudi Arabia, takes the form of a comprehensive cross-
sectional investigation. This component is fundamentally descriptive, primarily focused on
quantifying and assessing adherence rates among OACs’ users through the utilisation of the
validated HB scale. Beyond this quantification, the quantitative dimension investigates into the
details of patients' lived experiences with adherence to OAC:s. It scrutinises the drivers behind
non-adherence and scrutinises whether these drivers can be categorised as formidable barriers
to adherence, thereby contributing valuable empirical evidence. Complementing the
quantitative component, the qualitative dimension of the research, characterised by its thematic

analysis methodology, seeks to unearth the perspectives of HCPs. This inquiry extends across
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multiple dimensions, encompassing HCPs' viewpoints on various sides of adherence to OACs,
encompassing patients' adherence behaviours, the prescribing landscape, and the prevailing
support mechanisms geared towards augmenting patient commitment to OACs’ regimens. This
qualitative exploration unfolds the complexities of the barriers that often obstruct adherence to
OACs, while simultaneously exploring the potential for pharmacists to exercise an expanded
role in the holistic management of patients undergoing OACs therapy. By linking both
quantitative and qualitative methodologies, this research attempt aims to provide a
comprehensive understanding of the challenges surrounding adherence to OACs. It is poised
to identify innovative pathways for enhancing patient outcomes within the complex realm of

OAC:s therapy, contributing substantively to the body of knowledge in this critical domain.
2.4. Mixed methods research

The concept of mixed methods research is characterised as a comprehensive approach wherein
both quantitative and qualitative data are collected and analysed simultaneously or sequentially
within a single study, with an emphasis on integrating these data at various stages of the
research process (Creswell, 2007). Various categorisations of mixed methods research exist,
such as those proposed by Steckler et al. (1992). For instance, the sequential explanatory design
prioritises quantitative data collection and analysis, followed by qualitative data collection and
analysis. Its primary objective is to utilise qualitative findings to elucidate and interpret results
obtained primarily through quantitative research (Ivankova, 2006). Similarly, the sequential
exploratory design places initial emphasis on qualitative data collection and analysis,
succeeded by quantitative data collection and analysis. This approach primarily aims at
exploring a phenomenon and may be employed to test components of an emerging theory or
generalise qualitative findings to different samples (Creswell, 2013). Furthermore, the
sequential transformative design offers flexibility in the order of quantitative and qualitative

phases and integrates their outcomes during the interpretation phase, guided by a theoretical
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perspective like a conceptual framework or ideology, underscoring its significance in guiding
the study (Kroll, 2009). Additionally, concurrent triangulation design, another mixed methods
design, involves concurrent data collection employing both quantitative and qualitative
methods to validate or support findings within a single study, with possible prioritisation of
one method over the other, and their results are integrated during the interpretation phase
(Castro, 2010). For this research, we have selected the sequential explanatory mixed method
design, which focuses on using qualitative insights to explain and interpret findings from the

primarily quantitative study, aligning with our research objectives.

2.4.1. Sequential explanatory design in this study

The sequential explanatory mixed methods research design aims to enhance understanding by
first prioritising quantitative data collection and analysis, followed by qualitative data
collection and analysis, with the primary objective of using qualitative findings to clarify and
interpret the results of the quantitative phase (Creswell, 2017). This design exploits the
strengths of both quantitative and qualitative approaches, combining the statistical
thoroughness of quantitative research with the richness of qualitative insights. By doing so, it
provides a more comprehensive understanding of research questions, particularly when
complex phenomena are involved. This approach allows to address research questions from
multiple angles, fostering a deeper exploration and interpretation of the quantitative findings.
It offers the advantage of triangulation, where different data sources converge to strengthen the
overall validity of the study, making it a valuable choice for research projects seeking to gain

holistic insights into a particular subject or phenomenon (Ivankova, 2006).

The sequential explanatory mixed methods design stands out among other mixed methods
approaches due to its specific aim of enhancing quantitative findings through the incorporation
of qualitative insights. While other mixed methods designs like concurrent triangulation or
sequential transformative also offer valuable insights, the sequential explanatory design
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provides a clear advantage in that it prioritises quantitative rigor and allows for a deeper
exploration and interpretation of those results through qualitative data. This design's sequential
approach enables researchers to address the "how" and "why" questions, adding depth and
context to quantitative findings, making it particularly suitable for research seeking a
comprehensive and robust understanding of complex phenomena. Its triangulation of data
sources strengthens the overall validity of the study, making it a powerful choice for research

aiming to achieve both breadth and depth in its findings (Creswell, 2005).

The rationale for opting for the sequential explanatory design in this study lies in its capacity
to provide a holistic comprehension of the research problem. This dual-phase strategy
facilitates a multidimensional exploration of the research question, permitting a thorough
examination from diverse angles. Moreover, employing this design allow for substantiation
and validation of quantitative findings through qualitative data. This validation process
assumes vital importance as it contributes to the establishment of the reliability and credibility
of research outcomes. The qualitative element likely produces insights and clarifications that
either strengthen or clarify the patterns or relationships recognised in the quantitative dataset,

thereby reinforcing the robustness of the findings.
2.5.Quantitative research

Quantitative research involves data collected in numeric or quantified forms, with a focus on
establishing statistical relationships, measuring, and describing. It emphasises objective
measurement and observation, along with examining correlations and causations. The main
purpose of quantitative data is to test relationships between variables and assess objective
theories. Variables in quantitative research are categorised as dependent (affected by another
variable), independent (causing an effect), and extraneous (confounding the relationship
between dependent and independent variables) (White and Millar, 2014; Hamer and Collinson,

2014; Polit and Hungler, 2013; Wong, 2014; Moxham, 2012). There are several categories of
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quantitative research such as descriptive, correlational, experimental, and Quasi experimental
(Borbasi and Jackson, 2012; Burns and Grove, 2010). The selection of a specific design allows
variables to be measured or manipulated in the study (Burns and Grove, 2010; Polit and
Hungler, 2013). For this research, we will focus on the cross-sectional study design which is

used to conduct the quantitative study in this study.

2.5.1. Cross-sectional study design

Cross-sectional study design is a research approach widely used in epidemiology, public health,
and social sciences to gain insights into the characteristics and prevalence of specific
phenomena within a given population or sample. Additionally, they offer valuable insights into
the distribution of variables and potential associations between them (Polit and Hungler, 2013;
Moxham, 2012). One of its notable advantages lies in its ability to efficiently capture a snapshot
of a population's status at a single point in time. Moreover, it is useful for estimating the
prevalence of diseases, risk factors, or societal trends, helping policymakers and healthcare
professionals make informed decisions about resource allocation and interventions (Bushman
and Huesmann, 2001). However, due to their limitations in determining cause-and-effect
relationships, cross-sectional studies are often complemented by other study designs, such as
qualitative methods when the research demands a deeper understanding of causal mechanisms

and temporal sequences (Polit and Hungler, 2013).

Overall, cross-sectional study design serves as a valuable tool for researchers and policymakers
in assessing the current state of a population's health, behaviour, or attributes and guiding
further investigations in the field of public health and social sciences (White and Millar, 2014;
Hamer and Collinson, 2014; Wong, 2014).The selection of a cross-sectional study design for
this thesis is driven by the need to efficiently capture a snapshot of the population's
characteristics, behaviours, and conditions at a specific point in time, to provide insights into
prevalence, group comparisons, and potential associations between variables. This approach
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offers a cost-effective and ethical means to gather data for hypothesis testing and policy

formulation.

2.5.2. Collection of data for cross-sectional study in this thesis

Quantitative data collection methods aim to establish statistical relationships, measure
variables, and test hypotheses. Key approaches include surveys and questionnaires, which
involve structured, standardised questions administered to a sample or population;
experiments, where variables are manipulated to assess cause-and-effect relationships;
observations. These methods enable researchers to quantify phenomena, assess objective
theories, and analyse data through statistical techniques, contributing to the empirical

foundation of the research (Atkinson et al., 2001; Polit and Hungler 2013).

Selecting questionnaires as the method for quantitative data collection in this study is justified
for several reasons. Firstly, questionnaires offer wide data coverage, structured and
standardised questions, ease of administration, efficient data processing, and objective
measurement. They also provide control over the research environment, facilitate hypothesis
testing. Questionnaires also address ethical considerations and are cost-effective. However,
potential limitations, such as response bias and limitations in capturing nuanced responses,
should be acknowledged, and mitigated. Overall, the use of questionnaires aligns with the
research objectives, allowing for the collection of precise quantitative data essential for

hypothesis testing and statistical analysis in the thesis.
2.6.Qualitative research

Qualitative research involves a thorough investigation of phenomena. It is characterised by the
collection of comprehensive narrative data using a flexible research design, allowing for an in-
depth exploration of the subject matter (Polit and Beck, 2017). Furthermore, as highlighted

by Barbour, (2000), qualitative research shines in documenting challenges and obstacles,
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exploring how they are perceived and addressed, and shedding light on the factors influencing
the success or failure of interventions and implementation efforts. Moreover, qualitative
research can be employed as a standalone approach or integrated into mixed-methods research,
combining both qualitative and quantitative data to provide a comprehensive perspective
(Huston and Rowan, 1998). There are several types of qualitative research such as ethnography,
Ground theory, narrative research, and observational research. For this thesis, we will focus on
thematic analysis, the method of qualitative research methods that is used to conduct the

qualitative aspect of this thesis.

Thematic analysis

Thematic analysis is a widely used qualitative research method that provides a structured
framework for uncovering and interpreting patterns within qualitative data. This approach
allows researchers to explore the richness of participants' experiences, narratives, or responses
by identifying recurring themes or patterns that emerge from the data. Thematic analysis is
particularly valuable in fields like psychology, sociology, and healthcare, where understanding

the complexities of human behaviour, attitudes, and perceptions is essential.

One of the strengths of thematic analysis is its flexibility, making it suitable for a wide range
of research questions and data sources. Thematic analysis provides a systematic way to
identify, analyse, and report meaningful themes that contribute to a deeper understanding of
the research topic. It also allows for the exploration of both manifest and latent content within
the data, helping researchers gain insights into not only what participants say but also what
may be implied or hidden in their responses. Through this rigorous process of data exploration
and interpretation, thematic analysis enables researchers to distil complex qualitative data into

coherent and insightful findings that can inform theory, practice, or policy.

Opting for thematic analysis as the qualitative research method for this thesis offers several

distinct advantages. Firstly, it provides a structured and systematic approach to thoroughly
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examine the richness of the data that can be collected from interviews with HCPs. Furthermore,
thematic analysis allows for a systematic and comprehensive review of the qualitative data
collected during the study. Moreover, the flexibility of this design is valuable in
accommodating the variability in the perspectives of the interviewed HCPs. In addition, the
data collected from HCPs’ narratives can be effectively analysed through thematic analysis,
ensuring that a holistic understanding of their views on patients’ adherence to oral
anticoagulants and its related factors and rigorous analytical techniques, thematic analysis
ensures that the findings are derived systematically, reducing the potential for bias or
subjectivity in the interpretation of the data. Ultimately, the insights gained from thematic
analysis in this research context can serve as a valuable resource for updating healthcare
practices and interventions. By revealing frequent themes, patterns, and nuances in HCPs’
viewpoints, this study can contribute to the development of recommendations aimed at
improving patients’ adherence to oral anticoagulants, thus enhancing the overall quality of care

in eastern Saudi Arabia healthcare system.

Collection of data for thematic analysis in this thesis

Various techniques can be employed in data collection in qualitative research, for example,
semi-structured interviews are used with the flexibility to adapt questions based on participants'
responses. Structured interviews are also utilised for exploring collective perspectives on a
subject, with researchers potentially adopting participant-observer or detached observer roles.
Another method for collection of data in qualitative research is observational data collection
which involves detailed observation of individuals and events to understand behaviours and
interactions, making it valuable for studying cultural aspects (Dicicco-Bloom and Crabtree,
2006; Foley and Timonen, 2015; Moser and Korstjens, 2017). We will focus on semi-structured

interviews as it is the method of collection of data which is selected in this research.
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Semi-structured interviews combine elements of both structured and unstructured interviews.
These interviews utilise a pre-defined set of open-ended questions or topics to guide the
conversation with participants while allowing flexibility for follow-up questions and
exploration of emerging themes (Pope and Mays, 1995). This approach provides a balance
between structure and spontaneity, enabling gathering in-depth insights, perspectives, and
experiences from participants. Semi-structured interviews are widely used in various fields,
such as social sciences, psychology, and healthcare, to explore complex phenomena,
understand participant viewpoints, and generate rich qualitative data for analysis (Lambert and

McKevitt, 2002).

The reason for selecting semi-structured interviews as the method for collection of data in this
research lies in their ability to provide rich and context-specific data. Semi-structured
interviews offer a flexible approach, allowing participants to express their views and
experiences in their own words. Moreover, this method enables the gathering of valuable
insights and perspectives that may not be readily apparent from textual or document sources
alone. By combining semi-structured interviews with content analysis, the research can achieve
a comprehensive understanding of the subject matter, enriching the depth and validity of the

findings by incorporating both qualitative and quantitative data (Creswell, 2013).

2.7.Methodological Framework in this Thesis

The objective of this thesis is to evaluate the medication adherence of individuals prescribed
OAC:s in the eastern region of Saudi Arabia and to delve into patients' experiences with OAC
usage. Additionally, the thesis aims to gain an in-depth understanding of healthcare HCPs
perspectives on adherence to and prescription of OACs in this geographical area. To
accomplish these goals, a mixed methods research approach, specifically the sequential
explanatory design, was employed. In this research, a quantitative study was conducted using

a cross-sectional design and questionnaires to collect data from patients, focusing on their
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adherence to OACs and their experiences with these medications. The questionnaire included
questions about demographics of patients such as age, sex, education level, and comorbidities.
It also included questions about their awareness of the reasons for which they were prescribed
OAC:s, their convenience with OACs, and missing doses of OACs and reasons for missing

OACs.

Furthermore, a qualitative study employing thematic analysis research design was carried out,
involving the collection of data through semi-structured interviews schedule with HCPs. The
questions were about perspectives of HCPs on patients’ adherence to OACs, factors influence
prescribing OACs, and support for OACs’ users. Participating pharmacists were asked about
their involvement in supporting patients and their role in increasing adherence to OACs. The
rationale for selecting these research designs and data collection methods has been previously

elucidated.

This overarching aim was realised through a series of four distinct studies: 1) A systematic
literature review to assess OAC adherence among patients in the Middle East (Chapter 3). 2)
An evaluation of patients' adherence to OACs employing the Hill-Bone Medication Adherence
Scale (Chapter 4). 3) A survey designed to gauge patients' experiences with OACs (Chapter 5).
4) An exploration of HCP perspectives regarding patients' adherence and the prescription of
OACs (Chapter 6). Table 2.1. provides an overview of the research aim, approach, qualitative
and quantitative studies, and the justifications for your chosen methodology and data collection

methods.
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Table 2.1. Methodology overview

Research Aims

- Assess medication adherence of
patients prescribed OACs in eastern
Saudi Arabia

- Investigate patients' experience with
OAGCs

- Provide insights from HCPs on
adherence to and prescribing of
OAC:s in eastern Saudi Arabia

Research Approach

Mixed methods (sequential explanatory)

Quantitative Phase

Cross-sectional study design

Data Collection for quantitative study

Measuring adherence to OACs: HB
scale. Patients’ experience with taking
OAC:s: questionnaires administered to
patients.

Qualitative Phase

Thematic analysis research design

Data Collection for qualitative Phase

Semi-structured interviews with HCPs

2.8. Reliability of the study

For the reliability of this research, careful adherence to the study protocols was maintained.

The researcher conducted in-person interviews with patients, rigorously adhering to the

prescribed interview structure to minimise potential biases. Additionally, these interviews were

scrutinised by the supervisors to ensure consistency and reliability. To further strengthen the

research's reliability, the questions of the interviews underwent scrutiny from experts in

psychology and experienced pharmacists. Moreover, supervisors reviewed the questions to

confirm their alignment with established interviewing techniques, collectively enhancing the

overall reliability of this study.
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2.9.Validity of the study

In this research, a triangulation approach was employed, which entails the utilisation of
multiple data collection methods. This methodological triangulation aimed to merge findings
from different sources, thereby enhancing the overall validity of the study. The research
included both interviews and questionnaires, embracing a combination of quantitative and
qualitative data collection approaches. Specifically, the study incorporated two distinct
quantitative measures to assess medication adherence: the HB scale, a well-validated tool for
measuring adherence, and a self-report question, and semi-structured interviews with HCPs.
The inclusion of these dual measures was undertaken to boost the validity of the study's primary
outcome, which focused on assessing patients’ adherence to OACs and exploring views of

HCPs on patients’ adherence to OACs.

2.10. Research ethical considerations

The University of Birmingham Code of Practice for Research and the information and
guidance  provided on the University’s ethics webpages was followed

(https://intranet.birmingham.ac.uk/finance/accounting/Research-Support-Group/Research-

Ethics/Links-and-Resources.aspx). This research obtained full ethical approval from the
University of Birmingham (Protocol number: ERN 19-0689). This research was also
approved by the ethics committee in the site of the study (Prince Sultan Cardiac Centre PSCC)
(Appendix I). Confidentiality of the interviews was sought through conducting the interviews
in a private location offered by the study site. Obtained data was kept securely in a designated
location in the PSCC, no access to the information was given to unauthorised individuals.
Anonymity of the participants was an issue of high importance and no personal identification
materials were exposed under any circumstances. Local protocols for patients’ confidentiality

were followed to safeguard rights of participants.
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CHAPTER THREE

A SYSTEMATIC REVIEW OF ADHERENCE TO

ORAL ANTICOAGULANTS AMONG ATRIAL

FIBRILLATION PATIENTS IN THE MIDDLE EAST
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3.1. Introduction

3.1.1. Prevalence and incidence Atrial Fibrillation

AF is the major type of arrhythmia that affects the human heart. It affects about 1% of the
world population (Miyasaka et al., 2006). The condition is an independent risk factor for stroke,
which can be a disabling condition and can cause death. It has been reported that about 36% of
all strokes in patients over 80 years are related to AF (Psaty ef al., 1997). In the United
Kingdom, AF is responsible for about 3% to 6% of acute hospital admissions (Zarifis ef al.,
1997; Lip et al., 1994). Recent studies reported that AF is affecting 1 in 10 of the elderly
population in the UK (Burdett and Lip, 2020). The total number of individuals affected by the
condition is increasing around the world (Camm et al., 2010). By 2050 the total number of
patients who suffer (AF) is expected to be about 16 million in the United States alone (Krijthe

et al., 2013; Marillo et.al.2017).

The United Nations (UN) classifies countries, based on data from the organisation’s agencies,
into developed economies, economies in transition, and developing economies. In developing
countries, data about the epidemiology of AF is less available compared to developed world
(Lip et al., 2015). Studies during the 1990s and mid 2000s reported varied incidences of the
condition. For example, studies from Taiwan revealed a 1.16-0.76 in women, and 1.37-1.68
per in men (1,000 person-years) while studies from China reported more than 7% incidence of
AF, corresponding to 0.7 cases per 1000-year (Chien ef al. 2010). According to various large-
scale studies in UK, such as the UK Biobank and the Health Survey for England, it is estimated
that around 1-2% of the UK population is affected by atrial fibrillation, resulting in
approximately 10-20 cases per 1000 individuals. Nevertheless, Moreover, the prevalence of
AF tends to rise with age, indicating that certain age groups may experience a higher
prevalence. For instance, individuals aged 65 or older are estimated to have a prevalence of AF
of approximately 5-6%.
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3.1.2. Prevalence of AF in the Middle East

The Middle East region represents one of the areas where the prevalence of AF is least studied.
In addition, there are no official published statistics about the numbers of AF patients in the
Middle East region (Alsheikh-Ali et al., 2014; Al-shamakhani et al., 2018). Dabdoob et al.,
(2007) commented on the epidemiology of AF among the Qatari population. They reported
12% incidence of AF among Qatari patients, with an associated burden of comorbidities such
as hypertension and diabetes mellitus. There is a need for further prevalence studies, or routine

collection of diagnoses, in healthcare systems in the region.

3.1.3. Use of OACs for management of AF and for prevention of ischaemic stroke

Treatment of AF depends mainly on using OACs. Warfarin used to be the main treatment for
AF and has been in use since the early 1950s (Verhoef et al., 2014). It acts in the liver by
inhibiting the synthesis of four vitamin K-dependent coagulant proteins. Warfarin significantly
reduces the relative risk of stroke by 64% compared to 22% when using antiplatelet such as
aspirin (Hart et al., 2007). Disadvantages of warfarin include major bleeding incidences, the

need for regular monitoring, drug-food interactions, and drug-drug interactions (Amin, 2013).

DOAC:s are a type of oral anticoagulant medication used to prevent blood clots in patients who
are at risk of thromboembolic events, including pulmonary embolism and stroke. They offer a
more effective and convenient treatment option compared to traditional anticoagulants like

warfarin, as they directly target specific clotting factors in the blood (Dentali et al., 2012).

The four main DOAC drugs are dabigatran, rivaroxaban, apixaban, and edoxaban, and they are
approved for various indications such as prevention of stroke and systemic embolism in
patients with non-valvular atrial fibrillation, treatment and prevention of deep vein thrombosis
and pulmonary embolism, and prevention of venous thromboembolism in patients undergoing

orthopaedic surgery (Connolly et al., 2009).

57



Clinical studies have shown that DOACs have similar or lower bleeding risks compared to
traditional anticoagulants, and they are more convenient to take as they do not require frequent
monitoring or dose adjustments. However, DOACs may not be suitable for all patients, and
healthcare providers should carefully consider individual patient factors before prescribing

these medications (Patel et al., 2011).

In terms of the reversibility of DOACs, they have a relatively short half-life compared to
traditional anticoagulants, which allows for a faster reversal of their anticoagulant effects
(Ageno et al., 2016). In cases where urgent reversal is needed, DOAC-specific reversal agents
are available, such as idarucizumab for dabigatran and andexanet alfa for rivaroxaban and

apixaban (Almegren, 2017).

Clinical trials have demonstrated that these reversal agents can effectively and rapidly reverse
the anticoagulant effects of DOACs, leading to improved haemostasis in patients who
experience bleeding events or require urgent surgery (Seigal et al., 2015). However, these
reversal agents are expensive and not widely available, which may limit their use in certain

settings (Pollack et al., 2015).

Overall, the reversibility of DOACs is an important consideration when using these
medications, and healthcare providers should be familiar with the available reversal agents and
their indications in order to effectively manage bleeding events or urgent surgery in patients on

DOAC therapy (Glund et al., 2015).

The clearance of DOACs from the body can be affected by renal function, as these medications
are primarily eliminated through the kidneys. Patients with impaired renal function may have
reduced clearance of DOACS, leading to higher drug concentrations and an increased risk of
bleeding (Gomez-Outes et al., 2016). To account for this, DOACs' dosing guidelines typically

recommend dose adjustments or avoidance in patients with reduced renal function. For
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example, dabigatran and edoxaban require dose reductions in patients with moderate or severe

renal impairment, while rivaroxaban and apixaban are contraindicated in patients with severe

renal impairment (Mavrakanas et al., 2017). Table 3.0. Summarises the dosing guidelines of

DOAC:Ss.

Table 3.0. Prescribing of DOAC:s for patients with impairment of renal function

OAC

Dabigatran

Rivaroxaban

Apixaban

Edoxaban

Indication

Prevention of stroke and
systemic embolism in non-
valvular atrial fibrillation

Treatment and prevention of
DVT and PE

Prevention of stroke and
systemic embolism in non-
valvular atrial fibrillation

Treatment and prevention of
DVT and PE

Prevention of recurrent DVT
and PE

Prevention of stroke and
systemic embolism in non-
valvular atrial fibrillation

Treatment and prevention of
DVT and PE

Prevention of recurrent DVT
and PE

Prevention of stroke and
systemic embolism in non-
valvular atrial fibrillation

Treatment and prevention of
DVT and PE

Prevention of recurrent DVT
and PE

Dose

150 mg twice daily for CrCl > 50 mL/min; 75 mg twice
daily for CrCl 30-50 mL/min

150 mg twice daily after 5-10 days of parenteral
anticoagulation

20 mg once daily with the evening meal; 15 mg once daily
with the evening meal if CrCl 15-50 mL/min

15 mg twice daily for the first 21 days, followed by 20 mg
once daily thereafter

20 mg once daily after 6 months of initial treatment

5 mg twice daily; 2.5 mg twice daily if at least two of the
following criteria are met: age > 80 years, body weight < 60
kg, or serum creatinine > 1.5 mg/dL

10 mg twice daily for 7 days, followed by 5 mg twice daily
thereafter

2.5 mg twice daily after at least 6 months of initial treatment

60 mg once daily; 30 mg once daily if CrCl 15-50 mL/min
or patient meets one of the following criteria: body weight <
60 kg, age > 75 years, or serum creatinine > 1.5 mg/dL

60 mg once daily after 5-10 days of parenteral
anticoagulation

30 mg once daily after at least 6 months of initial treatment

In clinical practice, HCPs should regularly monitor renal function in patients taking DOACs

and adjust dosing as necessary to ensure safe and effective treatment. Additionally, patients
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with impaired renal function should be closely monitored for bleeding events or other adverse
effects related to DOAC therapy (Boriani et al., 2021). Dabigatran functions as a direct
thrombin inhibitor by blocking thrombin, a crucial enzyme in the process of blood coagulation,
to prevent the formation of blood clots. Its primary purpose is to prevent systemic embolism
and stroke in individuals with AF, treat deep vein thrombosis and pulmonary embolism, and
prevent venous thromboembolism after hip or knee replacement surgery (Connolly et al.,

2009).

According to the NICE guidelines, dabigatran is recommended for use in patients with AF and
at least one risk factor for stroke, based on evidence showing similar efficacy to warfarin but
with a lower risk of bleeding. In addition, the drug is endorsed to treat DVT and PE, and to
prevent VTE following hip or knee replacement surgery (NICE, 2014). Rivaroxaban is a
DOAC that works by blocking factor Xa, a key enzyme involved in the blood clotting process,
thus preventing the formation of blood clots. Rivaroxaban is indicated for a variety of medical
conditions, including the prevention of stroke and systemic embolism in patients with AF, the
treatment and prevention of DVT and PE, and the prevention of VTE after hip or knee
replacement surgery. The NICE guidelines 2014 recommend the use of rivaroxaban for the
prevention of stroke and systemic embolism in patients with AF and at least one risk factor for
stroke. Clinical trials showed that this drug is non inferior to warfarin in AF patients for

prophylaxis of stroke (Patel et al., 2011).

Apixaban is a factor Xa inhibitor that has been approved for stroke prevention. The Apixaban
for Reduction in Stroke and Other Thromboembolic Events in Atrial Fibrillation
(ARISTOTLE) trial was published in 2011. It was a multicentre double blind comparative trial.
The primary outcome of the trial was as follows: stroke or systemic embolism 1.27%/year with
apixaban and 1.6% with warfarin (P<0.001 for non-inferiority and 0.01 for superiority). The
rate of haemorrhagic stroke was 49% lower in the apixaban group. The trial also showed that
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major bleeding risk was 2.13% with apixaban and 3.09% per year with warfarin (Granger et

al., 2011).

Edoxaban is another factor Xa inhibitor that has been approved for stroke prevention. The
ENGAGE AF-TIMI 48 trial showed that edoxaban in 60 mg and 30 mg daily doses is
noninferior for stroke prophylaxis in patients with AF compared with warfarin. The trial
primary end point also showed that edoxaban was non inferior to warfarin for the primary
endpoint of stroke or systemic embolic event (1.5% warfarin vs. 1.18% edoxaban 60mg dose)
, and warfarin and low-dose edoxaban (1.5% warfarin vs. 1.61% edoxaban 30mg dose).(

Giugliano et al., 2013).

Now many clinical guidelines now recommend use of OACs lifelong for AF patients to reduce
the risk of stroke (Camm ef al., 2010). OACs are therefore a lifelong therapy for the majority
of patients experiencing AF (Brass, 1997; Gage et al., 2001), and therefore adherence to

therapy is an important factor in their use.

3.1.4. Burden of AF and stroke on health systems

The risk of morbidity and mortality is increased in AF patients due to the significant increase
in the risk of stroke (Lip et al., 2012). Studies have shown that AF increases the risk of stroke
from 4.6% in 50-59 years old to 20.2% in 80-89 years, five times increase (Lip,2013). AF-
related stroke results in more mortality, greater disability, longer hospital stays, poorer

functional outcome, and reduces the chance of home discharge (Bjorck et al., 2013).

In developed countries, such as the USA, direct costs of stroke are expected to increase by 23%
over the 20-year period up to 2030 to reach $95.6 billion from the US annual health care budget,
and the indirect costs is expected to rise to $44.4 billion (Heidenreich et al., 2011). In the UK,
it has been estimated that 1.4 million patients are at risk of stroke due to AF. About 4% of these

patients are over 80 years old (Heidbuchel et al., 2015). In England alone, spending on
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anticoagulants rose by more than £100 million in 2015/2016 and by around £400 million in
2017/2018. The cost of treatment is expected continue rising to reach about £1 billion per year
by 2020 (Burn and Pirmohamed, 2018). These figures are important since in developing

countries such expenditure may be unsustainable (Gaziano, 2005).

3.1.5. Adherence to medications

The concept of adherence to medication, as defined by the World Health Organisation (WHO),
refers to the degree to which an individual's actions align with the prescribed recommendations
from their healthcare provider, which may include taking medication, adhering to a specific
diet, or implementing lifestyle changes (WHO, 2003). This definition considers several factors,
including the patient's initial engagement with pharmacotherapy, their ongoing compliance
over time, any instances of temporary or permanent discontinuation, and resuming medication
usage after a break. Thus, adherence to medications encompasses all these components (Sabate,

2003).

3.1.6. Rationale for importance of adherence to OACs in AF patients

Adherence to OAC medications is crucial for successful treatment of patients with atrial
fibrillation AF and other conditions that require OACs therapy (Ho et al., 2019). Non-
adherence to OACs has been associated with significant health problems for patients, including
an increased risk of stroke and damage to different organs affected by stroke (Platt et al., 2010,
Yao et al., 2018). Failure to adhere to OACs has been linked to severe health issues such as an

increased risk of stroke and organ damage (Zhang et al., 2018).

Numerous studies have investigated OACs' adherence rates among various patient populations,
including Schulman (2014), who evaluated adherence patterns among OACs-naive AF patients
and those already on DOACs. Results revealed that adherence to OACs declined over time for
patients who were already taking them, with DOAC patients exhibiting suboptimal drug levels

when compared to the OACs-naive group.
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Moreover, Shore and colleagues (2014) conducted a study to explore the relationship between
inadequate adherence to dabigatran and clinical outcomes over time in patients with atrial
fibrillation (AF). Their analysis was based on the RE-LY trial, which compared two different
doses of dabigatran with warfarin in AF patients, and adherence was evaluated through pill
counts at 3, 6, and 12 months. Out of the 18,113 patients enrolled, 80.6% demonstrated good
adherence to the medication. The study findings revealed that maintaining good adherence to
dabigatran therapy was linked to more favourable clinical outcomes for AF patients. The
authors also suggested that implementing adherence-enhancing interventions could be a
valuable strategy to improve patient outcomes. Several studies have demonstrated the negative
impact of non-adherence to OAC medications on the health outcomes of patients with various

conditions.

For instance, in their study, Yao et al. (2016) aimed to investigate the relationship between
adherence to OACs therapy and the incidence of stroke and bleeding in individuals with AF.
They employed a retrospective cohort study design and examined data from 64661 patients in
the US. The findings revealed that patients who did not adhere to their OACs therapy had a

considerably elevated risk of experiencing stroke and bleeding in the context of AF.

Furthermore, Jortveit, and colleagues (2019) undertook a systematic review and meta-analysis
to assess the effect of not following the recommended OAC treatment on the incidence of
stroke and all-cause mortality in patients with AF. The study analysed 14 research papers
involving a total of 97,291 AF patients. The analysis revealed that not following the prescribed
OAC treatment was linked to a higher risk of stroke (RR, 1.64; 95% CI, 1.38-1.94; 12=76%;
P<0.001) and all-cause mortality (RR, 1.50; 95% CI, 1.31-1.71; 12=68%; P<0.001).
Furthermore, non-adherence to vitamin K antagonists was associated with a higher risk of
stroke (RR, 1.69; 95% CI, 1.47-1.94; 12=79%; P<0.001) and all-cause mortality (RR, 1.50;
95% CI, 1.30-1.73; 12=68%; P<0.001). Non-adherence to DOACs was also linked to an
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increased risk of stroke (RR, 1.44; 95% CI, 1.05-1.98; 12=81%; P=0.02) and all-cause mortality
(RR, 1.65; 95% CI, 1.20-2.29; 12=0%; P=0.002). In conclusion, the study established that not
following the recommended OAC treatment leads to a higher incidence of stroke and all-cause
mortality in AF patients. Therefore, enhancing medication adherence should be a top priority

in managing AF.

Similarly, Yao et al. (2018) conducted a retrospective cohort study on adherence to OACs
among AF patients. In their study, the researchers identified 23 relevant studies with a
combined patient population of 60,674 individuals. They found that the collective prevalence
of non-adherence to OACs was 31.5%. Non-adherence was also associated with a higher risk
of stroke or systemic embolism, with a hazard ratio of 1.51 and a 95% confidence interval of
1.19-1.92. Based on these findings, the authors concluded that non-adherence to OACs is a
widespread issue that increases the likelihood of adverse clinical outcomes. They suggest the
need for the development and implementation of effective strategies to improve adherence in

clinical practice.

In addition, McHorney et al. (2017) conducted a study to investigate the factors that are linked
to adherence to OACs therapies for stroke prevention in patients diagnosed with AF. The study
utilised data from 17,095 patients who were enrolled in a national managed care plan in the
United States. The authors observed that adherence to OAC therapies was inadequate, with
only 44.2% of patients achieving optimal adherence, which was defined as taking at least 80%
of the prescribed doses. In addition, patients who were older, had higher income, and had better
health status were found to be more adherent to their OAC therapy, whereas those with multiple
comorbidities and taking multiple medications were less likely to be adherent. The authors
suggest that addressing modifiable factors such as patient education, simplifying medication
regimens, and addressing side effects and drug interactions could help to enhance adherence to

OAC therapies for stroke prevention in AF patients. They also emphasised the importance of
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further research to gain more insight into the underlying reasons for low adherence and to

develop more effective interventions to improve adherence.

These studies highlight the importance of adherence to OAC medications in preventing serious
health problems such as stroke. Healthcare providers should prioritise patient education and
interventions to improve adherence to OACs. By understanding the factors that contribute to
non-adherence and tailoring interventions to address patients' specific needs, healthcare
providers can enhance patients' health outcomes and minimise the risks associated with non-
adherence. Overall, healthcare providers should regularly monitor adherence levels and
intervene promptly to prevent potential health problems associated with non-adherence to OAC

medications.

In the Middle East, there have been several studies examining adherence rates to OACs. In
2016, Eltayeb and colleagues in Sudan discovered that only 5.7% of patients adhered to
warfarin therapy. Their findings indicated that patients who were satisfied with and adherent
to warfarin treatment had better control over their International Normalised Ratio (INR) levels.
The study also revealed that non-adherence to warfarin therapy had negative consequences on
patients' health-related quality of life (HRQOL) and daily activities. In addition, Elbur and
colleagues conducted a cross-sectional study in western Saudi Arabia to evaluate patients'
knowledge, satisfaction, and adherence to oral anticoagulant (OAC) treatment, and to identify
predictors of these domains. Two groups of patients were recruited, with 208 patients in group
A for knowledge assessment and 248 patients in group B for satisfaction and adherence
measurement. The study found that only 14.9% of patients had adequate knowledge about OAC
treatment, and patients with an intermediate educational level or above were more
knowledgeable. The satisfaction rate with anti-clot treatment was 63.7%, and females were less
satisfied than males. The study also revealed that the rate of adherence to oral anticoagulant

treatment was 35.9%. The authors recommend that health education should be provided to
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improve patients' knowledge about oral anticoagulant treatment, and that patients should be

motivated to increase their satisfaction and adherence to therapy.

Low levels of awareness regarding cardiovascular diseases, lack of infrastructure, and low
income are significant challenges in developing countries. These obstacles make it difficult to
implement comparable measures for reducing risk factors and taking preventive approaches to

conditions such as stroke and neurological disorders (Ghandehari, 2011).

Compared to other regions and Western countries, there is a limited number of studies on the
prescribing patterns and utilisation of OACs in the Middle East (Lip et al., 2012). This has led
to a lack of understanding of the burden of OAC use, patients' attitudes and perceptions towards

these medications, and their adherence to prescribed OACs (Chugh et al., 2014).

3.1. 7. Measuring adherence to medications

It is crucial to assess medication adherence to ensure optimal health outcomes for patients.
Findings of studies on adherence to medications suggested that accurately measuring adherence
to medications is essential for determining the effectiveness of a treatment plan, identifying
potential barriers to adherence, and tailoring interventions to improve patient compliance
(Osterberg et al., 2005; Kripalani et al., 2007). Consequently, measuring adherence to
medications is important for several reasons: to ensure effectiveness of treatment as adherence
to medication or treatment regimen is crucial for its effectiveness. If a patient does not adhere
to the prescribed medication or treatment plan, it can lead to the progression of the disease or

condition, and may result in treatment failure (Cavanagh et al., 2013).

Moreover, adherence to medication and treatment is associated with improved patient
outcomes, such as better symptom control, reduced complications, and improved quality of

life. By measuring adherence, healthcare providers can identify patients who may be at risk of
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poor outcomes and take steps to improve adherence and optimise their treatment (Shiovitz-

Ezra et al., 2009).

In addition, measuring adherence can help identify barriers to adherence, such as side effects,
forgetfulness, or difficulty understanding instructions. Healthcare providers can work with
patients to address these barriers and develop strategies to improve adherence (Kardas et al.,

2013)

Another benefit from measuring adherence is to facilitate communication between patients and
healthcare providers. By discussing adherence and barriers to adherence, healthcare providers
can better understand their patients' needs and tailor their treatment plans accordingly.
Furthermore, non-adherence to medication and treatment is associated with increased
healthcare costs, such as hospitalisations. By measuring adherence and improving adherence
rates, healthcare providers can reduce healthcare costs and improve the overall quality of care

(Aitken et al., 2012).

Table 3.1 provides an overview of the different methods that can be used to measure adherence

to medications, including both direct and indirect methods.

Table 3.1. Summary of methods for measuring adherence (Osterberg,2005)

Advantages Disadvantages
Direct methods
L Dlr?Ctly observed Most accurate Impractical, Patient can hide
therapy

pills and discard later

1. Measurement of

foro b Objective methods Expensive, variability can

occur in metabolites

1il. Measurement of

) Objective,  suitable for Used tests are expensive
biomarkers

clinical trials

Indirect methods

1. Patients’
questionnaires, self-
reported

Simple, inexpensive, mostly Susceptible to errors, results
used in clinical settings are sometimes inaccurate by
patients
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. Pill count

ii.  Rates of
prescriptions refill

Objective, quantifiable,
easy to perform

Data affected by patients’
behaviour (e.g. dumping)

iv.  Assessment of
patient’s clinical
response

Refill is not equivalent to
taking tablets

V. Electronic

medications monitors

Confounding factors may
affect response

vi.  Measuring
physiological
markers

Requires frequent visits,
need downloading the data,
expensive

vii.  Patients’ diary

This systematic review aimed to review the literature to determine levels of adherence to OACs
in AF patients in the Middle East. The reason for selection of AF because it is the main
condition for which OACs are prescribed and AF patients represents the main patient group
who are taking these medications. For example, the data from the UK indicated that in 2017,

the proportion of the prescribed and dispensed OACs for AF patients was 65.6%. Literature

Easy to obtain data,
objective

Easy to perform, simple
Accurate, tracks medication
taking patterns

Easy to carryout

Markers may be absent for
different reasons

Help to correct poor recall

Easily altered by patients

was searched for comparable data from the Middle East but no information was found.

Specific objectives for this systematic review are:

. To determine the level and rate of non-adherence to OACs in patients with AF in the

Middle East.

. To determine factors affecting non-adherence to OACs in AF patients from the

Middle East.

. To determine clinical and non-clinical outcomes that affect OACs usage among AF

patients in the Middle East.

3.2. Materials and Methods
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3.2.1. Search protocol
3.2.2. Eligibilty criteria

The protocol for this systematic review was registered on PROSPERO (CRD42019124610)
(Appendix II). The search included primary studies into adherence to OACs within the Middle
Eastern region. It included data obtained from both cross-sectional and cohort studies. To
collect relevant articles on adherence to OACs and atrial fibrillation, we systematically queried
several databases, namely Pubmed, Pubmed Central UK, Embase, ScienceDirect, and Google
Scholar. Our search was guided by specific keywords, which included the names of individual
OAC:s like warfarin, dabigatran, rivaroxaban, apixaban, and edoxaban. The search period was
from January 1, 2009, to June 30, 2021, which was chosen due to the timeline of DOACs
incorporation into clinical practice. The search was limited to studies conducted in middle
Eastern countries, namely Saudi Arabia, Egypt, Sudan, Kuwait, Qatar, United Arab Emirates,
Israel, Bahrain, Jordan, and Lebanon. Duplicate studies were excluded, and the references of
the collected articles were reviewed to select relevant studies. Abstracts and titles of the articles
were independently screened by the research team, and relevant studies were selected based on
specific criteria such as studies describing adherence to OACs, articles assessing patients’
related factors to adherence such as satisfactions with OACs, and papers commenting on
adherence to prescribing guidelines for OACs. Published quantitative data articles in English
language that included data about patients’ adherence to OACs, knowledge of patients about
OAC:s, satisfaction of patients with OACs, adherence to prescribing guidelines of OACs by
prescribers, and pharmacovigilance studies about OACs were included in this review.
Registries and studies which were conducted outside the Middle East region were excluded.
Articles that included non-adherence, and adherence to OACs in conditions other than AF were

also excluded. The PRISMA guidelines were followed in this systematic review (Figure 3.1).
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Pubmed/Embase/sciencedirect.com/google scholars searching

2009- 2021

} [Identification ]

[Screening

[Eligibility

[Included

|

Articles screened by title and abstract

(no =3116)

|

Records excluded

(no =3029)

Full-text articles assessed

(no = 87)

Studies included in
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Fig. 3.1. Consort diagram for selection of studies
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3.2.3. Evaluation of the studies
The Joanna Briggs Institute Critical (JBI) checklists designed for analytical cross-sectional
studies and cohort studies were chosen to evaluate the quality of the selected cross-sectional

and cohort studies in this systematic review.

The JBI Critical Appraisal Checklist for Analytical Cross-Sectional Studies consists of nine
questions that assess the study's methodological quality. These questions address factors such
as the representativeness of the sample population, the use of a reliable outcome measurement
tool, the recognition and control of confounding variables in the analysis, and the applicability

of the findings to the study population (Appendix II).

The JBI Critical Appraisal Checklist for Cohort Studies comprises of 11 questions addressing
key aspects of cohort study methodology, including the clarity of study objectives,
appropriateness of the study population selection, accuracy of exposure and outcome
measurement, adequacy of follow-up data, appropriate statistical analysis methods,
consideration of confounding factors, and the validity of study results and conclusions. JBI
tools were carefully chosen because of its practicality and its appropriateness for the selected

studies (Appendix II).
3.3.Results

Twenty two studies met the inclusion criteria were conducted across 11different countries in
the region. There included Jordan (n=1), Kuwait (n=1), Qatar (n=5), Saudi Arabia (n=7), Sudan
(n=1),Turkey (n=1), United Arab Emirates (n=3), and three multi-centre studies: Bahrain,
Kuwait, Qatar, Oman, United Arab Emirates, and Yemen (n=2), and Bahrain, Jordan, Lebanon,
Saudi Arabia, and United Arab Emirates (n=1). (see Appendix II for outcome of data

extraction).
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3.3.1. Evaluation of the selected studies

When applying the JBI Critical Appraisal Checklist for Analytical Cross-Sectional Studies, it
was observed that most studies provided comprehensive descriptions of the study population
and setting. However, in the case of (Eltayeb et al., 2016) study, the site where the research
was conducted was not adequately specified. The exposure was measured in a valid and reliable
way in all studies excluding (Alshammari and Alhantoushi, 2018). The objective, standard
criteria used for measurement of the condition are followed in the studies. However,
confounding factors were not clearly identified in studies that discussed oral anticoagulant
warfarin (Eltayeb et al., 2016), (Balkhi et al., 2017), (Elbur et al., 2015), (Ababneh et.al., 2016),
(Alyousifand Almeman, 2016), (Salam et al., 2012), (Elewa et al., 2016 a), (Elewa et al., 2016),
(Elewa et al., 2017). For example, drug interactions checks were not reported if it had been
assessed. Consequently, it was not clear if strategies to deal with confounding factors were in
place. This contrasts with studies that considered DOACs where confounding factors are
clearly defined (Elewa et al.,2018), (Al-Meman and Almutairi, 2014), (Shehab et al., 2015),
(Mayet et al., 2018), (Martinez et al., 2018), (Emren et al., 2018). The JBI critical appraisal
tool for cohort studies was employed to assess the quality and relevance of the following cohort
studies (Elewa et al.,2016 a), (Zubaid et al., 2013), (Zubaid et al., 2015), (Martinez et al., 2018),
(Alyousif and Alsaileek, 2016), (El Kadri et al., 2021), (Anoussi et al., 2021), which are
included studies. The evaluation process confirmed that the selected cohort studies successfully

met the criteria for inclusion in the systematic review.

3.3.2. Study design

Two study designs were found in the selected studies, namely cross-sectional studies and
cohort study designs. Cross sectional survey study design was used in 15 studies (Eltayeb et
al., 2016), (Balkhi et al., 2017), (Mayet et al., 2018), (Elbur et al., 2015), (Alshammari and
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Alhantoushi,2018), (Elewa et al.,2016), (Emren et al., 2018),(Ababneh et.al., 2016), (Al-
Meman and Almutairi, 2014), (Salam et al., 2012), (Elewa et al., 2017), (Shilbayeh et al.,
2018), (Shelbayeh et al., 2018 a), (Elewa et al., 2018), (Shehab et al., 2015). Cohort study
design was found in 5 studies (Elewa et al.,2016 a), (Zubaid et al.,2013), (Zubaid et al., 2015),
(Martinez et al.,2018), (Alyousif and Alsaileek,2016), (El Kadri et al., 2021), (Anoussi et al.,

2021).

3.3.3. Settings of the selected studies

The studies were carried out in either anticoagulants clinics, specialised cardiac hospitals, or
general practice (GP) centres. Anticoagulants clinics were the venue for collecting data in 15
studies (Eltayeb et al., 2016), (Mayet et al., 2018), (Elbur et al., 2015), (Zubaid et al., 2013),
(Emren et al., 2018),(Ababneh et.al., 2016), (Shilbayeh et al., 2018), (Elewa et al., 2018), (
Salam et al., 2012), (Elewa et al., 2016 a), (Elewa et al., 2016), (Elewa et al.,2017), (Zubaid et
al., 2015), (Shilbayeh et al., 2018a) ,(Shehab et al., 2015). Three studies were conducted in
primary care (Alshammari and Alhantoushi, 2018), (Balkhi et al., 2017), (Martinez et al.,
2018). Specialised cardiac centres was the host of 2 studies (Alyousif and Alsaileek., 2016),
(Al-Meman and Almutairi, 2014). Eleven studies were single-site studies (Al-Meman and
Almutairi, 2014), (Shilbayeh et al., 2018), (Alyousif and Alsaileek., 2016), (Balkhi et al.,
2017), (Eltayeb et al., 2016), (Shilbayeh et al., 2018a), (Elbur et al., 2015), (Mayet et al., 2018),
(Elewa et al., 2016), (Elewa et al., 2016 a), ( Salam et al., 2012), with 9 studies being
undertaken in multiple centres (Elewa et al., 2017), (Martinez et al., 2018), ( Zubaid et al.,
2015), (Elewaetal., 2018), ), (Emren et al., 2018), (Zubaid et al., 2013), (Ababneh et.al., 2016),

(Alshammari and Alhantoushi, 2018), (Zubaid et al., 2015).

3.3.4. Duration of the selected study
Durations of data collection varied between the studies, in 4 studies, it was between 1 and 2
months (Eltayeb et al., 2016), (Elbur et al.,2015), (Balkhi et al., 2017), (Alshammari and
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Alhantoushi, 2018). In other 4 studies, it was necessary to spend between 2.5 and 5 months to
obtain the data (Mayet et al., 2018), (Shilbayeh et al., 2018), (Zubaid et al., 2013), (Shilbayeh
et al., 2018a). Six to 8 months was the period for collecting data in 3 studies (Emren et al.,
2018), (Ababneh et.al., 2016), (Zubaid et al., 2013). Moreover, studies needing between 12 and

19 months were 3 (Alyousif and Alsaileek, 2016), (Zubaid et al., 2015), (Elewa et al., 2016).

In addition, between 19 and 36 months was necessary for 3 studies (Elewa et al., 2016 a), (Al-
Meman and Almutairi, 2014), (Martinez et al., 2018). Two studies retrieved data for 60 months
(Elewa et al., 2017), (Elewa et al., 2018). Finally, only 1 study included data for (20 years) 240

months (Salam et al., 2012).

3.3.5. Tools to measure adherence to OACs

Different adherence measuring scales were used. Morisky 8-item Scale was used to measure
adherence in 3 studies (Emren et al. 2018), (Ababneh et al., 2016), (Shilbayeh et al., 2018). In
addition, Morisky 4-item Scale translated to Arabic language was used in 2 studies (Eltayeb et
al., 2016), (Elbur et al., 2015) while the Medication Adherence Questionnaire (MAQ)

translated to Arabic was used in 1 study (Balkhi et al., 2017). (Table 3.2).

Table 3.2. Adherence measures and authors of the publications

Type of measuring adherence scale Authors of the studies
Morisky 8-item (Emren et al.2018), (Ababneh et al.,2016),
(Shilbayeh et al., 2018)
Morisky 4-item Scale translated to Arabic (Eltayeb et al.,2016), (Elbur et al., 2015)
language
Medication Adherence Questionnaire (MAQ) (Balkhi et al., 2017)

translated to Arabic language
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3.3.6. Tools to measure patients’ satisfaction with OACs

To measure patients’ satisfaction with oral anticoagulants, Anti-Clot Treatment Scale ACTS
was used in 3 studies (Eltayeb et al., 2016), (Balkhi et al., 2017), (Elbur et al., 2015). The 24-
item Duke Anticoagulation Satisfaction Scale DSS was used in one study (Elewa et al., 2016

a). (Table 3.3).

Table 3.3. Satisfaction with oral anticoagulants measures and authors of publications

Type of satisfaction measure Authors of studies

Anti-Clot Treatment Scale ACTS (Eltayeb et al., 2016), (Balkhi et al., 2017),
(Elbur et al.,2015)

The 24-item Duke Anticoagulation Satisfaction (Elewa et al.,2016 a)
Scale DASS

3.3.7. Measuring effectiveness and usage of OACs
Time in therapeutic range TTR was used in 4 studies (Zubaid et al., 2013), (Shilbayeh et al.,

2018), (Elewa et al., 2016 a), (Alyousif and Alsaileek et.al., 2016).

3.3.8. Overview of the objectives of selected studies

The objectives of the selected studies were as follows: measuring adherence to oral
anticoagulants, measuring adherence to oral anticoagulants and patients’ satisfaction with oral
anticoagulants, measuring adherence to oral anticoagulants and assessing knowledge about oral
anticoagulants, assessing adequacy of anticoagulation with oral anticoagulants, assessing
adequacy of anticoagulation with oral anticoagulants and knowledge about oral anticoagulants,
assessing adequacy of anticoagulation with oral anticoagulants and patients’ satisfaction with
oral anticoagulants, describing adherence to prescribing guidelines of oral anticoagulants,
developments in use of oral anticoagulants, describing reported adverse events related to oral

anticoagulants. Table (3.4) summarises the objectives and the studies.
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Table 3.4. Overview of the objectives of the studies

Objectives

Studies

Measuring adherence to DOACs

Measuring adherence to OACs and patients’
satisfaction with oral anticoagulants

Measuring adherence to OACs and assessing
knowledge about oral anticoagulants

Assessing adequacy of anticoagulation with the
oral anticoagulant warfarin

Assessing adequacy of anticoagulation and
knowledge about OACs

Assessing adequacy of anticoagulation and
patients’ satisfaction with oral anticoagulants.

Describing adherence to prescribing guidelines
of OACs

Trends in use of OACs was the objective of 3
studies

Describing reported adverse events related to
OACs

(Emren et al., 2018)

(Eltayeb et al., 2016), (Balkhi et al., 2017),
(Elbur et al., 2015).

(Ababneh et.al., 2016).

(Elewa et al., 2016), (Alyousif and Alsaileek,
2016), (Zubaid et al., 2013).

(Shilbayeh et al., 2018).

(Elewa et al.,2016 a), (Shelbayeh et al.,2018 a)

(Elewa et al.,2018), (Mayet et al., 2018),
(Alshammari and Alhantoushi,2018), (Anoussi
etal., 2021).

(Zubaid et al., 2015), (Elewa et al.,2017),
(Salam et al., 2012), (El kadri et al., 2021).

(Martinez et al.,2018), (Al-Meman and
Almutairi, 2014), (Shehab et al., 2015).

3.3.9. Outcomes of the objectives of the selected studies

Studies, which investigated adherence to warfarin, reported low levels of adherence among
patients (31.8%, 35.9%, and 54%). These studies were carried out in different countries, used
different methods to measure adherence, and reported variable limitations to their results
(Balkhi et al., 2017; Elbur et al., 2015; Ababneh et. al., 2016). Adherence to DOACs was the
objective in only one study (Emren et al., 2018). The results of this study were stratified in

three levels of adherence: (23%) of the participants showed high adherence to DOACs, (51%)

were classified as low adherence. Table (3.5.) summarises the outcomes of these studies.
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Authors
Eltayeb et al.,
2016

Balkhi et al.,
2017

Shilbayeh et al.,
2018

Elbur et al., 2015

Alshammari and

Alhantoushi,
2018

Emren et al.,
2018

Ababneh et.al.,
2016

Table 3.5. Outcomes of the objectives of the selected studies

O O O O o

Outcomes
Adherence rate (5.7%), patients were satisfied (47%)
No association between adherence and satisfaction
Adherence rate was 31.8%.
Satisfaction level was 51%.

higher education, and being non-Saudi are strong predictors for controlled
INR

adherence was significantly associated with INR control
Rate of adherence was 32.6%.

48.5% of patients showed satisfactory knowledge of warfarin, however,
only

57.1% had good anticoagulation control (TTR > 75%).

no correlation was found between anticoagulation control and knowledge
about warfarin.

No significant association between MMAS-8 category adherence/non-
adherence and level of knowledge based on a cut-off point of 50%.

Rate of adherence was 35.9%,
Satisfaction level was 63.7%,

No association between adherence and background characteristics of the
participants

Family physicians knowledge about use of anticoagulants by patients varies
between physicians.

Barriers to knowledge defined as lack of follow-up system and lab
investigations.

educational programs are necessary to provide follow-up system and

facilitate performing of lab investigations to decrease parries and aid
practice of use of anticoagulants.

The adherence to NOAC was found to be low (49%),

Reasons for non-adherence were high CHADVASC score, low levels of
education, advanced age, knowledge about their drug and disease, and
living in rural areas with limited access to a specialist.

Rate of adherence was 54 %. [0 58 % knew how frequent they
. hould check INR levels.

Advanced age educated patients should chec eves

are factors associate with [0 MMAS-8 adherence scores

adherence. were significantly associated.

No association was found [0 with warfarin knowledge

between adherence and gender,
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BMI, warfarin weekly dose,
number of medications, or
duration of warfarin use.

[l Mean TTR range was 38.94 +
32.57,15 % were considered
in a good anticoagulation

O 22 % reported knowledge about control group (TTR[70 %).

warfarin drug interactions. o oy
[ Significant association

O 37 % reported knowledge about between adherent groups
warfarin food interaction, (adherent vs. non-adherent)
and INR control groups was
found in this study.

[1 50 % knew their INR target
[] Rate of adherence was 32.6%.

Shilbayeh et al., 1 48.5% of patients showed satisfactory knowledge of warfarin, however,
2018 only

[1  57.1% had good anticoagulation control (TTR > 75%).

[ no correlation was found between anticoagulation control and knowledge
about warfarin.

[1 No significant association between MMAS-8 category adherence/non-
adherence and level of knowledge based on a cut-off point of 50%.

Other patients' related factors, which may affect adherence such as patients' knowledge about
OAC s, patients' satisfaction with OACs, effectiveness of OACs, and adherence of the
prescribers to the prescribing guidelines, have also been assessed in the studies. Inconsistent
outcomes in terms of association between adherence and knowledge, patients’ satisfactions,
and effectiveness of oral anticoagulants were documented. Table (3.6) summarises the

outcomes of the studies.
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Table 3.6. Outcomes of the assessment of patients' related factors and adherence to OACs in
the selected studies

Authors Outcomes
[] 56% of rivaroxaban prescriptions met at least one
Mayet et al., 2018 inappropriate criterion.

{1 Inappropriate dosing per patient’s creatinine clearance
(CrCl) was recognised in 42% of rivaroxaban
prescriptions.

[] Majority of rivaroxaban prescriptions (82.9%) issued for
15mg strength.

[J Non-approved indications identified in 14% of
rivaroxaban prescriptions.

[]  Dabigatran and rivaroxaban were prescribed for
Elewa et al.. 2018 inappropriate indication

[ 1in (3.3%) of the patients.
[ Inappropriate dosing was found in (33.6%) prescriptions.

[] There were significantly more inappropriate dabigatran
prescriptions compared to rivaroxaban.

[]  Logistic regression analysis confirmed that dabigatran
prescribing was the only factor associated with
inappropriate indications.

[1  Factors associated with inappropriate dosing included
dabigatran prescriptions and poor renal function.

[J DOAC:s have been gradually replacing warfarin in Qatar;
however, they are not always prescribed appropriately
specially in patients on dabigatran and those with renal
impairment.

[]  AF patients in the Middle East are relatively young with
high burden of atherosclerotic risk factors.

Zubaid et al.. 2014 [1  10% of patients spontaneously cardioverted to sinus
’ rhythm.

[ 75% of patients were managed with rate control strategy.

[1  Amiodarone is usually used in pharmacological
cardioversion.
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Salam et al., 2012

Shehab et al., 2015

Zubaid et al., 2013

Al-Meman and Almutairi,
2014

N I I A A B

Sinus rhythm was restored in 43% of patients when
pharmacological cardioversion compared to 76% of
patients when electrical cardioversion was attempted.

40% of patients with CHADS2 score 2 were not on
warfarin at discharge.

patients who were discharged in AF rhythm,

62% of patients were prescribed warfarin at the time of
discharge.

Reasons for discharge without warfarin were physician
preference/decision, high bleeding risks, anticipated
noncompliance, and other reasons.

INRs at 1, 6, and 12 month follow-up, 28% were <2,
56% were between 2 and 3, and 16% were >3.

The study reported suboptimal use of oral
anticoagulation.

On admission, there was no ethnic preference in the use
of anticoagulant warfarin.

On discharge Asian patients were more likely than arabs
to be prescribed warfarin.

Non treatment patients declined from 90% to 48%
between 1991 to 2010.

44.1% of the patients used oral anticoagulants.
The main indication for dabigatran use was AF.
Rate of bleeding with dabigatran was (23.7%).
Melena was the leading cause of bleeding (10.7%).
Hospitalisation rate was (67.1%)

Dabigatran withdrawal rate was (0.01%), and mortality
rate was (6.5%).

Dabigatran represents a suitable alternative to warfarin;
however, it may need plasma drug monitoring.

The TTR was 47% for traditional method and 52.6% for
poor TTR.

Study did not comment on effect of non-adherence on
this result, but was reported as a limitation that need to be
studied

26% of those receiving a dose of 150 mg experienced
adverse events including 2 cases of minor bleeding and 1
case of stroke.

8% of those receiving a dose of 110 mg experienced
adverse events, including 1 case of major gastric
bleeding and one case of death.
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Elewa et al., 2016 a

Elewa et al., 2016

Elewa et al., 2017

The most common adverse event was gastric distress.

Treatment with dabigatran was considered as safe,
however, high risk patients need to be evaluated before
starting treatment

Mean number of (INR) tests/month was 65, the average
testing frequency was 2.7 weeks.

The average %TTR was 76.8 t022.9%.

There was one major bleeding event (0.67%/year), 12
minor bleeding events (8%/year) and two
thromboembolic events (1.35%/year) recorded during the
study period.

76% of the patients indicated ‘a lot to very much’ in
terms of their overall satisfaction with the
anticoagulation treatment.

The participants who were naive to anticoagulation
treatment reported a significantly greater satisfaction and
better QoL than the experienced patients

Pharmacist-based clinics had a superior TTR compared
to those managed at the doctor-based clinics.

The % of visits within therapeutic range was significantly
higher in the pharmacist’s group compared to doctor’s
group (76.5% vs. 71.2%).

Percentage of visits with extreme sub-therapeutic INR
was reduced in the pharmacist-managed clinic (5.17% vs.
7.05%).

Pharmacist-based anticoagulation has better INR control
when compared to the traditional anticoagulation
management.

84% of patients were on warfarin and 16% were on
DOAC:S.

78% of patients prescribed warfarin for AF, 22% was on
DOAC:S.

For VTE patients 79% were on warfarin, 21% on
DOAC:.

Prescriptions of DOACs increased from 0.5% to 23%
between 2011 and 2015.

Rivaroxaban prescriptions increased significantly
compared to dabigatran (40.9%) in 2014 vs. (64.1%) in
2015.

23.9% of DOAC:s patients were on warfarin while
(16.9%) of DOACs users were switched back to
warfarin.
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Martinez et al., 2018

Alyousifet.al., 2016

I O A O O

Rapid uptake of DOACs in Qatar as they currently
account for more than 20% of all anticoagulant use.

A shift towards more use of rivaroxaban compared to
dabigatran since its approval in the country in 2014.

Despite DOACs adoption, warfarin remains the main
anticoagulant prescribed

confirmed findings from previous studies that Middle
Eastern AF patients are youner than those in other parts
of the world,

Middle East AF patients have significantly high figures
of AF alone without comorbidities compared to rest of
the study population.

Rates of DM and HF are higher in the area.

Rates of major bleeding was 1% when using rivaroxaban
28.2% had a history of stroke.

The mean TTR was 59%.

32.7% had poor anticoagulation control; TTR of <50%.
Poor anticoagulation control was significantly associated
with higher CHADS2 score.

TTR was not significantly different between men and
women.

TTR was not associated with age or duration of
anticoagulation.

There was no adequate information to assess the effect of
other factors such as diet, compliance, and level of
education on anticoagulation.

The overall quality of anticoagulation was not
significantly different between patients with and without
stroke.
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3.3.10. Limitations to studies

The included studies reported several limitations which may have affected their outcomes. The
majority of studies were single site (Eltayeb et al., 2016), (Balkhi et al., 2018), (Elbur et al.,
2015), (Shilbaya et al., 2018 a), (Ababneh et al., 2016) which reduces the generalisability of
the outcomes to all populations. Another limitation is the limited sample sizes, some studies
reported that the size of the sample was not representative to the population and minimising
the utility of the data, these studies were (Alshammari and Alhantoushi, 2018), (Elewa et al.,
2016a), (Shilbaya et al., 2018 a). Studies that reported problems with risk of bias and
under/over estimation of adherence rates as well as problems with using questionnaires and
design of studies included (Eltayeb et al., 2016), (Emren et al., 2018), (Alshammari and
Alhantoushi, 2018), (Balkhi et al., 2018), (Elewa et al., 2016). In the clinical aspect, accuracy
of diagnosis of AF, missing data about use of medications, and clerking and documentation
errors were reported as limitations to the studies in the following studies (Salam et al., 2012),
(Zubaid et al., 2015), (Zubaid et al., 2013), (Alyousif and Alsaileek, 2016), (Elewa et al., 2017),

(Elewa et al., 2018).

3.3.11. Key findings
The systematic review of the literature revealed that adherence to OACs in the Middle East is
low, compared to other parts of the world. Awareness about the medical conditions for which
OAC:s are prescribed such as AF among patients varied between patients in the region. The
systematic review also indicated that health system related factors such as inappropriate

prescribing of OACs can play a role in reducing patients’ adherence to OACs.
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3.4. Discussion

The aim of this review is to assess the level of adherence to oral anticoagulants in the Middle

East and highlight related factors that affect adherence to OACs in the area.

The results of the selected studies documented variable adherence rates which ranged between
5.4% and 54% in the region. This wide variation can be explained by differences in the
prescribing patterns of OACs, the differences in the employed tools to measure adherence,
confounding factors associated with the design of the studies, and variations between the
populations in these studies. Similar adherence rates to OACs were reported in other parts of
the world, however, results of studies from developed countries showed adherence rates > 80%
(Zhao et al., 2017; Borne et al., 2017; Brown et al., 2017; Han et al., 2019). It is worth
mentioning that these studies had employed different strategies to measure adherence to OACs
in terms of design of the studies and use of different methods to measure adherence to OACs
such as proportion of days covered (PDC). The variations in the methods used to measure
adherence and the differences between the health systems in the Middle East and the developed
countries, and the cultural variations in the two populations, all these factors make the results

about adherence to OACs from the two areas incomparable.

The included studies revealed that self-reporting methods were the main tools to evaluate
adherence to OACs and the main method to assess the relationships between adherence to
OAC s and the impact of non-clinical factors on adherence to these medications in the Middle
East. Nevertheless, these methods are disadvantaged by the possibility of biased limitations
and inability of some participants to assess themselves accurately (Pannucci et al., 2010;

Althubaiti, 2016).

Moreover, the studies in this review had a cross-sectional study design, which is known as cost

effective, easy to conduct, and it measures the prevalence of a phenomenon successfully
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(Carlson and Morrison, 2009). At the same time, cross-sectional designs have some
shortcomings such as their susceptibility to biases and they are challenging to find reasoning
(Austin, 2011). Therefore, the results of the studies should be interpreted with caution due to
these limitations and confounding factors, considering that the Middle Eastern population high
heterogeneity, levels of literacy/ illiteracy, and the variable availability of medical services
within the region. Such variations may contribute to the complexity of the analysis of the

adherence phenomenon in the Middle East.

The WHO identified five domains which can be considered as determinants to adherence.
These dimensions are the interaction between healthcare providers, patients, and healthcare
systems; socio-economic factors; patients related factors; condition related factors; and therapy
related factors (WHO, 2003). The selected studies in this review were focused on investigating
the VKA warfarin and on some of the non-clinical factors, mainly therapy and patients’ related
factors. Despite their ability to elucidate some relationships between adherence to OACs and
non-clinical factors in taking medications, such as warfarin, these studies were fallen short of

interpreting the non-clinical factors, such as knowledge of patients about their conditions.

The results of this systematic review showed that the studies were conducted on patients who
were taking warfarin which indicated that prescribing of warfarin is still more common than
recommending of DOACs in the Middle East, this finding can be justified by availability of
warfarin in drugs’ formularies in the Middle East for longer time compared to DOACsS.
Therefore, outcomes of research on warfarin are widely available. Moreover, indications,
cautions on prescribing, and dosing recommendations when prescribing warfarin in the Middle
East are not different to other parts of the world where warfarin is still widely used (Rodwin,
2019). From another point of view, looking at the speed of which DOACs are incorporated in
the prescribing systems for cardiovascular conditions showed that this rapidity varies between
Middle Eastern countries. Studies from the gulf state Qatar for example reflected a higher speed
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(Elewa et al., 2017) in adding DOAC:s to their formulary compared to other countries such as
Jordan and Sudan (Ababneh et al., 2016; Eltayeb et al., 2016). This can be justified by the
availability of the financial resources and the necessary expertise to these health systems to

make DOAC:s available to patients.

The results of this review showed that studying adherence to OACs in the Middle East
addressed clinical and non-clinical factors related to use of OACs. The non-clinical factors that
may influence adherence to OACs can be patients’ related factors such as patients’ satisfaction
with OACs, knowledge about the therapy, and it can also be therapy/physician/health system
factors such as assessing elements associated with the prescribing process and reporting of
ADRs and side effects (Eltayeb et al., 2016; Balkhi et al., 2018; Mayet et al., 2018; Ababneh
et al., 2016; Elbur et al., 2015). In the Middle East, the investigation of the above factors was
mainly among patients who were using warfarin as an OAC. The selected studies were carried
out as cross-sectional studies using self-reporting scales. This resulted in high heterogeneity
and variability which make generalisation of these results slightly difficult. Therefore, the
significance of the association between adherence to OACs and these factors should be
interpreted with caution due to the nature of the studies. For example, in these selected studies,
the patients’ satisfaction with warfarin ranged between 47% in Sudan and 63.7% in western
Saudi Arabia (Eltayeb et al., 2016; Elbur et al., 2016). These results reflected an average level
of convenience with the medication in the two countries. Therefore, the low patients’
satisfaction with warfarin could be significantly correlated with the low adherence rates to
warfarin reported in these studies (5.7% adherence rate reported by Eltayeb et al., 2016 and
35.9% documented by Elbur et al., 2016). Noteworthy that Eltayeb et al., 2016 reported
insignificant association between adherence to warfarin and patients’ satisfaction with the drug.
However, this result could be undermined by the small sample size (n=93) in the study. Elewa

et al., 2016a reported that satisfaction with warfarin was high among individuals who were
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naiive to anticoagulation treatment. Results of investigating satisfaction with warfarin from
Spain reported a significant correlation between this factor “patients’ satisfaction”? and INR
control. The authors reported an increase in the INR control when the perceived benefits are

high among the therapy users (Fernandez et al., 2017).

The results of investigation of the relationship between knowledge of the patients about OACs
in the Middle East and the adherence to these drugs documented variable outcomes. While
Eltayeb et al., 2016 documented a non-significant association between patients’ knowledge
about OACs and adherence to these medications in Sudan, in contrast, Elbur et al., 2016
reported a positive relationship between adherence to OACs and knowledge of OACs’ users
about these medications. The authors reported that adherence rate to warfarin was risen as a
result of the increase of patients’ knowledge. Furthermore, significant association between
knowledge about warfarin and rates of adherence was documented in Jordan (Ababneh et al,
2016). Some studies from outside the Middle East region have investigated the effect of
increasing patients’ knowledge about anticoagulation therapy on their adherence to this
treatment. In Iran, the interventions of Farsad et al., (2019) to increase patients’ knowledge
about warfarin had a positive impact on increasing adherence of patients’ adherence to
warfarin. The authors assessed the effect of their educational interventional material on
adherence to warfarin. They documented a significant association between knowledge about
warfarin and adherence to this medication. Similar outcome was also reported by Souza et al.,
(2018) in Brazil who assessed the correlation between adherence to OACs and quality of
patients’ information about the drugs. They concluded a significant relationship between

adherence to these medications and patients’ knowledge about it.

Few researchers in the Middle East investigated the patterns of prescribing of DOACs and
reporting of side effects and ADRs. The limited availability of the systems for reporting side
effects in some countries in the region undermines expressing the real scale of these events in
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a consistent manner. Nevertheless, issues related to the prescribing guidelines cannot only be
attributed to the prescribing process, but other factors can be involved such as inaccuracy in
documentation of the conditions and parameters related to patients such as kidneys’ function
status (Elewa et al., 2017). In other words, the health systems as a whole might be involved in

such events in the Middle East. Further studies are needed to highlight such impact.

Mayte et al., 2018 documented that the prescribing guidelines for prescribing OACs are not
followed on some occasions in the Middle Eastern Countries. The authors of this publication
documented that, in some cases, the indications for which DOACs were prescribed do not
match the recommendations of the prescribing guidelines for these medications. The authors
recommended more adherence to the prescribing guidelines in terms of the cautions and contra
indications which expose the patients to the ADRs. Furthermore, Shehab et al., 2015 reported
on use of dabigatran by AF patients in UAE. They recommended monitoring of plasma level
of the drug due to high incidences of ADRs related to the use of the drug among their cohort.
Moreover, in Saudi Arabia, the prescribing of the two strengths of the DOAC dabigatran
(110mg and 75mg) was reviewed by Al-Meman and Almutairi, 2014. The authors found that
prescribing of the 110mg was associated with major gastric bleeding and death. The most
common adverse event linked with taking this medication was gastric distress. Additionally,
cases of minor urethral and optic nerve bleeding, major gastric bleeding, stroke, and death were
also observed. The study concluded that treatment with dabigatran is primarily successful in
low-risk profile patients (Al-Meman and Almutairi, 2014). The results of this study are
comparable to the findings of Hernandez et al., 2015 who reported that risk of bleeding is
significantly associated with use of Dabigatran. Similar results about the risk associated with
the use of dabigatran were also reported in Iran by (Ganji et al., 2016) and by (Beshir et al.,
2017) in Malaysia. In general, the results from the selected studies showed that the reported

concerns associated with taking these medications by OACs’ users such as side effects and
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ADRs were similar to those documented in the rest parts of the world. However, because of
the recent introduction of DOACs in the Middle East the full magnitude of the impact of this

group of drugs is not well documented.
3.5. Recommendation for the practice and policy makers

Current studies focus on using self-reporting methods to measure adherence to OACs, it
provides insight into the prevailing patterns of OACs’ adherence in the area. However, large
scale studies are needed to identify levels of adherence to OACs, such studies will minimise
the bias in the responses and in the selection of participants. Such large studies will enable the
health authorities in these countries to plan and adopt evidence-based health policies that target
increasing the benefits of OACs and minimising the consequences of low adherence to the
drugs such as stroke and hospitalisation. Employing advanced methodologies like the
Proportion of Days Covered (PDC) to measure adherence to OACs is poised to enhance the
robustness and precision of the acquired findings, offering a more reliable dataset on OACs’
adherence due to its heightened sensitivity and specificity. The examination of non-clinical
determinants linked to OAC adherence should not be restricted solely to patient-related factors
like satisfaction with OACs; instead, it should encompass a broader spectrum, including health
system-related variables and factors tied to the patient-physician dynamic. Such effort is
instrumental in shedding light on the extent of the issue and plays an integral role in

characterising the problem comprehensively.
3.6. Conclusion

The selected studies reported low levels of adherence to OACs in the Middle East. These
studies were successful in demonstrating links between adherence to OACs and non-clinical
factors such as therapy related factors and patients’ related factors. The reasons behind these

links were not investigated. Very few studies investigated the connection between the health
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systems/patients/physican relationships and their impact on adherence to OACs. The outcomes
of selected studies are confounded by the reliance of these studies on small cross-sectional
studies that used self-reporting tools to assess adherence to OACs. Consequently they reflected
an incomplete picture of adherence to OACs and its related non-clinical factors in the region.
Worth mentioning, without a full clarity of determinants of adherence to OACs in the region,
it will be difficult to describe the nature of non-adherence to OACs as intentional or non-
intentional phenomena to suggest explanations. Measuring adherence to OACs in the Middle
East requires large studies to identify the depth of the phenomenon and report on suitable

solutions.
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CHAPTER FOUR
ASSESSMENT OF ADHERENCE TO ORAL
ANTICOAGULANTS IN EASTERN SAUDI ARABIA
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4.1. Background

OAC:s is an important group of medications, which is used in prevention of ischaemic stroke
(Yao et al., 2016). The World Health Organisation (WHO) has reported that more than 13
million people around the world experience ischaemic stroke annually, of whom, about 61%
are under the age of 70 years (WHO, 2019). In Saudi Arabia stroke incidences are increasing,
studies have shown a rise in the incidence of ischaemic stroke between 1993 and 2018 from

43.80 to 57.64 per 100,000 (Al-Rajeh et al., 1993; Alhazzani et al., 2018).

Warfarin is the gold standard OAC that is being used since 1950s. It exhibits its effect by
inhibiting the vitamin K dependent synthesis of clotting factors, therefore it is also known as
VKA (Hirsh, 1995). The drug has a narrow therapeutic index, subsequently, it requires regular
monitoring to ensure it remains within the recommended therapeutic level. The drug also has
significant drug-drug and drug-food interactions (Hirsh, 1992). All these features affect

patients’ continuous use of this medications.

The above-mentioned disadvantages of VKA, were overcome by the development of the
DOACs with the aim of being as effective as VKA and with lesser side effects and adverse
events than VKA (Eriksson et al., 2011). DOAC:s are relatively new to the market, and they are
used in patients who are diagnosed with several cardiovascular diseases (CVD). Currently there
are four DOACs that are licensed and approved as options for prophylaxis of stroke and
systemic embolism. These DOACs are apixaban, dabigatran, edoxaban, and rivaroxaban,
which exert their therapeutic effect either through direct thrombin inhibition as in dabigatran
or through inhibition of factor Xa in the coagulation cascade without using antithrombin as a
mediator (apixaban and rivaroxaban) (Connolly et al., 2009). The main advantage of this group
of drugs that they do not need monitoring. Other advantages of DOACs include they have

simple regimens, fewer drug-drug interactions, and less dietary restrictions (Connolly, 2009).
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Compared to warfarin, the well-established anti-coagulant since 1954, DOACs can play a

significant role in managing coagulation in the future (Davis et.al., 2005; Hart et.al., 2007).

In both VKA and DOAC:S, taking these drugs as prescribed is necessary for achieving the
anticipated therapeutic benefits. Studies have shown that adherence is important for patients
who are taking OACs, particularly those with clinical prediction score of risk based on
congestive heart failure, hypertension, age, diabetes, vascular diseases, and sex (CHA2DS2-
VASc) score >2 (Yao et.al., 2016). Emren et al.,2018 reported that non-adherence to DOACs
in patients who were prescribed OACs for AF can result in adverse drug reactions (ADRs).
These ADRs can include bleeding and thromboembolic events (Lip et al., 2012), moreover, the
authors identified factors that may contribute to non-adherence to DOACs such as increased
age, psychological and physiological conditions such as depression and dementia respectively,
as well as associated other co-morbidities. Adherence to OACs is essential for achieving their
therapeutic benefits. Adherence to DOACs varies between the drugs. Brown et.al.,2016 in their
evaluation to adherence to DOACs found that Rivaroxaban had the highest adherence rate

compared to other licensed DOACs.

To the best of our knowledge, little is known about the use of OACs and adherence of OACs’
users in the Eastern Saudi Arabia despite the published data about preventative therapy for AF

patients in the area (Alalwan et al., 2021).

4.2. Aim of the study

The study aim was to measure adherence to OACs among patients who are taking these drugs

in Alhassa area, Eastern Saudi Arabia.

The objectives of the study are:

. to determine prescribing patterns of OACs in the study area (Alhassa area).
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. to identify the conditions for which OACs are prescribed for patients in the study

arca.

. to assess the effect of patient related factors on adherence to OACs in the study area.

4.3. Method of the study

4.3.1. Design of the study

For this study, a cross-sectional study approach was chosen as the research methodology. This
method enables the gathering of information regarding the patients’ adherence to OACs, as
well as the collection of data concerning patients' experiences with these medications.
Furthermore, this approach is both economical and capable of yielding dependable and valid
findings. Additional rationale for opting for this quantitative research design was elaborated

upon in Chapter 2 of this thesis.

4.3.2. Location of the study

The research was carried out at the PSCC, a specialised cardiac hospital situated in the Al Ahsa
region of the Eastern Province in Saudi Arabia. PSCC is dedicated to the diagnosis and
treatment of heart and vascular disorders within this region. It boasts a total of 174 beds
specifically designated for patients with cardiac conditions, encompassing both adults and
children. The facility is staffed by a highly skilled and experienced healthcare team, which
includes cardiologists, cardiac surgeons, nurses, and pharmacists collaborating to deliver
comprehensive patient care. Moreover, PSCC offers an extensive array of cardiac services such
as cardiac surgery, interventional cardiology, electrophysiology, cardiac imaging, heart failure
management, and cardiac rehabilitation. Furthermore, the hospital actively engages in research
and educational initiatives aimed at advancing the realm of cardiac care and enhancing patient

outcomes.
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4.3.3. Population of the study

This study recruited patients receiving cardiac care for conditions necessitating the prescription
of OAC:s, such as atrial fibrillation (AF), at the PSCC. Patients were invited to take part in the
study, and the study's objectives were elucidated to them. Upon their willingness to participate,
a consent form was provided for them to sign, signifying their voluntary decision to join the

study.

4.3.4. Inclusion/exclusion criteria

Inclusion Criteria: The study covered patients aged 18 years or older who were undergoing
treatment with OACs and receiving follow-up care at the outpatient department of the PSCC.
These participants had been prescribed warfarin, dabigatran (at doses of 110-150 mg),
rivaroxaban (at doses of 15-20 mg), or apixaban (at doses of 2.5-5 mg) for conditions such as
AF, DVT, PE, and other cardiac conditions requiring OAC treatment. Exclusion Criteria:
Patients who declined to provide their consent for participation in the study were excluded

from the research.

4.3.5. Informed consent

Before recruiting participants, they were provided with a document that outlined the purpose
of the study, as well as any relevant details that could assist them in making an informed
decision about whether to participate. This information was used to obtain the informed consent

of the participants. (Appendix III).

4.3.6. Ethical approval by Institutional Review Board
The study was approved by the research committee at the PSCC (Appendix I). The study was

also approved by University of Birmingham (ERN 19-0689, Appendix I).
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4.4. Collection of data

4.4.1. Sample size calculation
The sample size was calculated using Raosoft sample size calculator

(http://www.raosoft.com/samplesize.html). The confidence interval (CI) was 95%, margin of

error was 5%. Based on estimation of 5000 population, the required total number of patients

was 357.

4.4.2. Measuring adherence to OACs

Data on medication adherence was collected using the self-reporting Hill-Bone scale, a tool
designed to gauge adherence behaviours. Originally comprising 14 questions assessing patient
behaviour across three domains (appointment keeping, dietary habits, and medication
adherence), the Hill-Bone questionnaire was later refined to include nine questions specifically
focused on patients' adherence to their prescribed medications. Initially developed and
validated for measuring compliance among individuals with high blood pressure, this tool was
referred to as the Hill-Bone High Blood Pressure Scale (HB-HBP). Subsequently, the Hill-
Bone Medication Adherence Scale (HB-MAS), which emerged as a subscale of the HB-HBP,
expanded its applicability to cardiac conditions beyond hypertension. The HB-MAS serves as
a valuable instrument for evaluating patients'’ medication adherence and guiding the

formulation of appropriate interventions (Miller et al., 1997; Burt et al., 1995).

4.4.3. Assessment of patients’ experience with taking OACs

Data about patients’ experience with OACs was collected using questions about their
prescribed OACs. Collected data from each participant included demographics: age, sex,
reasons for prescribing anticoagulants, co-morbidities, and level of education. Other questions
included reasons for taking OACs, beliefs of patients about therapeutic benefits, missing doses
and reasons for missing doses, and awareness about international normalised ratio (INR) target

for warfarin users (Appendix III).
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4.4.4. Statistical analysis

Statistical Package for the Social Sciences (SPSS), (version 26) was used for the analysis of
the data. Mean and standard deviation were used to present numerical data, while frequency
and ratio were used for categorical data. To compare obtained data, the Chi squire (X?) test was
used. The factors which were found to be associated with medication adherence in univariate
analysis (P <.05) were evaluated with multivariate logistic regression analysis. Odds ratio (OR)
and 95% confidence interval (CI) were estimated with standard methods. The limit of statistical

significance (type I error) was considered as P < 0.05 in all analyses.

In addition, the statistical analysis employed a multivariate binary logistic regression approach,
which predicts relationships between dependent and independent variables and calculates the
probability of specific outcomes occurring based on multiple sets of variables. This analysis
aimed to identify independent variables associated with adherence to OACs, considering both
demographic characteristics and patients' responses related to their experiences with OACs.
Through the exploration of associations among independent variables like age and sex,

valuable insights can be gained into the determinants influencing patients’ adherence to OACs.
4.5. Results

4.5.1. Characteristics of the participants

4.5.1.1. Demographics of participants in the study

Three hundred and twelve patients were recruited to participate in the study. The minimum age
of patients included in the study was 24 years and maximum age was 96 years. There were 163
(52.2%) females and 149 (47.8%) males. For the level of education, there were 141 (45.2%)
participants who did not receive any form education. Eighty-six (27.6%) patients received
education at primary level, 56 participants (17.9%) had secondary education, 27 (8.7%)
continued their education until university, and 2 patients (0.6%) furthered their learning to

postgraduate education (Table 4.1.).
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Table 4.1. Demographic characteristics of the participants

Background characteristic Frequency Percentage %
Sex
Males 149 47.8
Females 163 522
Total 312 100
Age (years) by gender
Males <50 years 64 43
Males 50 years and above 85 57
Females <50 years 45 27.6
Females 50 years and above 118 72.4
Total 312 100
Level of education
No education 141 452
Primary school 86 27.6
Secondary school 56 17.9
University graduate 27 8.7
Postgraduate 2 0.6
Total 312 100

4.5.1.2. Comorbidities among participating patients

Participants in the study had various diagnoses including cardiovascular diseases,
hypertension, and DM type II (DMII). CVDs were present in 131 (42%) of the patients,
hypertension was present in 165 (52.9%) of the patients, and DMII was a co-morbidity in 13
(4.1%) patients. There were 3 (1%) other co-morbidities presented in patients: rheumatoid
arthritis in 2 cases (0.7%) and inflammatory bowel disease (IBD) in 1 (0.3%) case. Among
males, there 62 (41.6%) CVD cases, 78 (52.3%) hypertension, 8 (5.4%) DMII, and 1 (0.7%)
case of IBD. Within the female participants there were 69 (42.3%) cases of CVD, 87 (53.4%)

hypertension, 5 cases of DMII, and 2 (1.2%) participants had IBD. (Table 4.2).
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Table 4.2. Distribution of comorbidities among participating patients

CVDs Hypertension (%) DMII IBD Total

(%) (%) (%) (%)

Males 62 78 08 1 149
(41.6%) (52.3%) (5.4%) (0.7%) (100%)

Females 69 87 05 02 163
(42.3%) (53.4%) (3.1%) (1.2%) (100%)

Total 131 165 13 03 312
(42%) (52.9%) (4.1%) (1%) (100%)

4.5.1.3. Indications for prescribing OACs for the participants

Reasons for prescribing OACs for patients were variable. The majority of patients were
prescribed OACs for valve disease conditions (47.8%, n=149) and AF (46.2%, n=144). Other
justifications for prescribing an OAC were stroke (1.9%, n=6) patients, DVT (2.6%, n=8)

patients, and PE (1.6%, n=5).

Among males there were 75 (50.3%) patients who had valve disease, 60 (40.3%) patients were
diagnosed with AF, 7(4.6%) patients were suffered DVT, 2 (1.3%) patients experienced PE,
and 5 (3.5%) participants complained of stroke. Indications for prescribing OACs among
female patients were as follows: 74 (45.4%) of the female participants had valve disease
conditions, 84 (51.5%) were complaining of AF, 3 (1.9%) of the female participants had PE, 1

(0.6 %) was experiencing DVT, and 1 (0.6%) have had stroke conditions (Table 4.3).
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Table 4.3. Indications for prescribing OACs among the participating patients

Valve AF DVT PE Stroke (%) Total (%)
disease
%) (%) (%) (%)
Males | 75 60 07 02 05 149
(503%)  03%) g0 (13%)  (35%)  (100%)
Females | 74 84 01 03 01 163
@54%)  GLS%) e o o6 | (100%)
Total | 149 144 08 05 06 312
(@78%)  (462%) e ew  (Low)  (100%)

(36.8%) patients. (Table 4.4).

4.5.1.4. Prescribed OAC:s for the participants

recommended DOACSs as their OAC medication.

The two classes of OACs, namely VKA and DOACsS, were prescribed for the participants. Two

hundred and three (65.1%) patients were prescribed warfarin, while 109 (34.9%) patients were

Among male participants, warfarin was prescribed for 100 (67.1%) patients, while DOACs
were prescribed for 49 (32.9%) patients. For female patients, warfarin was the drug of choice

for 103 (63.2%) participants and DOACs were the recommended OAC medication for 60

Table 4.4. Prescribing patterns of OACs among male and female patients

Warfarin (%) DOAC:Ss (%) Total (%)
Males 100 (67.1%) 49 (32.9%) 149 (100%)
Females 103 (63.2%) 60 (36.8%) 163 (100%)
Total 203 (65.1%) 109 (34.9%) 312 (100%)
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4.5.1.5. Duration of taking OACs by the participants

The period since patients have started taking OACs was also considered in the study. Eight
(2.6%) patients were taking OACs for less than 3 months,11 patients (3.5%) were on OACs
for 6 months, 15 (4.8%) patients were taking an OAC for 1 year, and 278 (89.1%) have been

taking OACs for more than one year.

Among male patients, 5 (3.4%) patients were on OACs for less than 6 months, 4 (2.7%) patients
were on OACs for 6 months, 8 (5.4%) patients were on OACs for 1 year, and 132 (88.6%)
patients were on OACs for more than 1 year. For female participants, 3 (2.6%) patients were
taking OACs for under 3 months, 7 (4.3%) participants were on OACs for 6 months, 7 (4.3%)
have been taking OACs for 1 year, and 146 (89.6%) patients were on OACs for less than 1

year.

For participants who are taking warfarin, 3 (1.5%) patients were taking the drug for 3 months,
9 (4.4%) patients were on the medication for 6 month, 8 (3.9%) patients were taking warfarin

for 1 year, and 183 (90.1%) were on the therapy for more than 1 year.

For patients who were prescribed DOACS, 5 (4.6%) patients were on DOACsSs for 3 months, 2
(1.8%) patients have been taking DOACs for 6 months, 7 (6.4%) patients were on the drug for

1 year, and 95 (87.2%) patients were taking DOACSs for more than a year. (Tables 4.5, 4.5%).

Table 4.5. Duration on OACs among male and female patients

< 6 months (%) 6 months (%) 1 year (%) >1 year (%) Total (%)

Males 05(3.4%) 04(2.7%) 08(5.4%) 132(88.6%) 149(100%)

Females 03(2.6%) 07(1.8%) 07(4.3%) 146(89.6%) 163(100%)
Total 08 (2.6%) 11 (3.5%) 15 (4.8%) 278 (89.1%) 312 100%)
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Table 4.5a. Duration on OACs according to OAC type

Warfarin (%) DOACs (%)
3 months 3 (1.5%) 5 (4.6%)
6 months 9 (4.4%) 2 (1.8%)
1 year 8 (3.9%) 7 (6.4%)
1 year 183 (90.1%) 95 (87.2%)
Total 203 (100%) 00%)

Table 4.5.b summarises the bio-demographic data for the participants in the study.

Background characteristic Frequency n= Percentage %
Sex
Males 149 47.8
Females 163 522
Age (years)
Range 24-96
mean 56.02 (S.D. + 15.4)
<50 years 109 34.9
>50 years 203 65.1
Age (years) by gender
Males <50 years 64 43
Males 50 years and above 85 57
Females <50 years 45 27.6
Females 50 years and above 118 72.4
Level of education
None-educated 141 452
Primary school 86 27.6
Secondary school 56 17.9
University graduates 27 8.7
Postgraduate 2 0.6

Level of education by age (years)

Males <50 years 3 4.7
None-educated 14 21.9
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Primary school
Secondary school
University graduates

Postgraduate

Males 50 years and above
None-educated

Primary school
Secondary school
University graduates

Postgraduate

Females <50 years
None-educated

Primary school
Secondary school
University graduates

postgraduate

Females 50 years and above

None-educated
Primary school
Secondary school
University graduates

postgraduate

Indications for OACs

Valve disease
Atrial Fibrillation
DVT

PE

Stroke
Prescribed OACs

Warfarin
Doacs

Co morbidities

103

27
19
01

48
25
11
01

85

03
21
14
06

45

87
26
04

118

149
144
08
05
06

203
109

422
29.7
1.6
100

56.6

29.4

12.9
1.2

100

6.7
46.7
31.1
13.3

22
100

73.7
22
34
0.8

100

47.8
46.2
2.6
1.6
1.9

65.1
349



Hypertension 165 52.9
DMII 13 4.1
CVD 131 42
IBD 03 01
Duration on OACs
< 6 months 8 2.6
6 months 11 3.5
1 year 15 4.8
> 1 year 278 89.1

4.5.2. Measuring adherence of the participants to OACs

4.5.2.1. Examination of reliability of the Arabic translated Hill-Bone scale

In the process of translating adherence measurement scales, various obstacles, including
linguistic and cultural complexities, healthcare system differences, health literacy disparities,
and resource limitations, can be encountered. To address these challenges, a careful and
culturally sensitive translation approach was implemented, involving experts in cross-cultural
psychology research and pilot testing with a small patient sample to maintain accuracy and
validity. To overcome limitations, bilingual experts conducted cognitive interviews, expert
reviews ensured cultural relevance and linguistic accuracy, and ethical considerations were
upheld throughout the research process. Due to financial constraints and time limitations,
extensive psychometric testing could not be conducted. These constraints may affect the
reliability and validity of the study's results, requiring caution in interpretation. Despite these
limitations, ethical standards were maintained, emphasising informed consent and cultural
sensitivity. The study encourages future research to address these limitations to improve the
quality of the Arabic translated version of the HB scale and enhance the validity of findings in

similar contexts.
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Reliability of the Arabic translated version of Hill-Bone scale was assessed using coefficient
alpha (Cronbach’s alpha) test. This test was used to examine the relationship between the
elements of the scale as a group. A Likert scale was used to explain the values for Cronbach's

Alpha (Table 4.6).

Cronbach's Alpha test results of the Hill-Bone Arabic translated version showed acceptable
reliability value (0=0.788) (see table 4.6). All items appeared to be worthy of retention,
resulting in a decrease in the alpha if deleted. The one exception to this was question no.8 (q.8),
which would increase the alpha to o = 0.793 if omitted. Results of the reliability analysis are

shown 1n Table 4.7.

Table 4.6. Likert scale for interpretation of Cronbach’s Alpha

Cronbach’s Alpha Internal consistency

0>09 Excellent
0.9> a>0.8 | Good
0.8>a >0.7 | Acceptable
0.7> a>0.6 | Questionable

0.6>a>0.5 | Poor

0.5 > a | Unacceptable

Table 4.7. Obtained responses for the Arabic translated version of the Hill-Bone

questionnaire
Scale Scale Corrected Squared Cronbach's
Mean Variance  Item-Total Multiple Alpha if
if Item if Item Correlation  Correlation Item
Deleted  Deleted Deleted
ql 29.89 4415 355 187 788
q2 29.73 4377 495 364 764
qQ3 30.06 3.759 .669 .642 734
q4 30.07 3.899 591 .585 749
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qs 29.66 4.571 .502 462 765
q6 29.68 4477 S11 .503 763
q7 30.05 3.939 577 467 751
q8 29.57 5.191 216 113 793
qQ9 29.60 4.935 375 248 781

4.5.2.2. Calculation of adherence of the participants to OACs

The Hill-Bone Scales Team in the School of Nursing at Johns Hopkins University, Baltimore,
Maryland, USA was contacted to confirm the interpretation of the obtained responses to the
scale’s questions and to verify method of interpretation of the scores. The team approved the

method of analysis which was used in analysing the obtained data regarding adherence to

OAC:s for this study.

Each question in the Hill-Bone scale has 4 options to respond to: none-of the time (4 points),
some of the time (3 points), most of the time (2 points), and all of the time (1 point). The total
score of the Hill-Bone scale 1s 36 points. Participants with Hill-Bone score of 36 points were
considered as adherent to OACs. Respondents who scored less than 36 points were considered
as non-adherent to OACs. Responses to each question of the Arabic translated version of Hill-
Bone scale are shown in table (4.8). Total scores obtained by participants in our study are

shown in Table (4.9).

Table 4.8. Responses to each question of the Arabic translated Hill-Bone scale

Mean Std. N
: score Deviation
Questions
(out of
4)

How often do you forget to take your oral anticoagulants 3.65 0.504 312
(OACs) medicine?
How often do you decide NOT to take your oral anticoagulants 3.81 0418 312
(OACs) medicine?
How often do you forget to get prescriptions filled? 3.48 0.532 312
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How often do you run out of oral anticoagulants (OACs) pills?

How often do you skip your oral anticoagulants (OACs)
medicine before you go to the doctor?

How often do you miss taking your oral anticoagulants
(OACs) pills when you feel better?

How often do you miss taking your oral anticoagulants
(OACs) pills when you feel sick?

How often do you take someone else’s oral anticoagulants
(OACsS) pills?

How often do you miss taking your oral anticoagulants
(OACs)pills when you are careless?

3.47
3.88

3.86

3.49

3.97

3.94

0.531
0.341

0.372

0.526

0.194

0.253

312
312

312

312

312

312

Table 4.9. Total points scored by respondents to Arabic translated Hill-Bone scale

Score Frequency Percentage (%)
36 93 29.8
35 31 9.9
34 29 93
33 64 20.5
32 53 17.0
31 15 4.8
30 6 1.9
29 7 22
28 6 1.9
27 5 1.6
26 2 0.6
23 1 0.3

Total 312 100.0
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4.5.2.3. Adherence to OACs among warfarin users

Sixty-nine (34%) participants who were taking warfarin scored 36 points in the scale,
consequently they were classified as adherent to the drug while 134 (66%) warfarin users
scored less than 36 points. Therefore, they were considered as non-adherent. Adherence rate to

warfarin among its users was 34%. (Table.4.10).

Table 4.10. Classification of responses to the Arabic translated Hill-Bone scale by warfarin

users
Frequency (%)

Participants classified as adherent to 69 (34%)

warfarin (scored 36 points in Hill-Bone

scale)

Participants classified as non-adherent 134 (66%)
to warfarin (scored < 36 points in Hill-
Bone scale)

Total 203 (100%)

4.5.2.4. Adherence to OACs among DOAC:Ss users
Twenty-four (22%) DOACS users scored 36 points in Hill-Bone scale, they were categorised
as adherent to DOACs, while 85 (78%) patients who were using DOACs scored less than 36

points, thus they were considered as non-adherent to DOACs. Adherence rate among DOACs

users was 22%. (Table 4.10%).

Table 4.10* Classification of responses to the Arabic translated Hill-Bone scale by DOACs

users

Frequency (%)
Participants classified adherent to 24 (22%)
DOAC:Ss (scored 36 points in Hill-Bone
scale)
Participants classified as non-adherent to 85 (78%)
DOAC:Ss (scored < 36 points in Hill-Bone
scale)
Total 109 (100%)
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4.5.2.5. Overall adherence among OACs users

The overall results showed that participants who responded (none of the time) to all questions
in the questionnaire (scored 36 points in the Hill-Bone scale) were 93 participants (29.8%).
Subsequently, 93 (29.8%) of the participants were classified as adherent to OACs. Two-
hundred and nineteen (70.2%) participants (scored less than 36 points in the Hill-Bone scale)

were classified as none-adherent to OACs. (Table 4.10°).

Table 4.10°. Overall classification of responses to the Arabic translated Hill-Bone scale by

OACs users
Frequency (%)
Participants classified as adherent to OACs (scored 93 (29.8%)
36 points in the Hill-Bone scale)
Participants classified as non-adherent to OACs 219 (70.2%)
(scored < 36 points in the Hill-Bone scale)
Total 312 (100%)

Table 4.10° illustrates the adherence rates to warfarin, DOACs, and the overall adherence rate

to OACs 1n the study.

Table 4.10°. Classification of responses to the Arabic translated Hill-Bone scale by DOACs

users
Percentage %
Adherent rate to warfarin users 34%
Adherent rate to DOACs users 22%
Overall adherence to OACS users 29.8%
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4.5.3. Assessment of relationships between patients’ characteristics and adherence to

OACs
Chi-square test was used to examine the relationships between adherence to OACs and
patients demographics including age of participants, sex of patients, education status, reasons
for prescribing OACs, types of prescribed OACs, duration on OACs, and total number of

comorbidities among patients.

4.5.3.1. Age of patients

The relationship between age groups of participants and adherence to OACs was assessed. Chi-
square test results showed that there was a statistically significant difference between
adherence to OACs and the age of participants x> (1, N=312) = 6.1, p = .014. Patients who are
under 50 years old are more adherent to OACs compared to older patients (50 years and above).

(Table 4.11).

Table.4.11. Age groups and status of adherence to OACs among participants

Adherent (%) Non-adherent (%) Total (%)
Patients aged Under 50 42 (38.5%) 67 (61.5%) 109 (100%)
years
Patients aged 50 years 51 (25.1%) 152 (74.9%) 203 (100%)
and above
Total 93 (29.8%) 219 (70.2%) 312 (100%)

4.5.3.2. Sex of the patients
Chi-square (x?) test of independence was performed to examine the relationship between

gender of participants and adherence to OACs. The outcome of the analysis revealed
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statistically non-significant relationship y*> (1, N=312)=1.3, p=.256. There was no significant

relationship between sex of the participants and adherence to OACs (Table 4.12).

Table.4.12. Adherence to OACs among male and female participants

Adherent (%) Non-adherent (%) Total (%)
Males 49 (32.9%) 100 (67.1%) 149 (100%)
Females 44 (27%) 119 (73%) 163 (100%)
Total 93 (29.8%) 219 (70.2%) 312 (100%)

4.5.3.3. Level of education

In contrast to the sex of patients, Chi-square y? test revealed a statistically significant difference
between illiterate and educated patients regarding adherence to OACs > (1, N =312) = 10.5,
p = .001. Educated patients are more adherent to OACs compared to uneducated patients.

(Table 4.13).

Table.4.13. Level of education and adherence to OACs among participants

Adherent (%) Non-adherent (%) Total (%)
Uneducated 29 (20.6%) 112 (79.4%) 141 (100%)
patients
Educated 64 (37.4%) 107 (62.6%) 171(100%)
patients
Total 93 (29.8%) 219 (70.2%) 312 (100%)

4.5.3.4. Indications for prescribing OACs

The relationship between the condition for which OACs were prescribed and adherence to these
medications was also assessed using Chi-square y? test. The results of the statistical analysis of
variables showed that there was a significant relationship between the indication for prescribing
OACs and adherence to these drugs %> (1, N=312)=11.95, p=.001. The proportion of subjects
who reported adherence to OACs among patients with conditions such as valve disease, stroke,
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DVT, and PE were more adherent to OACs compared to participants who were diagnosed with

AF (Table 4.14).

Table 4.14. Indications for prescribing OACs and status of adherence to OACs

Adherent (%) Non-adherent (%) Total (%)
Patients with AF 29 (20.1%) 115 (79.9%) 144 (100%)
Patients with other 64 (38.1%) 104 (61.9) 168 (100%)
conditions
Total 93 (29.8%) 219 (70.2%) 312 (100%)

4.5.3.5. Types of prescribed OAC

The link between type of prescribed OAC and adherence to these drugs was assessed. Chi-
square ” test of independence was performed to examine this relationship. Result of the
analysis revealed a significant difference between type of OACs and adherence to these
medications among participants, where the proportion of patients on warfarin were more

adherent than patients on DOACs. X? (1, N =312) = 4.95, p = .028. (Table 4.15).

Table 4.15. Types of prescribed OACs and adherence to OACs

Adherent (%) Non-adherent (%) Total (%)
Patients on 69 (34%) 134 (66%) 203 (100%)
warfarin
Patients on 24 (22%) 85 (78%) 109 (100%)
DOACs
Total 93 (29.8%) 219 (70.2%) 312 (100%)

4.5.3.6. Duration on OACs

Chi-square ¥ test was used to assess the relationship between period that patients have been

taking OACs and adherence to these medications. The result of the test revealed a significant
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relationship between the duration of taking OACs and adherence to OACs > (1, N = 312) =
5.037, p = .025. Patients who have been taking OACs for one year and more were more

adherent to OACs compared to patients who were on the drug for less than a year. (Table 4.16).

Table 4.16. Duration of time since patients have started taking OACs and adherence to

OACs
Adherent (%) Non-adherent (%) Total (%)
Patients on OACs for < 10 (10.8%) 9 (47.4%) 19 (100%)
1 year
Patients on OACs for > 83 (28.3%) 210 (71.7%) 293 (100%)
1 year
Total 93 (29.8%) 219 (70.2%) 312 (100%)

4.5.3.7. Total number of co-morbidities

The relationship between the multi-comorbid status among patients and adherence to OACs
was also assessed using Chi-square %> test. The results of this test showed there was no
significant relationship between the total number of conditions within a patient and adherence
to OACs y* (1, N =312) =2.434, p=.119. Presence of one co-morbidity or more did not affect

adherence to OACs among participants. (Table 4.17)

Table 4.17. Presence of co-morbidities and status of adherence to OACs

Adherent Non-adherent Total
Patients with 1 co- 48 (34.3%) 92 (65.7%) 140 (100%)
morbidity
Patients with > 1 co- 45 (26.2%) 127 (73.8%) 172 (100%)
morbidity
Total 93 (29.8%) 219 (70.2%) 312 (100%)
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Table 4.18 summarises the relationships between the adherence to OACs and patients’

characteristics in the study.

Table 4.18. Outcome of Chi square results for relationships between adherence to OACs and
patients’ characteristics.

y? df N p
Sex 1.3 1 312 .256
Age 6.1 1 312 .014
Education 10.5 1 312 .001
Indications for OACs 11.9 1 312 .001
Prescribed OAC 4.95 1 312 .028
Total number of comorbidities 2.434 1 312 119

4.5.4. Patients’ experiences with taking OACs
4.5.4.1. Awareness about indications for OACs
Participants were asked if they knew why they were prescribed OACs. Out of 312 participants,
306 (98.1%) stated they were aware of why they were taking OACs. Only 6 (1.9%) reported

that they did not know why they were prescribed these drugs (Table 4.19).

Table 4.19. Awareness of participants about indications for taking OACs

Frequency Percentage %
Patients aware about 306 98.1
indications for taking OACs
Patients NOT aware about 06 1.6
indications for taking OACs
Total 312 100
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4.5.4.2. Awareness about INR target for warfarin users

Patients on warfarin were queried about their awareness of the INR target by asking if they are
aware about the INR target? Out of 203 patients who were taking warfarin in the study, 82
(40.4%) patients stated that they know their INR target, opposite to 121 (59.6%) who reported

they were unaware of their INR target (Table 4.20).

Table 4.20. Responses to the question: do you know your INR target? (for warfarin users

only)
Frequency Percentage %
Patients aware about INR target 82 40.4
Patients NOT aware about INR 121 59.6
target
Total 203 100.0

4.5.4.3. Compliance with advice of prescribers about taking OACs

Patients were asked if they follow prescribers’ advice. Out of 312 patients, 288 (92.3%)
responded that they take OACs as prescribed, while 24 (7.7%) declared that they amend the

advice sometimes. (Table, 4.21).

Table 4.21. Responses of participants to the question how you take OACs?

Frequency Percentage %
Patients reported taking OACs 288 92.3
as prescribed
Patients NOT taking OACs as 24 7.7
prescribed
Total 312 100
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4.5.4.4. Experience of patients with missing doses of OACs

Missing doses of OACs was another investigated area with patients. Participants were asked
how often they miss doses of their prescribed OACs. Out of 312 participants, 93 (29.8%)
reported they do not miss a dose at all. Occasional missing of doses was reported by 211
(67.6%) of the participants. Patients who stated missing doses on regular bases was 8 (2.6%)

patients. (Table 4.22).

Table 4.22. Responses to the question: how often do you miss a dose of your OAC?

Frequency Percentage %
Patients reported do not miss 93 29.8
doses
Patients reported missing 211 67.6
doses occasionally
Patients reported missing 8 2.6
doses on regular bases
Total 312 100.0

4.5.4.5. Reported reasons for non-adherence to OACs

Participants were shown commonly documented reasons, which may deter them from taking
OACs as prescribed. These reasons were forgetfulness, side effects, food-drug interaction,
drug-drug interactions, and confusion about how to take OACs. Participants responses were as
follows 114 (36.5%) patients stated forgetfulness, 91 (29.2%) patients reported side effects, 23
(7.4%) patients claimed they do not know how to take the regimen, 52 (16.6%) stated food
mnteractions, and 32 (10.3%) patients reported drug interactions as reasons for not taking their

OACs (Table 4.23).
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Table 4.23. Responses to the question: do you have any reason for not taking your oral

anticoagulant?
Frequency Percentage %
Forgetfulness 114 36.5
Side effects 91 292
I do not know how to take it 23 7.4
Food-drug interactions 52 16.6
Drug-drug interactions 32 10.3
Total 312 100.0

4.5.4.6. Perception of patients about therapeutic benefits of OACs

Patients were asked if they thought they were gaining benefits from OACs. The majority of the
participants 298 (95.5%) confirmed they believe in the effectiveness of OACs for treatment of
their conditions, however, 14 (4.5%) reported inconveniences with taking these drugs. (Table

4.24).

Table 4.24. Responses of patients to the question: do you think you are getting therapeutic
benefits from oral anticoagulant?

Frequency Percentage %
Patients believe getting 298 95.5
benefits from taking OACs
Patients DO NOT believe 14 4.5
getting benefits from taking
OACs
Total 312 100

4.5.4.7. Influence of patients’ perception on adherence to OACs
The questionnaire used for data collection asked patients who were taking OACs about the obstacles

they faced in consuming them. These obstacles included side effects, adverse drug reactions,
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interactions with other drugs or food, and insufficient guidance regarding dosage. In addition, OACs’
users were asked if their views on effectiveness of OACs are affected by the reported reasons
for not taking OACs as prescribed (do you think the reported problems with OACs are affecting
your beliefs these medications?). The majority of participants 295 (94.6%) confirmed they fully
believe in the effectiveness of OACs and will continue taking OACs as prescribed, in contrast
to 17 (5.4%) participants who reported they do not trust OACs when it i1s associated with

reported barriers. (Table 4.25).

Table 4.25. Responses of patients to the question: do you think any of the reported barriers,
if any, affect your beliefs about your oral anticoagulants?

Frequency Percentage %
Patients’ beliefs on OACs are 295 94.6
NOT affected by barriers to
taking OACs
Patients’ beliefs on OACs are 17 5.4
affected by barriers to taking
OACs
Total 312 100

4.5.5. Assessment of relationships between patients’ experiences with taking OACs and
adherence to OACs

Chi-square * test was used to examine the relationship between adherence to OACs and:
awareness of participants about indications for taking OACs, following advice of prescribers
on how to take OACs, missing doses of OACs, reported reasons for non-adherence to OACs,
awareness about INR target among warfarin users, views of patients about therapeutic benefits
of taking OACs, and effect of perception of patients about therapeutic benefits of OACs on

adherence to these medications.

4.5.5.1. Patients’ awareness about indication of taking OACs
Chi-square ¥ analysis revealed a non-significant relationship between awareness of individuals

about why they are taking and adherence to OACs y? (1, N =312)=2.59, p =.107. Awareness
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of patients in the study about the reasons for taking OACs did not affect adherence to these

medications. (Table 4.26).

Table 4.26. Awareness of patients about indications for taking OACs

Adherent to OACs Non-adherent Total
Patients who are
aware about
indications for OACS 93 (30.4%) 213 (69.6%) 306 (100%)
Patients who are NOT
aware about
indications for OACs 0 (0%) 6 (100%) 6 (100%)
Total 93 (29.8%) 219 (70.2%) 312 (100%)

4.5.5.2. Awareness about INR target among warfarin users

Among warfarin users, the relationship between awareness about INR target and adherence to
warfarin was also assessed. Statistical analysis using Chi-square ¥ test showed a significant
relationship between patients’ awareness about INR target and adherence to warfarin > (1, N
=203) = 4.6, p = .031. The proportion of patients who were aware about the INR target were

more adherent to warfarin compared to patients who did not know their INR target. (Table

4.27).
Table 4.27. Awareness about INR target among warfarin users
Adherent Non-adherent Total

Patients aware about 35 (42.7%) 47 (57.3%) 82 (100%)
INR target

Patients DID NOT

know INR target 34 (28.1%) 87 (71.9%) 121 (100%)
Total 69 (34.7%) 134 (66%) 203 (100%)
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4.5.5.3. Adherence to the advice of prescribers about taking OACs

Relationship between following prescribers’ advice about taking OACs and adherence to these
medications was also assessed. Chi-square y? test revealed a significant relationship between
compliance of patients and adherence to OACs %2 (1, N = 312) = 11, p = .001. Compliant
patients with advice about how to take OACs were more adherent to OACs compared to non-
compliant patients who do not usually follow recommendations of the prescribers about taking

OACs. (Table 4.28).

Table 4.28. Patients following of prescribers’ advice on how to take OACs

Adherent Non-adherent Total
Patients who take 93 (32.3%) 195 (67.7%) 288 (100%)
OAC:s as prescribed
Patients who DO
I;SSEIE?)IZZOACS as 0 (0%) 24 (100%) 24 (100%)
Total 93 (29.8%) 219 (70.2%) 312 (100%)

4.5.5.4. Missing doses of OACs by patients

The Chi-square %> test was also used to evaluate the relationship between missing doses of
OAC:s as reported by patients and adherence to OACs. The result of the test revealed that there
was a highly significant relationship between the missing doses of OACs and adherence to
these medications %> (2, N =312) = 134.9, p = .000. Patients who were adherent to OACs did
not miss any dose of OACs in contrast to non-adherent patients who missed doses either

occasionally or regularly (Table 4.29).
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Adherent

Table 4.29. How often participants miss doses of OACs

Non-adherent

Total

Patients do not miss doses

Patients miss doses occasionally

Patients miss doses regularly

Total

93 (83.8%)
0(0%)
0 (0%)

93(29.8%)

18 (16.2%)
198 (100%)

3 (100%)

219 (70.2%)

111 (100%)
198 (100%)
3 (100%)

312(100%)

4.5.5.5. Reasons for non-adherence of patients to OACs

Chi-square ¥ test was also used to examine the relationship between the reported reasons by

patients missing doses of OACs and the adherence to these drugs. The results revealed a

significant relationship between adherence to OACs and the documented reasons by

participants for missing doses %> (4, N =312) =27.7, p = .000. (Table 4.30).

Table 4.30. Reported reasons for non-adherence as reported by participants

Adherent

Non-adherent

Total

Forgetfulness

Side effects

Food interactions
Drug interactions

Do not know how to

take OACs

Total

4.5.5.6. Patients’ perception on therapeutic benefits of OACs

53 (46.5%)
19 (20.9%)
11 (21.2%)
9 (28.1%)

1 (4.3%)

93 (29.8%)

61 (53.5%)
72 (79.1%)
41 (78.8%)
23 (71.9%)

22 (95.7%)

219 (70.2%)

114 (100%)
91 (100%)
52 (100%)
32 (100%)

23 (100%)

312 (100%)

Chi-square y? test was used to examine the relationship between patients’ perceptions about

therapeutic benefits of OACs and adherence to OACs. There was no significant difference
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between views of patients in therapeutic effectiveness of OACs and adherence to OACs ¥ (1,
N =312) = 1.7, p =. 194. Patients views on therapeutic benefits of these drugs did not affect

their adherence to OACs. (Table 4.31).

Table 4.31. Patients views on therapeutic benefits of OACs

Adherent to OACs Non-adherent Total
Patients’ perception 91(30.5%) 207 (69.5%) 298 (100%)
of gaining benefits
from OACs
Patients” perception 2 (14.3%) 12 (85.7) 14 (100%)
of NOT gaining
benefits from OACs
Total 93 (29.8%) 219 (70.2%) 312 (100%)

4.5.5.7. Influence of patients’ perception on adherence to OACs

The relationship between patients’ perception of the therapeutic benefit of OACs and its effect
on their adherence to OACs was examined using Chi-square (y?) test. The results of this test
showed a non-significant relationship %> (1, N = 312) = .26, p = .611. Adherence to OACs
among participants was not affected by patients’ perception of therapeutic benefits of OACs.

(Table 4.32).

Table 4.32. Patients’ perceptions on therapeutic benefit and adherence to OACs

Adherent Non-adherent Total
My perceptions about
OAC:s affect my o o o
adherence to OACs 6 (35.3%) 11 (64.7%) 17 (100%)
My perceptions about
OACs DO NOT affect o o o
my adherence OACs 87 (29.5%) 208 (70.5%) 295 (100%)
Total 93 (29.8%) 219 (70.2%) 312 (100%)
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Table (4.33) summarises the relationships between adherence to OACs and participants

experience with taking these drugs.

Table 4.33. Outcome of Chi-square analysis of relationships between adherence to OACs and
patients experience with OACs.

X Df N p
Awareness about reasons for 2.6 1 312 107
taking OACs
How you take your OACs 11 1 312 .001
Missing doses of OACs 134.9 2 312 .000
Knowledge about INR target 4.6 1 203 0.031
Reported reasons for missing 27.7 4 312 .000
doses
Views of patients in 1.7 1 312 194
effectiveness of OACs.
Beliefs about using OACs .26 1 312 611

4.5.6. Prediction of adherence to OACs among participants

Binary logistic regression was used to examine the predicting factors of adherence to OACs
using patients experience with OACs and patients’ characteristics variables. Selected
dependent variable was adherence outcome, covariates were age of patients, sex of patients,
education level, prescribed OACs, presence of co-morbidities, indications for prescribing
OACs, knowledge about INR target, and duration on OACs. The results of this statistical
analysis revealed that only age, sex, duration on OACs, missed doses, reported reasons for non-
adherence, and knowledge about INR target, were predictors for adherence to OACs (Table

4.34).
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Table 4.34. Outcome of binary logistic regression for predicting factors of adherence to

OACs among participants
95% CI FOR EXP (B)
B SE df Sig. Exp(B) Lower Upper
AGE .034 .016 1 .033 1.035 1.003 1.068
SEX 832 419 1 .047 2.298 1.011 5.227
DURATION ON 2.682 1.066 1 .012 .068 .008 553
OACS
KNOWLEDGE .645 301 1 .031 1.906 1.056 3.439
ABOUT INR
TARGET
MISSED DOSES -3.755 459 1 .000 42.736 17.372 105.136
REPORTED 3.065 1.234 1 .014 21.427 1.876 244.735
PROBLEMS
WITH TAKING
OACS

4.6. Discussion

There are several previous studies on adherence to OACs in Middle Eastern countries (Salam
et al., 2012; Zubaid et al., 2015; Elewa et al.,2016; Shilbayeh et al., 2018; Alshammari and
Alhantoushi, 2018). Published results from previous studies indicated variable levels of
adherence to OACs in these countries. Saudi Arabia is no exception to these countries as most
published data on adherence to OACs described adherence among OACs’ users as being at low
levels (Elbur et al.,2015; Mayet et al., 2018). Even though various justifications such as reduced
knowledge about the drugs and low satisfaction with their benefits for the decreased adherence
to OACs among their users in Saudi Arabia were provided, the authors of these publications
suggested that urgent solutions are needed to increase adherence to OACs and to maximise the
benefits from these drugs (Elbur et al.,2015; Elewa et al., 2018). Our study results agree with
the necessity of urgently needed interventions to increase adherence to OACs taking into

consideration that stroke and ischaemic heart disease, conditions for which OACs are the
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mainstay for treatment, were reported among the top 3 causes of death in Saudi Arabia (Murray
et al., 2020). Assessing adherence to OACs and identifying barriers to adherence are the first

step to remedy the problem of low adherence to OACs. Below are the key findings of our study.

4.6.1. Key findings

A significant proportion of the participants of this study (95.5%) indicated that they are
convinced with the benefits of taking OACs. This outcome reveals that patients in the study
area are satisfied with taking OACs. A strong association between patients’ satisfaction with
OAC:s and level of adherence was reported in some studies in the Middle East (Ababneh et al.,
2016; Balkhi et al., 2017). Our results suggests that patients’ satisfaction with OACs is highly
unlikely to be considered as a barrier to adherence to these drugs in the study area. Furthermore,
our study revealed a significant increase in non-adherence to OACs with the rise of age of
participants. The results showed that adherence to OACs among patients < 50 years old was
(38.5%) compared to (25.1%) among participants who were > 50 years old. Emern et al., 2018,
reported that advanced age is a reason for non-adherence among OACs users in the Middle
East. The authors attributed the effect of age in decreased adherence to OACs as due to
anticipated mental impairment and increased polypharmacy. However, this study did not report
a cut-off age for non-adherence. Our results agree with this finding, advanced age of some of

our participant can be a participating factor in their low adherence to OACs.

Another significant outcome from our result was the various identified barriers to adherence to
OACs which were reported by the study participants. Reported reasons for non-adherence were
side effects, food-drug interaction and drug-drug interactions, and other reasons such as
personal beliefs and lack of motivations. However, a significant number of participants (94.6%)
stated that their willingness to take OACs and that their willingness was not affected by these

reasons. This finding reinforces our view of the urgent need for patient tailored and
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personalised interventions to facilitate taking OACs as prescribed, rather than assuming pre-

existing ideas about barriers.

Another important finding of our study is that it showed the positive impact of education on
adherence to OACs among the population. The results of the study showed that educated
patients were more adherent to OACs than non-educated (37.4%, 20.6% respectively). Taking
into account that nearly half of the participants were non-educated (45.2%), these findings
indicate that targeted interventions, such as patients' education to improve adherence to OACs,
are needed. In addition, our results revealed that adherence among warfarin users was higher
than among those who were taking DOACs (34% and 22% respectively). According to Witt et

al., 2009 study, patients who take warfarin receive frequent monitoring. The study found that an
anticoagulation service managed by clinical pharmacists substantially improved adherence to warfarin

therapy.

When we looked at the indications for which these drugs were prescribed, the data showed that
warfarin was prescribed for valve disease conditions in 47.8% of the participants while DOACs
were prescribed for AF in 46.2% of the patients, DOACs were also recommended for VTE and
stroke conditions in 6.1% of the participants. This finding suggests that patients’ beliefs about
their conditions can be an influential factor on adherence to OACs. DiMatteo et al., 2007
reported a significant correlation between seriousness of the condition and level of patients’
adherence as patients believed that valve conditions are more serious and require regular taking
of medications compared to their beliefs about AF and VTE that requires prescribing DOACs

such as VTE and stroke as suggested.

The authors documented that patients’ perception about severity of their condition and their
awareness about this seriousness can predict adherence to medications. Another interpretation

which may strengthen this finding is the well-established prescribing process of warfarin and
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the recent and slow uptake of DOAC:s in healthcare systems including Saudi Arabia despite the
preference of DOACs over warfarin by some prescribers. Currently warfarin is the only
available therapeutic option for individuals who have valve(s) (aortic or mitral) replacement
procedures. This may also strengthen the theory of increased adherence among warfarin
patients who will be aware of the seriousness of valve replacement procedures. Furthermore,

according to Witt et al., 2009 study, patients who take warfarin receive frequent monitoring. The study
found that an anticoagulation service managed by clinical pharmacists substantially improved

adherence to warfarin therapy.

Our results also revealed a noticeable increase in adherence among OACs users associated with
the increase of duration of taking OACs. This finding contrasts the reported results by some
authors who documented that adherence to OACs decreases with the increase of duration of
taking medications. Chapman et al., 2005 who investigated adherence to antihypertensive and
lipid lowering drugs reported a drop in adherence rates to these medications from 45% at 3
months to 36% at 12 months. We cannot attribute specific reasons for this phenomenon in our
results as other factors need to be considered such as total number of daily tablets and other
comorbidities. For example, survivor bias might be involved as it is conceivable that individuals

who had a low level of adherence ceased taking their medication and attending clinic appointments,

resulting in their exclusion from the study. Alternatively, they could have passed away.

4.6.2. Relating our findings to previous literature

The results of our study showed that overall adherence rate to OACs using Hill-Bone scale for
measuring adherence is 29.8% among the participants of the study. Adherence among warfarin
users (203) was 40.4% while adherence among patients who were taking DOACs (109) was
22%. In Saudi Arabia, adherence to warfarin was previously studied by Balkhi et al., 2018

who documented a 31.8% adherence rate in their investigation of patients’ adherence to
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warfarin in Qassim area, central Saudi Arabia (Balkhi et al., 2017). Shilbayeh et al reported 32.6%
adherence rate to warfarin when they studied adherence to the drug in Riyadh area (Shilbayeh et al.,
2018). Similarly, Elbur et al reported 35.9% adherence rate to warfarin in Taif, Western Saudi Arabia
(Elbur et al., 2015). Our results indicates that adherence to warfarin in Eastern and Western Saudi
Arabia is more or less the same but higher than in central parts of the country. Comparing our results to
findings of comparable research results in the Middle East revealed that Ababneh et al. in Jordan
documented 54% adherence rate among patients who were taking warfarin (Ababneh et al., 2016). Our
results have reported lower adherence rate than the documented results from Jordan. However, in our
study we used Hill-Bone scale to measure adherence to OACs, which classified participants into either
adherent or non-adherent. Adherence to OACs in the other studies was measured by using self-reporting
questionnaires (e.g. MMAS-8) that adopt different approaches in classifications of adherence (high
adherence, medium adherence, and low adherence). The adherence rates are therefore not directly

comparable.

Our results reported an overall 22% adherence rate to DOACs. Despite numerous publications examine
the use of DOACs in Saudi Arabia, to our knowledge no published study investigated adherence to
DOAC: in the country. A study by Emren et al., 2018 in Turkey reported 49% adherence rate to
DOAGC:S. Our results indicate that the uptake of DOAC:s is still at early stages in Saudi Arabia and further
investigations are needed to examine the use of these medications in this country as their uptake

Increases.

The results on adherence to OACs in the present study suggests a significant relationship between
adherence to OACs and age of participants, education level, indications for prescribing OACs, and type
of prescribed OAC (P < .05). Similar findings were reported in studies carried out by Shilbayeh et al,
2018 and Balkhi et al., 2018 who reported significant association between adherence to warfarin and
higher education levels and nationality of participants (P <.038). Our results agree with these findings
regarding the education level; however, nationality of participants was not investigated in our study.
From a wider point of view, results by Middle Eastern investigators did not confirm a relationship

between adherence to OACs and sex of the patient (Ababneh et al, 2016), a similar finding which is
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documented by our study (P .256). In other words, this study did not find a significant difference

between the sex of participants and adherence to OACs.

Our results indicated a significant relationship between adherence to OACs and following prescribers’
advice on how to take OACs, missing doses of OACs, and knowledge about INR targets for warfarin
users (P < 0.05, table 9). However, the results did not confirm any association between adherence to

OACs and awareness of patients about their indications for taking OACs (P > 0.05).

Regarding knowledge about warfarin, Shilbayeh et al., 2018 reported insignificant association between
knowledge about INR and adherence to warfarin (P 0.453), our findings agree with this result as our

results showed insignificant relationship between the two elements.

Using regression analysis of the data revealed that there are certain characteristics that can influence
adherence to OACs among its users in the study area. These characteristics are age of patients, level of
education, and indications for prescribing these drugs. Our results are consistent with the findings of
the study conducted by Liang et al. 2018, which found that factors such as age, educational attainment,
and the reasons for prescribing OACs were significant determinants of the choice of the appropriate

OAC therapy.

4.6.3. Strengths and limitations

The strengths of this research include its novelty in assessing adherence to OACs in the study
area. This study is the first of its kind in Alhassa area, Eastern Saudi Arabia, it employed self-
assessment method to examine adherence to OACs. The self-reported Hill-Bone scale for

measuring adherence was the first time to be used in the area to assess adherence to OACs.

The use of a self-reported method to measure adherence (HB scale) is a limitation. This scale
does not specify level of adherence like in other scales such as Eight-Item Morisky Medication
Adherence Scale (MMAS-8) which classifies adherent population into highly, moderately and
poorly adherent individuals. However, the scale was the most cost-effective method to be

employed for the purpose of this research study.
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Using more than one self-reporting scale to evaluate adherence offers several benefits. Firstly,
it can enhance the precision of the assessment by minimising the risks of bias and inaccuracies
associated with relying on a single scale. Moreover, it can assist in determining the most
suitable scale for a particular medication or patient population. Additionally, it can provide a
more complete comprehension of adherence by measuring various aspects or dimensions of
medication-taking behaviour. Furthermore, it can facilitate the creation of customised

interventions by identifying specific areas of non-adherence that necessitate attention.

The study was also limited by not calculating Time in Therapeutic Range (TTR) which reflects
the INR control for patients who are taking warfarin. This was mainly due to lack of sufficient
data as patients in the study did not carry information about history of taking warfarin in terms
of their INR, dosages, and appointments. All this information is usually provided to patients

verbally.

Another limitation to this research was the cross-sectional nature of the study design which can
subject the study population to bias of selection. This problem was overcome in the selection
criteria for participants as OACs users with cognitive impairment and patients who did not

consent to participate in the study were excluded.

In addition to the limitations, the small sample size recruited for the study and the fact that the
study was carried out in one centre in Eastern Saudi Arabia undermined the generalisability of
its findings to all population in Saudi Arabia. However, this approach was aligned with the

resources accessible and feasible for this study.

4.7. Conclusion

The study effectively accomplished its primary objectives, offering valuable insights into the

landscape of adherence to OACs and prescribing patterns in Eastern Saudi Arabia. The research
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revealed a troubling pattern of low adherence among patients, with less than one-third of
participants classified as adherent to their OAC regimens. This underlines the need for targeted
interventions and strategies to improve adherence rates and subsequently enhance patient
outcomes. Additionally, the study elucidated that warfarin remained the predominant choice
for OACs’ therapy in the region, with a notably higher proportion of adherent patients receiving
warfarin prescriptions compared to DOACs. These findings hold significance for healthcare
practitioners and policymakers, highlighting the importance of optimising adherence strategies

and exploring the potential benefits of alternative OAC therapies.

Furthermore, the study's comprehensive assessment of medical conditions warranting OAC
prescription shed light on the diverse range of indications, including valve disease, AF, DVT,
PE, and Stroke. This information provides valuable guidance for HCPs when considering
OAC:s treatment options for patients with specific medical conditions. Moreover, the study
identified key predictors of adherence, encompassing various demographic and clinical factors,
along with patient-reported reasons for non-adherence. This nuanced understanding of
adherence determinants can inform tailored interventions aimed at addressing the specific
challenges faced by patients in the region. In conclusion, the study's successful achievement of
its objectives contributes significantly to the knowledge base surrounding adherence to OACs
and prescribing practices, offering a foundation for future research and interventions to

improve patient care in Eastern Saudi Arabia.
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CHAPTER FIVE: A QUALITATIVE STUDY OF PATIENTS’ ADHERENCE TO
ORAL ANTICOAGULANTS: INVESTIGATING THE PERSPECTIVE OF
HEALTHCARE PROFESSIONALS AND EXAMINING THE ROLE OF

PHARMACISTS IN PROMOTING PATIENTS’ ADHERENCE TO OACS
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5.1. Introduction

OAC s, including warfarin and direct oral anticoagulants DOACs, are the drugs of choice for
prevention of thromboembolic events such as VTE and stroke. Adherence to OACs is the
cornerstone for effective treatment and for reaching the desired therapeutic outcomes (Lip et al.,
1994; Lip et al., 2015). Research reports have documented variable results about the extent of
adherence to OACs among their users in Saudi Arabia (Elbur et al., 2015; Shilbayeh et al., 2018).
Despite the high variability of the results documented about adherence to OACs, these publications
agreed that there are factors that can affect adherence (Zubaid et al., 2013). The factors that
contribute to the classification of patients as adherent or non-adherent to OACs are not well
understood in Saudi Arabia, as there is limited information available on the subject (Manzoor et al,
2017). This lack of understanding highlights the need for further research to identify the underlying
reasons behind patient adherence to OACs in the region. In addition, little is known about how

OACs’ users are supported with taking these medications.

Variable levels of adherence to OACs were reported in different parts of Saudi Arabia (Elbur
et al.,2015; Balkhi et al., 2018; Al-Saikhan, 2020). Although several studies have been
conducted, they did not address important inquiries, including the prescription practices for
OAC:s, the obstacles to adhering to OACs, and the extent of support provided by hospital and
community pharmacists to ensure adherence to OACs. The papers published have primarily
focused on the quantitative aspects of investigating adherence to OACs, with a particular
emphasis on patient-related factors such as such as patients’ perceptions about these
medications. (Mayet et al., 2016). Studying adherence to OACs from a qualitative perspective
is vital to underline the scope of the delivered health services for OACs’ users and to identify
challenges that face patients and care providers. Such studies can produce valuable data that
can lead to a better understanding of medication taking behaviour and in Saudi Arabia, in turn

open the door for suggesting patient-tailored interventions that can lead to increasing the
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support for adherence to OACs and ultimately improving treatment outcomes in the country.
HCPs are the cornerstone for the delivering health services as they are equipped with the
essential knowledge and technical skills, therefore they can play a significant role in providing

significant information about use of OACs.

5.2. Aim of the study

To provide in depth views and experience of HCPs on adherence to and prescribing of OACs in

Eastern Saudi Arabia. Specific objectives of the study are:

To explore views of HCPs on patients’ adherence to OACs in the study area
To identify impediments to improve patients’ adherence to OACs in view of HCPs
To investigate role of pharmacists in supporting patients’ adherence to OACs

To determine factors that influence prescribing of OACs as expressed by interviewed HCP

5.3. Design of the study and collection of the data

Thematic analysis, which falls under the umbrella of qualitative research methods, was
selected as an approach in this study. employed for data collection involved the use of thematic
analysis approach, The utilisation of thematic analysis as the chosen methodology for exploring
HCPs perspectives on adherence to OACs is grounded in its capacity to provide an in-depth
and examination of the qualitative data. Adherence to OACs is a complex phenomenon
influenced by various clinical, social, psychological, and contextual factors. Thematic analysis
aligns with an interpretative approach, allowing for the exploration of the complex interaction
of these factors within the narratives of HCPs. By employing thematic analysis, the study aims
to reveal the intricate themes and patterns that underlie HCPs' perspectives, ultimately
contributing to a more comprehensive understanding of the factors influencing adherence to

OACs (Braun and Clarke, 2006; Joffe and Yardley, 2004).
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Data for this study was collected through semi-structured interviews featuring open-ended
questions. These interviews were structured into four key sections encompassing: (1)
background information regarding the interviewed HCPs such as their roles within the hospital
and years of work experience; (2) the specific roles of HCPs within the hospital setting; (3) the
assessment of patients' adherence to OACs by HCPs, with a particular emphasis on AF and
VTE conditions; and (4) the involvement of pharmacists in evaluating adherence to OACs and
conducting medication reviews (interview schedule Appendix IV). To enhance the reliability
and validity of the interview questions, a review process was undertaken by academic experts
and pharmacists, in line with principles of face and content validity as suggested by Bowling,
2014 and Smith, 2002. As a result of the feedback received from these experts, one question
was rephrased to enhance its clarity. The rationale for selecting thematic analysis as the study
design and for employing semi-structured interviews for data collection was elaborated upon

in Chapter 2 of this thesis.
5.4. Conduction of the interviews

The selection of interviewees for this study was conducted through a purposive sampling
approach. The researcher specifically targeted HCPs employed at the study centre (PSCC) who
were closely involved in the care of patients taking OACs. These HCPs were personally invited
to participate in the research. A total of 15 HCPs expressed their willingness to be part of the
study, including a diverse group comprising physicians, pharmacists, and nurses. The rationale
behind choosing this group of HCPs lay in their substantial knowledge and expertise
concerning adherence to OACs and the behaviours of patients in this context. Further

justification was provided in chapter 2 of this thesis.
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5.5. Ethical clearance

Ethical clearances were obtained from the University of Birmingham Science, Technology,
Engineering and Mathematics Ethics Committee for conducting the study and from the
research committee in the study centre (PSCC, Saudi Arabia) before conducting the interviews.
Consent of the interviewed HCPs was sought before interviewing, (Appendix I). Files and

transcripts of the interviews will be destroyed after submission of the thesis.
5.6. Location of the interviews

The interviews were conducted at the (PSCC) where all the interviewed HCPs were full timely
employed by the centre. Time of the interview was selected by the HCPs according to their
schedule of work. A private room in the centre was designated for face-to-face interviews. Prior
to each interview the objectives of the study were described, and an opportunity to ask any
questions about the study was given. Consent of participants was sought before starting the

interviews using a consent form. (Appendix. IV).
5.7. Data management and analysis

An inductive methodology was employed for the analysis of the collected data, with a primary
focus on the perspectives expressed by the interviewees. This inductive approach allowed for
the emergence of themes through a systematic process of open coding applied to the dataset.
Furthermore, this approach emphasises the extraction of insights directly from the data itself,
fostering a deeper understanding by permitting unexpected or innovative themes to emerge,
ultimately leading to a more comprehensive data interpretation. To perform this, themes were
generated by identifying codes within the interview transcripts, following the guidelines
established by Braun and Clarke, 2006. The process involved an initial familiarisation with the
data through regular transcript reviews, creating preliminary code sets, and using color-coded

markers to group similar codes. Within the inductive framework, codes that were comparable

136



were consolidated to form meaningful themes, each carefully reviewed to ensure the
consistency of its constituent codes, and accurately labelled to reflect its content. The resulting

findings were then synthesised into a comprehensive report.
5.8. Findings of qualitative interviews with HCPs

5.8.1. Characteristics of the HCPs

Fifteen HCPs including doctors, nurses, pharmacists, and pharmacy technicians were
interviewed. The breakdown of the total number of interviewed professionals is as follows: 8
physicians, 2 nurses, 3 pharmacists, and 2 pharmacy technicians. Characteristics of the

interviewees and duration of each interview are summarised in table.5.1.

Table.5.1. Characteristics of HCPs who participated in the qualitative interviews

Interviewee serial number occupation Duration of the interview
(minutes)
1 Physician 1 54
2 Pharmacy technician 1 46
3 Pharmacist 1 41
4 Staff nurse 1 42
5 Pharmacists 2 43
6 Pharmacists 3 48
7 Pharmacy technician 2 42
8 Staff nurse 2 41
9 Physician 2 52
10 Physician 3 46
11 Physician 4 48
12 Physician 5 45
13 Physician 6 44
14 Physician 7 45
15 Physician 8 40
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5.8.2. Extracted themes from the interviews with HCPs using thematic analysis

The thematic analysis of the semi-structured interviews for collection of data had yielded 6

primary themes and several subthemes as shown in table 5.2.

Table 5.2. Themes and subthemes produced from analysing the HCPS interviews using
thematic analysis.

Theme no. Themes

Subtheme

1 Viewpoints of HCPs on factors
influence prescribing of OACs

HCPs perspectives on patients’ illness
perception when prescribing OACs
Relationship between adherence to OACs
and illness perception

Effect of patient safety considerations
when prescribing OACs

Clinical factors influence selection of
OACs

Non-clinical factors that affect selection of
OAC

Concordance about OACs

Effect of cost factor on prescribing OACs

2 Assessment of adherence to - Utilisation of scales to measure adherence
OACs among OACs users in routine practice
- Assessment of adherence among warfarin
users
- Assessment of adherence among DOACs
users
3 Perspectives of HCPs on patients’ - Perspective of interviewees on overall
adherence to OACs adherence to OACs
- Variations in adherence to OACs between
hospitalised and discharged patients
4 Impediments for adherence - Viewpoints of HCPs on identification of

among OACs users

non-adherent patients
Perception of HCPs on reasons for non-
adherence among OACs’ users

5 Viewpoints of interviewed HCPs
on supporting adherence of
patients who are taking OACs

Counselling of OACs’ users

Counselling of warfarin users
Counselling for DOACs patients
Availability of adherence aids for OACs
users

Social care input in facilitating adherence
to OACs

6 Role of pharmacists and
pharmacy technicians in resolving

Accreditation of pharmacists and pharmacy
technicians for pharmaceutical services
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issues related to adherence to - Perceptions of pharmacists and pharmacy
OACs technicians in monitoring warfarin users

- Input of pharmacists and pharmacy
technicians in supporting polypharmacy
patients

- Use of validated scales in routine pharmacy
practice

- Barriers to patients’ education by
pharmacists and pharmacy technicians

- Availability of pharmaceutical services for
OACs users in community pharmacies

- Sales of OTC medicines to OACs users in
community pharmacies

5.9. Outcomes of the extracted themes

5.9.1. Theme 1: Viewpoints of HCPs on factors influence prescribing of OACs

In this theme, the interviewed HCPs discussed various factors that could influence the
prescribing of OACs, including the assessment of illness perception, clinical factors affecting
OAC selection, patient safety considerations, non-clinical factors such as socio-economic
factors that could affect OAC selection, concordance about OACs, and cost factors in OAC
prescribing. The interviewees were asked about their opinions and perceptions regarding the
prescription of OACs. They expressed that the introduction of DOACs has expanded the
treatment options for OAC users. However, they also acknowledged that the availability of

DOAC:S has brought new challenges to the selection and prescription of OACs.

" prescribing of warfarin is well established, launching of DOACs has increased

treatment options for patients ” (Phys. 3).

5.9.1.1. HCPs perspectives on patients’ illness perception when prescribing OACs
The HCPs who were interviewed were specifically asked if they took into consideration the perceptions
of patients who were prescribed OACs about their medical condition. In response to this question, the

HCPs confirmed that they did indeed investigate this aspect with their patients.
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“I always to discuss with patients their thoughts and their experience about their

conditions " (Phys. 8)

During the interviews, HCPs were questioned regarding the topics they address with their
patients. Respondents highlighted that they consider patients' personal traits, underlying factors
contributing to their condition, potential impact of the illness on their daily activities, as well

as strategies for disease management.

"I describe to my patients what the disease is, why and how it occurred, impact of

the condition on their future, and how and why we treat the condition”. (Phys. 7)

5.9.1.2. Relationship between adherence to OACs and illness perception
HCPs expressed that adherence to OACs improves with the increase in patients’ perceptions

about the seriousness of their illness among majority of patients.

"When patients know more about their illness, they comply with the advice about

OACs " (Phys. 5).

The HCPs who participated in the interviews emphasised the relationship between OAC

adherence and patients' perception of their condition.

"I notice better adherence among patients who know more about their conditions ”

(Pharm. 1).

5.9.1.3. Effect of patient safety consideration when prescribing OACs

Some interviewees believed that regular monitoring of anticoagulation and INR checks
provided patients with some safety compared to patients on DOACs. However, interviewees
expressed poor control of anticoagulation associated with use of warfarin discourages some

physicians from prescribing warfarin for some patients.

“when [ prescribe warfarin, I feel patients will be safe to some extent, because of

the monitoring, not like when I prescribe a DOAC as it is not monitored " (Phys. 4)
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“checking anticoagulation effect in warfarin protect patients compared to DOACs ”

(Phys. 1)

“warfarin is monitored but DOACs are not, it is much safer to prescribe warfarin
(Phys. 7)

Some of the HCPs who were interviewed raised concerns regarding the limited safety data
available for DOACs in Saudi Arabia, particularly among elderly patients. In addition, they
expressed apprehension about the lack of readily available antidotes for DOACs, except for

dabigatran and rivaroxaban.

DOACs are relatively new in the market, we do not have enough data about the
magnitude of their safety in Saudi Arabia, we rely on the internationally reported

side effects and incidents more " (Phys. 4).

"local data about adverse events is scarce; we use Datex® system to report

incidences, we hope to increase the information in the future (Phys. 5).

Interviewees were asked if any scheme to report suspected side effects and ADRs with OACs
or with other medications is available. They highlighted that Saudi Food and Drug
Administration (SFDA) is responsible for pharmacovigilance and that all health care
practitioners are advised to report side effects and ADRs. They added that because of the work

pressure they may forget to communicate incidences with SFDA.

" SFDA deals with vigilance issues, we inform them about problems with

medications” (Pharm.1)
Sometimes we are busy to report incidents related to DOACs . (Phys. 3).

5.9.1.4. Influence of clinical factors on selection of OACs
During the interviews, the selection of OACs was a topic of discussion, including the

preferences for prescribing them. A few respondents mentioned that they prefer DOACs over
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warfarin due to the lack of need for monitoring and a lower risk of adverse events associated

with its use compared to warfarin.

"I prefer DOACs because they do not need monitoring and the risk of adverse events

is lower than warfarin ” (Phys. 5)

“when I have a choice; I will choose DOACs, the risk of side effects and food

restrictions is minimum compared to warfarin . (Phys. 1)

The HCPs who were interviewed held varying opinions regarding their preferred OAC

when choosing between warfarin and DOACs.

“there is no general consensus about warfarin or DOACs, we take each case on its

own merits ” (Pharm 2).

In the study, healthcare professionals were asked about the factors that influenced their decision-making
process when selecting an appropriate OAC for their patients. They identified several determinants that
played a significant role in their decision-making, including patient age, mental health status,
contraindications, and potential risks associated with OAC use, such as the risk of falls. Additionally,
the HCPs considered the use of other medications by their patients and their adherence to medication,
as these factors could impact the effectiveness of the prescribed OAC. By taking all of these factors into
account, the HCPs were able to make well-informed decisions about the most appropriate OAC to
prescribe for each patient based on their individual medical history and unique circumstances. This

personalised approach to prescribing has the potential to result in better health outcomes for the patients.

"I look into the general condition and check for risk associated with use of OACs,

risk of fall for example, when prescribing any OAC" (Phys. 6)

"I consider the psychological and cognitive status of patients before prescribing an

OAC” (Phys. 2)
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HCPs added that patients’ health beliefs about medications also participated in their

decision to prescribe OACs.

"beliefs of patients about taking medications are also important for the decision to

prescribe OACs, some patients do not belief on taking tablets " (Phys. 1).

The use of risk calculators such as CHA2DS2-VASc, CHADS2, and HAS-BLED was
discussed with interviewed HCPs. They confirmed use of these tools is a common practice,

however, only physicians reported using it when prescribing OACs.

"we use risk assessment tools such as CHA2DS2-VASc, CHADS?2, and HAS-BLED

in routine practice when prescribing OACs " (Phys 8)
it is used by physicians as they are the prescribers ” (Phys. 4).

Figure 5.1. summarises influential factors for recommending of OACs for patients.

Age of patients Vs & el

medications
Beliefs about OACs

Mental state

Prescribing OACs

Other factors (e.g.
availability)

Contra indications

Risk associated
with use of OACs

Figure 5.1. Identified factors which influence prescribing of OACs as perceived by HCPs
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5.9.1.5. Non-clinical factors that affect selection of OAC
Interviewees also acknowledged the importance of patients’ non-clinical factors such as social

care circumstances as a determinant for selection of appropriate OAC.

“from my experience, some patients are expected to have social or medical problems
with monitoring of INR if prescribed warfarin, it will be difficult to visit the hospital
for regular appointments. Appropriateness of the OACs for their circumstances is

essential © (Phys. 3).

Interviewed HCP also reported feeling anxious about possibility of causing harm to patients

and being held accountable.

" OACs are started and monitored in hospitals, this makes physicians fully

responsible for prescribing and monitoring ” (Phys. 2)

During the study, HCPs were interviewed about how patient characteristics and opinions affect
the process of prescribing OACs. The results revealed that patient characteristics and opinions
do have an impact on the healthcare professionals' prescribing decisions. In fact, some of the
interviewed HCPs mentioned that many of their patients dislike being prescribed warfarin due
to the need for frequent blood monitoring, which has led them to prefer DOACs as a first

choice.

“some patients express their concerns about warfarin due to the regular INR checks

required, DOACs would be their choice (Phys. 1)

“If a patient proves to have low awareness about the condition and shows less
adherence to medications, then prescribing warfarin may be a risk for this patient "

(Phys. 6)

144



5.9.1.6. Concordance about OACs

As part of the study, HCPs were asked about the importance of informed discussions with
patients when prescribing OACs. Additionally, they were questioned about their willingness to
respect a patient's decision to decline a suggested OAC. The HCPs confirmed that they place
significant value on informed discussions with patients and that they fully respect a patient's

decision to decline a suggested OAC, as long as the decision is well-informed.

"I accept what my patients decide after we discuss it on condition that they know
why it was suggested” (Phys 2).
“If my patients understand the rationale of the selection of OACs, I accept their

decision, otherwise they will not be adherent to their OAC treatment ”

Some interviewed HCPs highlighted that mutual agreement with patients about OAC and

ability of patients to make informed decisions influence their willingness to prescribe OACs.

"discussing options with Patients is important, it helps with the selection of the right
OAC" (Phys. 8)
"I make sure the patients have full information about OACs to enable them to make

decisions about the right option ” (Phys. 3).

5.9.1.7. Effect of cost as a factor on prescribing OACs
When discussing the role of cost as a factor influencing prescribing or adherence to OACs,

interviewees noted that the supply of VKA and DOAC: is free of charge in Saudi Arabia.

"Cost of OACs is not a barrier in Saudi Arabia, it is provided free of charge to the

patients” (pharm. 1)
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5.9.2. Theme 2: Assessment of adherence to OACs among OACs users
In the preceding theme, the focus was on the prescribing of OACs and the factors that influence
it. The subsequent theme revolves around adherence to OACs, which was discussed with

HCPs. This included adherence to both VKAs and DOAC:s.

5.9.2.1. Utilisation of scales to measure adherence in routine practice

The interviewees were asked about the use of validated scales like the Morisky (MMAS-8) or
other comparable self-reported scales to assess patient adherence to OACs in their regular
clinical practice. The interviewees noted that such scales were not commonly employed in their
routine practice. They explained that this was mainly due to time limitations and insufficient

knowledge and expertise among some HCPs.

I don’t use these scales in routine practice, they are excellent, but our time is limited

" (Phys.3)

"I focus more on clinical issues, I need to see many patients plus these scales need
training”. (Phys. 7)
"These scales need training, not everyone can use it". (Phys. 2)
The HCPs who were interviewed were questioned regarding their methods for assessing
adherence. They reported that they evaluate adherence by examining the patient's compliance

with dosage instructions, adherence to the prescribed schedule for taking medication, and

reviewing the patient's attendance record for appointments and visits to clinics.

"I ask my warfarin patients about the dose, and when they take warfarin, I also ask

if they have any problems with taking warfarin™. (pharm. 1).

"The computer tells me about the patients record of visits, I check if a patient missed

INR check”. (Phys. 7)
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5.9.2.2. Assessment of adherence among warfarin users

During the study, HCPs were asked about the methods they use to assess adherence

in patients taking warfarin. The participants stated that they review symptoms and check INR
levels as tools for assessment. They also mentioned using INR as a marker for patients'

adherence to warfarin.

"I ask the patients about their condition and if there is any concern, also I check the

readings of the INR". (Phys. 1)
"If the patient is adherent, I do not see problems with the INR". (Phys. 6)

The interviewees reported that some healthcare providers, including dentists and community
pharmacists, do not communicate information about the coagulation status of warfarin patients

when needed, such as for dental procedures or over-the-counter medication purchases.

“dentists and community pharmacists do not have access to INR results of a warfarin

user, we do not have means of communication like in other countries ” (pharm. 1)
5.9.2.3. Assessment of adherence among DOAC:s users
The interviewees were questioned regarding their approach to assessing patient adherence to
DOACs. According to the HCPs, they evaluate the presence of symptoms, frequency of

medication intake, and potential barriers to tablet administration.

"We assess the patient’s complaint for which a DOAC was prescribed, for instance
if an ECG is fine, we conclude that the patients is more likely to be adherent, it

gives a hint"(phys. 5)
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5.9.3. Theme 3: Perspectives of HCPs on patients’ adherence to OACs
The theme focused on the opinions of HCPs regarding the adherence of OAC users. The
discussion included two perspectives: the HCPs' views on patient adherence and the differences

in adherence between hospitalised and discharged patients.

5.9.3.1. Perspective of interviewees on overall adherence to OACs
The HCPs who were interviewed shared their experience regarding patients' adherence to
OACs. Some HCPs expressed satisfaction with the level of adherence among patients, while

others raised concerns about the adherence of some patients who are taking warfarin.
"Most of my patients are adherent to OACs in my experience " Physician (Phys.1) .

“There are some of my warfarin patients who are not adherent, but they are few.”
(phys. 5)

"Some of my warfarin patients are not adherent as they should be their INR is never within

the range . (Phys. 8).

Moreover, some HCPs believed that adherence of patients to DOACs is higher than

warfarin
"Most of patients are adherent to DOACs . (Phys. 6).
"if they asked to choose; they prefer DOACs ". (Phys.4).

According to some interviewed HCPs, patients sometimes miss their scheduled clinic

appointments, which can result in incomplete data on their OAC use.

" Regular INR monitoring and keeping appointments are crucial for treatment
outcomes but some patients may capture unnoticed periods of nonadherence “.

(Phys. 5)
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5.9.3.2. Variations in adherence to OACs between hospitalised and discharged patients

The interviewees were asked about the differences in adherence to OACs between hospitalised
and discharged patients. The participants acknowledged that there were differences in
adherence levels between these two groups. They explained that patients tend to be more
compliant with their medication regimen while they are hospitalised, as they have access to

more support for taking their medications and modifying their behaviour.

"Not all patients are adherent, they are adherent while admitted, but not sure when
they are discharged; that’s because the staff in the hospital care for medications

while patients in the hospital”. (Nurse 2).

"Discharged patients take tablet at home; I assume they take their tablets regularly .

(Nurse 1).

5.9.4. Theme 4: Impediments for adherence among OACs users
The theme of this section explored the obstacles that impede patients' adherence to OACs,
including how non-adherent patients are identified and the underlying reasons for their non-

adherence.

5.9.4.1. Viewpoints of HCPs on identification of non-adherent patients

The topic of non-adherence among OACs users was discussed with HCPs, including their
understanding of the concept of non-adherence among their patients. The interviewees clarified
that they consider patients who skip doses or do not take their OACs as prescribed as non-

adherent.

"non-adherent patient does not mean just patients who are missing doses, it can also

include those who are taking their OACs incorrectly” (Phys. 7).

The interviewed HCPs explained that patients who take incorrect doses, miss doses, take

medications at the wrong time, or do not follow the recommended counselling, are considered
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non-adherent. They also mentioned that patients who overdose on their medication can also be

classified as non-adherent.

"taking too many tablets can be considered as non-adherence as well as taking few

tablets’ (Pharm.1)

not take tablets at the recommended time or not taking tablets as counselled

by a doctor or a pharmacist is non-adherence” Pharm 2.

“taking the incorrect number of tablets, whether it is over or under will affect

adherence ” (pharm. 1).

According to the participants, they regularly evaluate patients' adherence to oral anticoagulants

(OACs) and take necessary measures to enhance it.

"I immediately inform my patients about importance of adherence to improve

treatment outcomes " (Phys. 5).

Regarding differences in non-adherence between patients using warfarin and DOAC:sS,
healthcare professionals (HCPs) stated that they have observed a higher incidence of non-

adherence among warfarin users compared to those using DOACs
" Warfarin users tend to show non-adherence more than DOACs users”. (Phys. 1)
"DOAC:s users are more adherent than warfarin users " (Phys. 6)

HCPs were asked to explain the reason behind the higher rate of non-adherence among warfarin
users compared to DOACs users. They clarified that the complexity of warfarin dosing for

some patients was the main reason for this increase.

" Doses of warfarin are complex compared to DOACs, patients make mistakes

sometimes ” (Phys. 3).
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"Patients need to take several tablets to makeup the dose, sometimes make errors .

(Pharm. 1)

HCPs who were interviewed stated that non-adherence was prevalent among patients who were
taking OACs. However, they expressed uncertainty about the level of non-adherence in Saudi

Arabia and acknowledged the lack of reliable data on the extent of non-adherence.
"Some patients are non-adherent because they do not want to take the tablets
(Pharm. 2)
"Some patients do not take the tablets because there are barriers” (Pharm. 1)
“"We do not know the exact situation with non-adherence” (Phys. 7)
"At the moment we do not have statistics about non-adherence problem (Phys. 4).

5.9.4.2. Perception of HCPs on reasons for non-adherence among OACs’ users

The interviewed HCPs highlighted several factors that were considered as indicators for non-
adherence in patients taking OACs. These included insufficient knowledge about the condition
and how to manage it, as well as adverse events and side effects associated with the medication.
The use of multiple medications, or polypharmacy, was also identified as a possible contributor
to non-adherence. Moreover, forgetfulness was recognised as a common problem that leads to
non-adherence among OAC users. These results suggest that addressing these factors may be

crucial in enhancing adherence to OAC therapy.

"Some patients know little information about their conditions and about importance

of adherence” (Pharm. 2)

“Some patients who suffer side effects or adverse events become reluctant to take

their medications” (Phys. 7)

151



" Patients who are taking too many tablets may be confused about their OACs"

(Pharm.1)

"Some patients forget to take their tablets, especially elderly patients ” (Pharm. tech.

2).

5.9.5. Theme 5: Viewpoints of interviewed HCPs on supporting adherence of patients

who are taking OACs
In this theme, the topic of supporting patients on OACs was explored, including counselling

for warfarin and DOAC:s users, the use of compliance aids, and the role of social care.

5.9.5.1. Counselling of OACs’ users
Many participants brought up the importance of counselling patients on how to take OACs as

prescribed. They also expressed provision of counselling when starting patients on OACs.
“I explain to my patients how to take OACs so they can get the maximum benefit ” (Phys. 8).
T counsel my patients when I prescribe OACs". (Pharm. 2 )

When asked about their counselling practices for patients taking OACs, interviewees noted that
counselling methods differed depending on the type of medication prescribed. Specifically,
they confirmed that counselling practices varied between DOACs and warfarin patients.
Warfarin use was noted to require more extensive counselling due to its complex nature,

whereas DOACs were considered simpler to manage and required less counselling.
"Counselling about warfarin is different to DOACs". (Phys. 8)

"warfarin and DOACs are different groups of OACs, we counsel patients according

to the drugs that is being used”. Pharmacy technician (Pharm. tech. 1)

" there are different protocols for counselling patients on DOACs and warfarin’.

(Pharm. 2)
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Interviewees revealed that patient’s education unit is available to answer queries from patients

regarding OACs.

" Our patients can contact us about issues with their OACs, there is a help line designated

for this purpose”.( pharm tech. 2)

5.9.5.2. Counselling for patients who are taking warfarin

According to the HCPs interviewed, they provide guidance to patients taking warfarin

regarding the administration of the drug, as well as information about potential food and drug

interactions and how to minimise the risk of adverse effects such as bleeding.

“Use of warfarin carry some risk of bleeding, I try to reduce this risk by counselling

my patients about this point " (Phys. 1)

"I tell my patients about the interaction between green vegetables and warfarin and

about over the counter medications " (Phys. 5)

"I tell my patients when to take the warfarin dose, we also advise them to reduce
their green vegetables intake, and also, we advise to speak to pharmacists in their

communities when buying over the counter medications " (Phys. 3)

The HCPs mentioned that they provide guidance to warfarin patients regarding the significance

of undergoing regular INR checks and emphasised the need to keep appointments for these

checks.

"1 tell my patients to come regularly to check their INR . (Phys.4)

"I explain to my patients they must come for INR check because it tells how they are

doing with their warfarin ” (Phys. 1)

"One of the points that I stress to warfarin users is regular INR check, without INR

check patients may suffer adverse event ” (Phys. 7)

"I inform patients on warfarin that it is necessary to come to hospital to get the INR

checked, this is necessary for successful treatment . (Phys. 6)
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HCPs reported that they instruct warfarin patients to reach out to the hospital in case they

experience adverse events, such as bleeding.

"I encourage my patients to contact the hospital and inform us about any adverse

event so we can address the issue " (Pharm. 2)
"1 tell my patients to contact the warfarin clinic if they have problem". (Pharm. 3)
"I encourage my patients to contact the clinic if they suffer bleeding". (Pharm. 1)

Some of the HCPs noted that language can be a hindrance when providing counselling to

warfarin users.
" As you know patients here talk different languages, sometimes it’s a problem
(Phys. 5)
When asked about how they deal with such problem they reported that interpretation services
available in the hospital.

" We contact interpretation service to provide an interpreter . (Phys. 1)

5.9.5.3. Counselling for DOACs patients
The HCPs who were interviewed agreed that DOACs had fewer side effects compared to
warfarin, and that they did not require monitoring. As a result, there was a consensus among

the HCPs that patients preferred taking DOACs due to these characteristics.
"DOACs are not like warfarin, they have fewer side effects . (Phys. 5)

“when we look at DOACs and warfarin we find they do not need monitoring of

coagulation status as in warfarin”. (Phys. 8).

Interviewed HCPS expressed that they inform patients how to take DOACs (daily doses) and

taking the doses on specified times.

" when counselling my patients about DOACs I tell them about dosing and

frequency ” (Phys. 6)
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According to the HCPs who were interviewed, they assess patients' renal function status and
risk of internal bleeding before prescribing DOACs.
"DOACs are associated with risk of internal bleeding and therefore I check risk
factors such as history of peptic ulceration and use of NSAIDs. (Phys. 3)

“side effects of DOACs are low, therefore counselling about this group is not like

counselling about warfarin”. (Phys. 5)

“counselling about DOACs is not as exhaustive as in warfarin, I advise my patients

how many tablets they need to take and how many times a day ” (Phys. 1)

5.9.5.4. Availability of adherence aids for OACs users
During the interviews, the HCPs were questioned about the availability of adherence aids in
the market. They reported that there are some multi-compartment systems that are currently

available.
"Multicompartment systems compliance aids are widely available”. (Pharm tech. 1)
“People are used to compliance aids that they fill it with tablets ” (Pharm. 3)

Interviewed HCPs were asked about groups of patients that they recommend adherence aid

for? They clarified polypharmacy patients as the main group.

"I recommend compliance aids to improve adherence for patients who are taking multiple

medications and for elderly patients because they are forgetful”. (Phys.3)

When I recommend adherence aids, I consider the patient rather than the medication”.

(Phys. 8)

When asked about community awareness of adherence aids, HCPs mentioned that patients
often have the option to choose such devices themselves. They noted that some patients use

compliance aids even without being recommended to do so by healthcare professionals.

155



"Some of my patients prefer to use compliance aids, they bought it from community

pharmacies, they think it help with remembering when to take the tablets™. (Phys. 3)

5.9.5.5. Social care input in facilitating adherence to OACs
The HCPs who were interviewed for the study stated that there is no involvement of social care
providers in assisting patients with taking their OAC medications. They explained that care

workers do not have any role in addressing medication-related issues.

The HCPs interviewed as part of the study emphasised that there is a notable absence of
involvement from social care providers when it comes to assisting patients with their OAC
medications. They clarified that care workers, although available to aid patients in various
aspects of their daily lives, do not play any active role in addressing medication-related

concerns or offering support in the medication-taking process.

"There are carers for the patients; but they are not working in medication area, they

do not support medication taking”. (Phys. 3)

This assertion underscores that, despite the presence of social care input for patients in Saudi
Arabia, their responsibilities do not extend to assisting patients with their medication regimens,

particularly concerning OACs.

5.9.6. Theme 6: Insight of pharmacists and pharmacy technicians in issues related to

adherence to OACs

In this thematic area, the role of pharmacists and pharmacy technicians was explored. Several
topics were discussed, including training programmes designed to improve pharmacists' and
pharmacy technicians’ abilities to counsel patients and promote adherence to medication
regimens. Additionally, the role of pharmacists and pharmacy technicians in monitoring of

warfarin users and the provision of support to patients with polypharmacy concerns were also
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discussed. The use of validated scales as a routine practice in pharmacies, as well as the
availability of pharmaceutical services for OACs users in community pharmacies and the sales

of OTC products for OACs users, were also explored.

5.9.6.1. Accreditation of pharmacists and pharmacy technicians for conducting

advanced pharmaceutical services

Professional development of pharmacists was discussed with pharmacists and pharmacy
technicians. Interviewees were asked if they receive approved training on review of medication
and counselling of patients. Interviewees highlighted that currently formally accredited

programmes for reviewing of medications and for medicines reconciliations are not available.

"We do not have accreditation system for pharmacists and pharmacy technicians ” (Pharm.

2)

" The continuous education centre organises training courses and workshops for doctors

and nurses and pharmacy staff about medications problems”. (pharm. 1)

The interviewees were asked if they receive specialised training to evaluate medication
adherence. They stated that such training is not included in their professional development

program.

"No special training to assess adherence is provided, but I look up materials from
the internet " (Pharm 2)

5.9.6.2. Perceptions of pharmacists and pharmacy technicians in monitoring warfarin

users
During the interviews, pharmacists and pharmacy technicians were asked about their role in
monitoring patients taking warfarin and optimising INR. They were also asked if hospital

pharmacists are involved in coagulation clinics. The respondents confirmed that in almost all
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hospitals, INR is only checked by physicians and that pharmacists and pharmacy technicians

do not have a role in this aspect of patient care.

“INR is only checked by physicians, pharmacists are not trained to do that " (Pharm

2)
" Pharmacists can check INR; but they are not allowed, physicians do it” (Pharm 3)

Some of the interviewees noted that certain hospitals have begun to provide training to
pharmacists on checking INR levels. However, they mentioned that this practice is currently

limited and may be subject to expansion in the future.

"I am aware of some pharmacists who are checking INR in other hospitals; it is a

new trial” (Pharm.1).

"Some of my colleague pharmacists in other hospitals have started checking INR, it
is spreading slowly ” (Pharm. 3)
5.9.6.3. Input of pharmacists and pharmacy technicians in supporting polypharmacy
patients
The pharmacists and pharmacy technicians who were interviewed were asked about the
availability of Monitored Dose Systems (MDS) for patients with polypharmacy. According to
the interviewees, MDS trays are not widely available in Saudi Arabia, and both hospital and

community pharmacists are unable to prepare them for patients to use.

"MDS are not available, we only dispense OACs and up to patients to use

compliance aids ” (pharm. 1).
"We dispense OACs, but we do not prepare MDS" (Pharm. Tech. 1).

"It is personal choice to use compliance aids, we supply OACs to patients " (Pharm

tech. 2)
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5.9.6.4. Use of validated scales in routine pharmacy practice

During the interviews, hospital pharmacists and pharmacy technicians were asked about the
use of validated scales to assess adherence, knowledge, and awareness among OAC users. They
indicated that they do not use these tools in their routine practice. Instead, they reported having

conversations with patients about OACs and encouraging them to adhere to their medication.

" We do not do formally assess adherence; it is evaluated through questioning

patients about the problems that facing them with the medications ” (Pharm. 1).

" If needed we check how patients use OACs, but we do not use tools to assess

adherence’ (Pharm 2)

The pharmacists and pharmacy technicians who were interviewed reported that they refer
patients to their doctors if there is a need to change their medication-taking behavior. They

explained that all interventions related to medications are performed by physicians.

"I send patients to doctor to perform interventions, when they discuss it with the

doctor they listen to their advice” (Pharm. 3)

"For the safety of patients, I send them to doctors because they may have another

opinion” (Pharm. Tech. 2)
"It is better to see the doctor, it is much safer” (Pharm. Tech. 1)

5.9.6.5. Barriers to patients’ education by pharmacists and pharmacy technicians
The interviewed pharmacists and pharmacy technicians were asked about obstacles that may
hinder their attempts to enhance patients’ education regarding OACs. The interviewees
identified patients' beliefs about the qualifications of pharmacists and time limitations as the

primary factors.

"Many patients think pharmacists can only dispense medications; they do not know

they can advise about OACs " (Pharm 2)
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“Patients prefer to speak to doctors about problems with tablets” Pharm. 3

" The general impression of patients about pharmacists they supply tablets, they

think physicians who should they speak to " (Pharm. 1)

"Sometime pressure of work is high, we struggle to find enough time to spend with

patients” (Pharm. Tech. 1)

"When the pharmacy is short staffed, the load of the work increases, we have to do

a lot of things in short time " (Pharm. Tech. 2).

5.9.6.6. Availability of pharmaceutical services for OACs users in community

pharmacies

When discussing the communication between hospital and community pharmacists regarding
monitoring patients on warfarin and exchanging information about patients' coagulation status,
interviewees mentioned that community pharmacies do not play a role in monitoring warfarin.

They explained that community pharmacists are not involved in this aspect of patient care.

" At the moment, warfarin is a hospital medication, community pharmacists are not

involved in management of its users”. (Pharm 3)

" Patients who are taking warfarin are treated by hospitals, they go there for issues

related with their warfarin”. (pharm. 1)

Pharmacists and pharmacy technicians were asked about the support provided to OACs users
in adhering to their OACs in the community if patients do not have access to a hospital
pharmacy. The respondents indicated that community pharmacists can provide guidance to
patients on dosing instructions and advise them on possible side effects. Additionally,

community pharmacists can answer patients' questions when needed.

~f patients asked pharmacists about DOACs they will answer their queries, they

use their skills as pharmacists ” (pharm. 1).
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"In the end they are pharmacists; they know how to advise patients about DOACs

despite it is not available in community pharmacies . (Pharm. 3)

5.9.6.7. Sales of OTC medicines to OACs users in community pharmacies

In the study, the topic of purchasing OTC medications by patients using OACs was discussed
with pharmacists and pharmacy technicians. The interviewees explained that community
pharmacies do not have access to patients' medical records and do not maintain records of the

dispensed items
Community pharmacies do not have access to medical records of patients ” (pharm. 1).

"Community pharmacies do not keep records for dispensed medications” (Pharm.

3).

They also added that warfarin users do not carry booklets nor warning cards that identify them
as warfarin users and inform about the anticoagulation status of the patients. Nevertheless,
patients are encouraged to inform community pharmacists that they are taking warfarin before

buying OTC.
"We advise warfarin users to tell community pharmacists about their warfarin”. (Pharm.3)

In addition, interviewed pharmacists and pharmacy technicians raised their concerns about
buying OTC on behalf of OACs users, and in cases of language barriers between patients and

pharmacists in the community.

"community pharmacists sell OTC to all patients, if the patient informs them about

OAC then they will check if the requested item is suitable to be sold". (Pharm.2)

“"When selling OTC to OACs users without checking interactions, this may increase

the risk of adverse events ” (pharm. 1).
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"Sometimes there might be a language barrier between patients and pharmacists, if OACs
users carry a warning card or a booklet this will help to overcome such problem ” (Pharm.

tech 1)
5.10. Similarities and disparities among interviewed HCPs

Different points of views were expressed by the interviewed HCPs during conversations. There
were inter and intra professionals’ variations among the interviewees. Interviewed physicians
highlighted variable views on the level of adherence to OACs among patients. Some physicians
underlined high levels of adherence to OACs among patients while others expressed that

significant numbers of patients are non-adherent to OACs.
"Most of my patients are adherent to OACs in my experience "(Phys. 8)
Some HCPs raised concerns about adherence of some patients who are taking warfarin.

“There are some of my warfarin patients who are not adherent, but they are few.”
(phys.3)
“some of my warfarin patients are not adherent as they should be their INR is never

within the range . (Phys. 2)

Physicians agreed that prescribing of OACs including warfarin and DOAC:s is well established
in Saudi Arabia. They confirmed the importance of prescribing the right OAC for patients’

conditions and circumstances.

" prescribing of warfarin is well established, launching of DOACs has increased

treatment options for patients” (Phys. 7)

"I have to confirm prescribing of warfarin or DOACs outweigh the benefit, each

group of drugs has its pros and cons ” (Phys. 6)
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However, only one physician expressed that other factors such as economic status of patients

may be involved in the decision to prescribe OACs.

"Cost of OACs by itself'is not a barrier in Saudi Arabia, it is provided free of charge
to the patients, I consider other factors like ease of access to service, socio-

economic situation before prescribing” (Phys.4)

Interviewed physicians also agreed that warfarin has more barriers to prescribe compared to
DOAC:Ss. They expressed many risk factors such as risk of bleeding, and risk of food and drug
interactions are correlated with prescribing warfarin.
“Use of warfarin carry some risk of bleeding, I try to reduce this risk by counselling
my patients about this point " (Phys. 2)

"I tell my patients about the interaction between green vegetables and warfarin and

about over the counter medications .
Interviewed physicians agreed about use of INR as a predictor of adherence to warfarin, some

physicians expressed that they use INR as a sole indicator for adherence of warfarin users.

“If the INR is within the range; most likely the patient is adherent "(Phys. 1)

Some physicians showed a different point of view as they added other factors such as regular

follow up in the coagulation clinic can be taken collectively as indicator for adherence.

"1 tell my patients to come regularly to check their INR". (Phys. 7)

"I explain to my patients they must come for INR check because it tells how they are

doing with their warfarin ” (Phys. 5)
Pharmacists and pharmacy technicians expressed views which were focused on pharmaceutical
aspects of the adherence to OACs such as dispensing of OACS, and counselling of patients.
Interviewed pharmacists and pharmacy technicians agreed on the importance of counselling
patients about their OACs, they added that such intervention leads to improvement of
adherence. However, they disagreed about how often they check adherence of OACs’ patients.
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“counselling is important for successful treatment’. (Pharm. 2)
"patients receive detailed information about how to use OACs". (Pharm. 1)

"there are different protocols for counselling patients on DOACs and warfarin; but

it doesn’t determine frequency of counselling” (Pharm 3)

Pharmacists and pharmacy technicians confirmed they were second line when it comes to

identifying non-adherent patients as physicians are the first contact.

"Doctors are the first contact point; they send patients to us if there is a problem

with adherence "(Pharm. 1)

Hospital pharmacists confirmed that the majority of hospital pharmacists are not involved in

INR checks for warfarin patients.

“INR is only checked by physicians, pharmacists are not trained to do that " (Pharm.
2)

"Pharmacists are not trained to check INR; but they are not allowed, physicians

doit” (Pharm. 3)

Interviewed pharmacists and pharmacy technicians also expressed variable views on the impact

of socio-economic status on adherence to OACs.

" Low socio-economic background and un-educated patients are less concerned

about their adherence”. (Pharm. 2)
“socio-economic status of the patients has no relation to adherence”. (Pharm. 3)

There was consensus among all interviewed HCPs about importance of adherence to OACs,
with widespread agreement on the significant impact of patients’ education on adherence to

OACs.

In contrast, pharmacists and physicians expressed different opinions about predictors of

adherence to OACs. While physicians highlighted INR as a predictor for adherence to warfarin,
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pharmacists indicated additional measures such as patients’ behaviour when taking tablets,

beliefs about medications, and perception of patients about the condition.

Also, switching patients between DOACs, due to issues with the supply of these DOACs, was
not considered as a barrier to adherence by physicians. In contrast, pharmacists expressed that
this might cause a degree of confusion to some patients, consequently they may take these

drugs incorrectly, with resultant non-adherence to DOAC:s.

5.11. Incorporation of outcomes of HCPs interviews and findings of cross-sectional

study

This research used explanatory mixed methods approach to achieve its objectives. Integrating
findings from the quantitative and qualitative data provided a comprehensive understanding of

factors affecting adherence to OACs. This included the following aspects:

5.11.1. Overall Adherence

Quantitative data showed that the overall adherence rate is 29.8%, with higher adherence for
warfarin (34%) compared to DOACs (22%). Participants in the qualitative study reported that
adherence to OACs improves when patients perceive the seriousness of their condition,
suggesting that patient education and awareness about their conditions can play a crucial role

in improving adherence to these medications.

5.11.2. Patient Profiles

Quantitatively, 47.8% of patients were prescribed warfarin, and 46.2% were diagnosed with
AF. Interviewed HCPs stated that the prescribing of warfarin is well established in the study
area but adding DOAC:s to their local formulary have increased options for patients. This

indicates that the type of prescribed medication can influence adherence.
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5.11.3. Effect of age and education on adherence to OACs

The quantitative results of this study illustrated that age and level of education have a
significant association with adherence to OACs in the study area, with lower adherence among
older and less educated patients. This aligns with findings of the HCPs interviews which
suggested that adherence to OACs improves with increased patient perception of the

seriousness of their condition, which could be linked to education levels.

5.11.4. Duration of OAC Use

The obtained data from quantitative study showed that longer duration of OAC use is
associated with better adherence to OACs, indicating that adherence tends to improve over
time. Qualitatively, hospitalised patients tend to be more adherent due to higher support levels,

which might also indicate a longer duration of treatment.

5.11.5. Correlation between sex, comorbidities, and adherence to OACs

Results from the cross-sectional study showed that sex and the number of comorbidities do not
significantly impact adherence to OACs in the study area. Interviewed HCPs believe that
adherence is more prevalent among DOACs’ users compared to warfarin users, suggesting that

factors like patient education and support may be more critical than demographic factors.

5.11.6. Awareness about reasons for prescribing OACs

The obtained data from patients who participated in the cross-sectional study showed that most
patients were aware of the reasons for prescribing OACs. However, interviewed HCPs reported
a significant portion of patients is not aware of their INR target, which is essential for warfarin

therapy. This highlights the need for better patient education.

5.11.7. Reasons for Missing Doses
Patients who participated in the quantitative study stated reasons for missing doses of OACs
include forgetfulness, side effects, and food/drug interactions. Interviewed HCPs specified

factors contributing to non-adherence to OACs as insufficient knowledge, side effects, and
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forgetfulness. This reinforces the importance of patient s’ education and support in addressing

these issues.

In summary, the incorporation of quantitative and qualitative data underscores the complex
nature of adherence to OACs in the study area. It highlights the importance of patients’
education, healthcare provider involvement, selection of appropriate OAC and the need for

better coordination between healthcare sectors to improve adherence rates among OAC users.

5.12. Discussion

This study represents a significant advancement in our understanding of adherence to OACs
specifically in the context of Eastern Saudi Arabia. It investigated various critical aspects of
OACs’ management, including prescribing practices, patient adherence, and the mechanisms
available for promoting adherence, yielding novel insights into this crucial clinical challenge.
Despite the potential of pharmacists in the region to deliver top-tier pharmaceutical services, the
research findings have revealed a significant limitation concerning their role in enhancing OAC
adherence. This limitation arises from the absence of organised training programs designed to equip
pharmacists with the necessary skills to provide advanced pharmaceutical services, like conducting
comprehensive medicines use reviews. Furthermore, the study's outcomes indicated that pharmacists in
eastern Saudi Arabia are not currently involved in managing warfarin clinics, a common practice in
other countries within the region. Such practices have gained a positive reputation due to their
substantial positive impact on improving patients' experiences with OACs (Elewa et al., 2018). This
study highlights the unexploited potential of pharmacists in the region, whose roles have predominantly
been limited to dispensing medications. Therefore, it underscores the missed opportunities for
influencing their expertise and skills to enhance adherence to OACs, thus indicating room for
improvement. The study suggests that by expanding the scope of pharmacists' responsibilities beyond
mere dispensing and providing them with advanced training, their capabilities can be fully utilized to

improve patient outcomes in the context of OAC adherence.
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While interviewed HCPs in Eastern Saudi Arabia recognised the significance of patients’ counselling
and on the use of OACs, there were genuine concerns about the effectiveness of these efforts in boosting
adherence rates in the study area. These doubts result from the limited availability of such services,
primarily offered by physicians, which restricts access for OACs’ users. Similar research conducted in
the Middle East stressed the potential for substantial improvements in adherence to OACs through
counselling and the expansion of patient education (Alajami et al., 2021). Furthermore, HCPs
indicated that they do not routinely incorporate using scales to measure adherence to OACs into
their clinical procedures. This research questions the conventional approach of not
incorporating adherence measurement tools and underscores the necessity for their structured
inclusion in clinical care. The utilisation of such scales has demonstrated effectiveness in
identifying the causes of non-adherence and follow up of persistence of adherence to OACs (Basu

etal., 2019).

Moreover, communication tools like the warfarin yellow books, designed to facilitate communication
between OACs’ users and HCPs across different sectors, are not being used in the study area. This lack
of communication tools can negatively impact the OACs’ users care provided by HCPs, including
community pharmacists and dentists. Consequently, the processes involving patient education about
OACs and communication between patients and the various groups of HCPs responsible for their care
are minimised. This outcome can partially contribute to explaining of the results of low adherence rates
to OACs in the study area. When combined with other findings from the cross-sectional study, such as
the low level of education among participants and the high prevalence of polypharmacy, addressing
issues like training pharmacists and improving communication between different sectors of HCPs can

significantly enhance adherence to OACs.

Participants of this study reported distinct disparities in adherence levels among hospitalised
and community patients’ surface, hinting at the influence of the care environment on patient
compliance. This discovery underscores the potential benefits of support for patients to take

medications as prescribed. Moreover, the findings of this study revealed that community support for
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OAC s’ users is undermined by limited availability of devices such as multiple compartments and lack
of multi dose units (MDS) in addition to lack of trained care workers who can support patients with
taking medications. Studies have shown that use of MDS can improve adherence to medications

particularly in complex regimens (Polnsky and Henry, 2016).

Moreover, the research highlighted the necessity for additional investigations aimed at uncovering non-
adherence issues in the study area, such as determining the precise prevalence of non-adherence,
understanding the factors that contribute to non-adherence, and classifying the various types of non-
adherence. Identifying these issues related to non-adherence to OACs in the region will enable the
development and implementation of targeted interventions to address this problem (Farinha, Jones, Lip,
2022). Moreover, the study reinforces the issue of non-adherence to OACs in Eastern Saudi
Arabia, a concern compounded by the lack of comprehensive data on its extent and underlying
factors in the region. The findings of this study highlighted reasons for non-adherence such as
forgetfulness, inadequate condition awareness, and polypharmacy, reaffirming the obtained
results from our cross-sectional study, in which, patients highlighted forgetfulness as a reason for non-

adherence. The HCPs' called for further research underscores the urgency of better
understanding the details of non-adherence to OACs to develop effective strategies for

improving patient outcomes.

Because of these findings, the processes involving patients’ education about OACs and communication

between patients and the various groups of HCPs responsible for their care are minimised.

In conclusion, the findings highlighted by interviewed HCPs in this study can contribute to explaining
the low adherence rates to OACs in the study area. Furthermore, these outcomes when combined with
the results from the cross-sectional study, such as the low level of education among participants and the
high prevalence of polypharmacy, emphasise the pressing need for addressing issues like training
pharmacists and improving communication between patients and different sectors of HCPs to enhance

the prevalence of adherence to OACs, as well as using adherence scales in routine practice.
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CHAPTER SIX

OVERALL DISCUSSION
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This DPharm thesis investigated the use of OACs in Eastern Saudi Arabia, by examine three
main areas: the adherence of patients to taking OACs in Eastern Saudi Arabia, the experience
of patients with taking OACs medications in the area, and HCPs' views on patients' adherence

to OACs, barriers to adherence to these drugs, and supporting patients with taking OACs .

This thesis conducted a comprehensive review of existing literature to investigate the
adherence to OACs in patients with AF in the Middle East. The results showed that the level
of adherence to OACs in the region was low. The review also found that there is a connection
between patient-related factors, such as their knowledge and education, and their adherence to
OACs. However, the outcomes related to patient factors were inconsistent across the region.
Additionally, there is limited research on how the health systems and patient-physician
relationships can impact adherence to OACs. The findings of the selected studies were
influenced using small cross-sectional studies and self-reporting tools, which provided an
incomplete understanding of the non-clinical factors related to adherence to OACs in the

region.

The second study in this thesis was cross-sectional research conducted in Eastern Saudi Arabia,
which aimed to measure the adherence of patients taking OACs using the Hill-Bone self-
reported scale, a validated tool for measuring medication adherence. The study collected data
on patient demographics, such as age, gender, education, and comorbidities, as well as the
reasons for prescribing OACs and the conditions under which the medication was prescribed.
The results revealed that the adherence to OACs was low in the research area, with only 29.8%
of the participants being adherent to their medication. Additionally, the study found that
warfarin was more commonly prescribed than DOAC:s in the area, and OACs were indicated
for various medical conditions, including valve disease, atrial fibrillation, deep vein
thrombosis, pulmonary embolism, and stroke. The study also identified several factors,
including age, sex, duration of OAC use, missed doses, reported reasons for non-adherence,
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and knowledge about the INR target, as predictors for adherence to OACs in the area. The
study's findings shed light on the low adherence levels in the region and suggest that there is a
need for further research to identify and address the barriers to medication adherence in this

population.

The third study used qualitative methods and interviews with HCPs to provide their detailed
views and experience on prescribing and adherence to OACs in Eastern Saudi Arabia. The
study also identified areas for improving patients' adherence, investigated the role of
pharmacists in supporting patients' adherence to OACs, and evaluated the contribution of social
care to support patients' adherence to OACs. According to the findings of this study, patients
requiring OACs have a wide range of options available represented by VKA and DOACs. The
interviewed HCPs highlighted the importance of selecting the most suitable OAC based on
patient-specific factors, such as age and other co-morbidities. HCPs also underlined the need
for counselling to ensure maximum adherence, which is crucial for successful treatment
outcomes. The study also revealed that non-adherence to OACs is a prevalent issue in Eastern
Saudi Arabia, and several factors contribute to it, including forgetfulness, poor knowledge
about conditions, and polypharmacy. The participating HCPs suggested that more research is
needed to determine the specific factors that contribute to non-adherence to OACs and to
develop effective strategies to improve adherence. Improving the education and training of
pharmacists in Eastern Saudi Arabia and introducing advanced pharmaceutical services could
positively impact patient care by increasing their knowledge and confidence in their practice

and improving overall care processes.
6.1. Systematic review of data on adherence to OACs in the Middle East

The systematic review revealed a low level of adherence to OACs in the Middle East and
identified factors associated with taking OACs as prescribed. Adherence to OACs is variable

between the countries of the region and remains in the low side. The research showed that
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direct methods of assessing drug adherence have not been used to measure adherence to OACs
in the Middle East. Instead, self-report methods for assessing adherence to OACs in the region

are the primary means of assessing patients' adherence to OACs from the studies investigated.

6.1.1. Systematic review of data on patients' related factors affecting adherence to

OAC:s' in the Middle East
Published data from the Middle East also showed mixed results on factors influencing
adherence to OACs. Several patients' related factors were identified. A factor can influence
adherence in one part, but the same factor could have no effect on adherence to OACs in
another country in the region. For example, knowledge of OACs, was associated with
adherence to warfarin in parts of the western Saudi Arabia (Elbur et al., 2015), but it was not a
predisposing factor in patients taking warfarin in other countries of the region such as Sudan
(Eltayeb et al., 2017). The results of our systematic review of patients' related factors in the
Middle East highlighted that there is no consensus on adherence to OACs in the Middle East
or on patients' related factors that can affect adherence to these drugs. This may be due to large
regional differences in patients' attitudes towards medications and the level of health services

provided in each country.

Overall, adherence to OACs in the Middle East is at a low level, but the reasons for this low
level varied from country to country in the region. Furthermore, the differences in the
association of adherence to OACs with patients' related factors and the variations reported
across studies reflects disparities in the Middle East's healthcare systems. It is important to
consider the differences in the socioeconomic status of populations living in the countries of
the region and the cultural differences that are reflected in the attitudes of people in the region

towards medication adherence, especially when using OACs.

Research has shown that low adherence to OACs is a widespread problem worldwide. It is not
limited to developing countries but is also found in developed countries and in the Western
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world. Salmasi et al., (2020) systematically reviewed data about adherence to OACs in Western
countries, such as the United States, United Kingdom, Sweden, and Spain. The authors reported
that approximately 30% of AF patients taking OAC were not adherent to these drugs. In
addition, the author documented why participants in these countries adhered to OACs. These
included patient-related factors such as old age, disease related factors such as a history of
increased risk of stroke, and chronic conditions (eg, hypertension, diabetes, or stroke), drug
related factors such as cardiovascular drug use, experience as an experienced OACs' user,

complexity of daily dosing regimen (Salmasi et al., 2020).

Other researchers have reported similar results regarding adherence to OACs. For example,
Castellucci et al., (2015) reported that 43% of DOAC users and 44% of warfarin users showed
poor adherence to OACs' therapy. Similarly, Davis et al., 2005 found that 50% of patients
taking OAC had inadequate adherence to the regimen. The results of this study are consistent

with those of previous studies.

In the Middle East, there are various studies identifying the association between OACs'
adherence and contributor factors, and some studies have reported a positive association
between OACs adherence and patient related factors such as medication knowledge (Ababneh
et. al., 2016; Mayet, 2015). One study documented that patient knowledge of OAC was
negatively associated with taking warfarin as directed (Eltayeb et al., 2017). From the
systematic review in this thesis the overall reasons for adherence and non-adherence reported

were similar in developed and developing countries.

6.2. Assessment of adherence to OACs in Eastern Saudi Arabia

In this thesis, the results obtained from assessing adherence to OACs in Eastern Saudi Arabia
showed a low adherence level to these medications (29.8%). These results are consistent with

the findings of our systematic review of adherence to OACs in the Middle East. Furthermore,
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our adherence rates of OACs agree with results from other parts of Saudi Arabia. For example
results of Al-Omair et al., (2015) in Central Saudi Arabia reported that only 20.4 % of
participants had high adherence, while 53.1% showed medium adherence, and 26.6% had low
adherence. Moreover, Mayet et al., (2015) reported 53.6% of the participants in their study in
Riyadh area had low adherence rate. Both studies used Morisky Medication Adherence Scale
(MMAS-8) for measuring adherence. Eastern Saudi Arabia is no exception to other parts of the
country where adherence to OACs is documented to be as low as our findings reported 29.8%

overall adherence to OACs in Eastern Saudi Arabia.

6.3. Study of patients' related factors and their impact on adherence to OACs in

Eastern Saudi Arabia

6.3.1. Impact of age on adherence to OACs in Eastern Saudi Arabia

The results of this research showed less adherence to OACs among older participants in Eastern
Saudi Arabia. The result is consistent with Emren et al, (2018) who found a similar result in
Turkey. The authors justified their findings by effect of advance age in reducing cognitive

abilities to remember taking medications, and impact of polypharmacy.

In contrast, our results do not match Obamiro et al. (2018) findings in Australia who evaluated
the proportion of OACs' users with inadequate adherence to these medications using the
Morisky Medication Adherence Scale (MMAS-8), only 54.9% of participants of their study
reported excellent adherence to OACs. In addition, the author documented that participants
over the age of 65 were more likely to show higher adherence to OACs compared to younger
participants. The authors explained this finding by the higher level of knowledge about OACs
among patients > 65. Furthermore, Jin et al., 2008 in Singapore in their qualitative review about
factors influence adherence to OACs documented that (better) adherence to OACs among
elderly population could be attributed to presence of multiple comorbidities, thereby making

older patients more concerned about their health, leading to better medication taking behaviour.
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6.3.2. Adherence to OACs, general literacy, and health literacy in Eastern Saudi Arabia
Health literacy is defined as "the capacity to acquire, interpret and understand basic health
information" (Simmonds, 1974). In this study, the general literacy level of participating
patients was low, as about 63% of female participants were uneducated or elementary school
educated. Similarly, about 25% of male participants had illiteracy or primary school education.
Studies showed that people with low levels of general literacy have low levels of health literacy,
poor preventive care, poor management of chronic illness, and are more likely to be
hospitalised more than once than patients with high literacy rates (DeWalt et al., 2004). In
addition, patients with low health literacy have been reported to have less confidence in access
to health resources and tend to gain confidence in benefiting from the health system (DeWalt

et al., 2004).

Fang et al., (2006) reported that low health literacy is a barrier to knowledge about adherence
to warfarin. However, the authors highlighted that there was no significant association between

adherence to warfarin and low health literacy among their study participants.

In Saudi Arabia, Almubarak et al., (2019) reported that about half of Saudi Arabia's population
has low health literacy. In addition, the authors state that poor education is one of the risk
factors for poor health literacy in Saudi Arabia. In addition, the results of our study show that

literacy levels are positively correlated with adherence to OACs in Eastern Saudi Arabia.

These findings underscore the need for further research to assess the relationship between

health literacy, patients' behaviour, and adherence to OACs in Eastern Saudi Arabia.
6.4. Adherence to OACs and indications for prescribing these medications

OAC:s are used for multiple conditions such as AF and VTE. Indications for taking OACs in
Eastern Saudi Arabia included chronic diseases such as valvular heart disease, atrial

fibrillation, and stroke. Studies on adherence to medications in chronic conditions have shown
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that patients who are aware of the chronicity of their condition are expected to be more
adherent. In their study, Chen et al., (2011) investigated the relationship between illness
perception and adherence to medication and self-management recommendations among
hypertensive patients in Taiwan. The study aimed to test a theoretical model based on the
Common-Sense Model, which proposes that patient beliefs and perceptions about their illness
affect their health behaviours. The results confirmed the proposed model, indicating that
patients' illness perceptions were positively associated with medication adherence and self-
management behaviours. The study highlights the significance of illness perceptions in
promoting adherence and suggests that enhancing patients' illness perceptions could lead to
improved health behaviours. In Eastern Saudi Arabia, our results showed that patients who
were taking warfarin for valvular heart disease showed more adherence to the drug than
patients who were taking DOACs for VTE and AF. Our results follow the suggested model by
Chen et al., (2011) as there was a significant association between the indications for using
OAC:s and adherence to these drugs. However, it was not clear if this higher adherence can be

attributed to knowledge about warfarin or awareness about the condition.

6.5. Reasons for non-adherence to OACs in Eastern Saudi Arabia

The perception of illness and beliefs about therapy are widely considered as determinants of
adherence to medications (Kucukarslan, 2012). Kennedy et al., (2017) reported that
understanding of patients' beliefs concerning their therapy can be useful in resolving
suboptimal adherence because health beliefs that are based on incomplete or inaccurate
information can have a negative consequence on patients' attitudes towards adherence to

medications.

The participants in our study were asked if they believe that reasons for non-adherence to OACs
such as side effects can be a barrier to their adherence OACs, the majority of the participating

patients in our study reported that they would keep taking OACs despite these barriers. This
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outcome suggests that intentional non-adherence may be a less likely contributing factor in the

low adherence to OACs that was reported in Eastern Saudi Arabia among the study population.

Our study could not ascertain the confounding factors to low adherence to OACs in Eastern
Saudi Arabia. It could be due to unintentional influences or intentional reasons. In addition,
further research is needed to examine the patient's views on taking OAC:s, as it helps to tailor

the necessary interventions to the patient's needs (Peltzer, 2004; Kennedy et al., 2017).
6.6. Increasing adherence to DOACs in Eastern Saudi Arabia is a necessity

Despite the higher adherence to VKA in our study compared to DOACs (34% and 22%,
respectively), this finding should reinforce the need to improve adherence to OACs, especially
DOACSs. Non-adherence to OAC therapy can have adverse effects on Patients’ health
outcomes. Furthermore, some of the potential consequences of poor adherence to OACs
include an increased risk of stroke and bleeding, poor disease management, higher healthcare
costs, and reduced quality of life (Jortveit, et al., 2019). Moreover, patients who do not follow
their OAC prescription may experience symptoms, complications, and more frequent
healthcare application (Shore et al., 2014). It is crucial HCPs to collaborate with patients to
ensure they comprehend the importance of adherence to OAC therapy and provide them with
support to follow their prescribed treatment plan (Manzoor et al., 2020). Additionally, a recent
study by Ho et al. (2020) who reviewed local policies for prescribing of OACs in English
primary care reported that adherence to DOAC:s is increasing while recommendations for VKA
is decreasing. This suggests that DOACs are becoming the preferred choice of OACs, and as
their use becomes more established and adhered to, the incidence of treatment failure due to
non-adherence is expected to decrease. In summary, the study highlights the increasing

popularity of DOACs and their potential to improve adherence and treatment outcomes.
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6.7.0utcomes of interviews with HCPs in Eastern Saudi Arabia

A semi-structured approach was used to collect qualitative data for this thesis. In addition, we
used a thematic analysis approach to analyse the collected data. The interviewed HCPs
confirmed the importance of adhering to OACs for successful treatment. This finding of our
study agrees with the results of Yao et al., (2016) who, in their retrospective cohort analysis,
stressed the importance of adherence to warfarin particularly among patients with CHA2DS2-
VASc score >2, whereas the benefits of anticoagulation may not outweigh the harms in patients
with CHA2DS2-VASc score 0 or 1.moreover Yang et al., (2022) reported that adherent use of
DOAC:S could be associated with the lower risk of ischemic stroke and MI, when compared

with non-adherent use.

The result of our exploratory study also highlighted the low adherence to OACs in Eastern
Saudi Arabia, which agree with the findings of our quantitative study as 29.8% adherence rate

to OACs was documented.

To improve adherence to OAC therapy, various measures can be taken in Eastern Saudi Arabia.
These measures can include simplifying the medication regimen to enhance the treatment plan's
feasibility for patients. Additionally, technology-based interventions such as reminders, mobile
applications, and telemedicine can be employed to improve medication adherence (Wiecek et
al., 2020). Furthermore, improving patient education about the importance of adhering to OAC
therapy can help increase adherence rates (Matalqah et al., 2013). In addition, encouraging
patients to be active participants in their treatment plan, including involving them in decision-

making and goal setting, can help improve adherence (Mackey et al., 2012).

Moreover, addressing patient concerns and side effects associated with OAC therapy can help
patients better understand the benefits of adhering to their treatment plan (Feldman et al., 2017).

Collaboration between healthcare providers can also improve adherence to OAC therapy,
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including regular communication between primary care physicians and specialists. By
implementing these measures, healthcare providers can enhance adherence to OAC therapy,

leading to better health outcomes for users of OACs (Lowres et al., 2015).

6.7.1. Strengthening the role of hospital pharmacists in Eastern Saudi Arabia

The results of the interviews with HCP showed that the role of pharmacists in Eastern Saudi
Arabia was primarily limited to the dispensing of OACs. It also became clear that there are
currently no regular reviews or assessments of medication adherence by pharmacists. In
addition, the pharmacists surveyed identified low patient awareness of the pharmacist's ability
to provide intervention and time constraints as a major barrier to efforts to increase patient

knowledge of OACs and improve adherence to OACs.

The study conducted by Al-Jedai et al. (2016) aimed to provide an overview of the pharmacy
practice in Saudi Arabia. The study revealed that a significant number of community
pharmacists in Saudi Arabia were not Saudi nationals, and their degrees were mainly from
other countries in the Middle East and the Far East. The majority of these pharmacists had
BPharm degrees and had not received much practice-based learning during their training. This

raised concerns about the equivalence of their education to the local pharmacy curricula.

One notable finding was that Saudi pharmacists tended to avoid working in community settings
due to relatively lower pay and job satisfaction. Additionally, community pharmacies in Saudi
Arabia did not maintain patient records, and there was a lack of electronic documentation,

making it challenging to relay information back to primary care providers.

On the other hand, hospital staff pharmacists in Saudi Arabia had more defined roles, which
included medication verification and dispensing, management of medication storage and
supplies, provision of drug information to other healthcare providers, and training of residents

and students. Some hospital pharmacists also worked in particular areas, such as preparing
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sterile medications, chemotherapy, and parenteral nutrition. Another significant responsibility
of pharmacists in Saudi Arabia was the identification and reporting of adverse drug events or
pharmacovigilance. Overall, the study shed light on several issues affecting pharmacy practice
in Saudi Arabia, including the need for more robust training programs, electronic
documentation, and better pay and job satisfaction for community pharmacists. It also
highlighted the critical roles that hospital pharmacists played in delivering patient care and

ensuring medication safety.

In our exploratory study, we conducted interviews with pharmacists and pharmacy technicians
to gather insights into the role of community pharmacies in monitoring patients taking warfarin
and DOAC:s. The findings of our study showed that community pharmacies in general are not
involved in monitoring warfarin patients. However, they can still provide valuable advice and
support to both warfarin and DOAC users as needed. The interviews conducted with
pharmacists and pharmacy technicians revealed that community pharmacies did not have a
formal system in place for monitoring warfarin patients. Instead, most warfarin patients were
typically monitored by a hospital or clinic. Despite this, pharmacists and pharmacy technicians
were still able to provide advice and support to patients who had questions about their warfarin
or DOAC medications. Pharmacists and pharmacy technicians were able to offer advice on the
proper use of medications, potential side effects, and drug interactions. They were also able to
recommend over-the-counter medications that were safe to take with warfarin or DOACs.
Furthermore, pharmacists and pharmacy technicians were able to help patients manage their
medication regimens by providing guidance on how to properly take their medications, and

how to avoid missing doses.

Overall, our study highlighted the limited role that community pharmacies currently play in
monitoring warfarin patients, but also showed that they can still provide valuable support and
advice to these patients as well as those taking DOACSs. This suggests the potential for
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community pharmacies to expand their role in the management of anticoagulant therapy and
underscores the importance of continued education and training for pharmacists and pharmacy

technicians in this area.

Studies have shown that increasing adherence to warfarin through patients' education
interventions by pharmacists improves adherence to the medication (Li et al., 2018). Moreover,
training pharmacists to advise patients and provide information on the correct use of OACs to
improve the patients' understanding of the need for OACs and reducing awareness of side

effects of these medications could improve adherence (Matalqah, 2019).

Therefore, the provision of counselling and patients' education by pharmacists is expected to
have a positive impact on improving adherence to OACs in Eastern Saudi Arabia. These
obligations (adherence monitoring, patients' counselling, and education) are currently limited

to physicians in the region.

The New Medicines Services (NMS) in the England includes following up patients
immediately after initiation of the services to monitor adherence and resolve barriers to taking
medications as prescribed. Published data showed that NMS increased adherence to medication
in the England by 10.2—-70.7%, compared with 60.5% adherence reported before introduction
of the service (Elliott et al., 2016). Introducing a similar community pharmacy service in
Eastern Saudi Arabia would have the potential to improve adherence to OACs and could
include interventions provided by community pharmacists in Eastern Saudi Arabia to help
educate patients about their medications and usage. Such service requires incentivising the

community pharmacists in Saudi Arabia, which is not currently available.

6.7.2. Communications between physicians, patients, and other HCPs in Eastern Saudi
Arabia

Studies have shown that communication with physicians is actively associated with medication

use (Davis, 1968; Francis et al., 1969). In addition, communication is an important part of
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medical care. In addition, studies have shown that patient adherence is linked with how patients
communicate with their physicians, and that physicians can improve adherence if they are

trained to be better communicators. (Zolnierek and DiMatteo, 2009).

Effective treatment physician-patient relationships are essential to inform patients about their
medication intake and to provide support for medications adherence (Roter and Hall, 1992). In
addition, communication contributes to the patient's understanding of their conditions and the

benefits and risks of the recommended treatment (Osterberg and Blaschke, 2005).

In the United Kingdom, warfarin users are provided with a communication tool known as the
"yellow book" to display essential information, such as INR and warfarin dosage. This booklet
serves as a means of communication between the patient and healthcare providers, facilitating
continuity of care. The yellow book could potentially improve communication between
warfarin users and healthcare providers, including community pharmacists, dentists, and other

physicians in Eastern Saudi Arabia.

The yellow book is a useful tool that allows patients to easily track and record their warfarin
treatment progress. It enables patients to document their INR results, warfarin dosage, and
other relevant information that can help healthcare providers monitor their condition
effectively. The booklet can also be used to communicate essential information about the
patient's condition to other healthcare providers, including community pharmacists, dentists,
and other physicians, who may be involved in their care. The potential benefits of the yellow
book in improving communication between warfarin users and healthcare providers in Eastern
Saudi Arabia are significant. By facilitating communication between patients and healthcare
providers, the yellow book could help to improve patient outcomes and reduce the risk of
adverse events. Moreover, it could also promote patient empowerment and engagement in their

healthcare, as it allows them to have a more active role in monitoring their condition.
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Overall, the yellow book is a useful tool that could potentially improve communication and
collaboration between warfarin users and healthcare providers, including community
pharmacists, dentists, and other physicians, in Eastern Saudi Arabia. It could promote patient
engagement and empowerment, improve continuity of care, and help to reduce the risk of
adverse events. Further research is needed to assess the feasibility and effectiveness of

implementing the yellow book in the Saudi Arabian healthcare system.

6.7.3. Social care and needs of adherence to OACs in Eastern Saudi Arabia

Interviews with HCPs in this thesis showed that current social welfare in Eastern Saudi Arabia
does not include assisting patients with taking medicines. Social care is available for patients
who are taking OACs; however, support with taking medications is beyond their scope of social
workers' practice. Moreover, Almudidi et al, (2022) reported that the Social Determinants of
Health (SDH) are not well incorporated within the provision of health care in Saudi health care
systems. The authors suggested that educating HCPs about social care needs of patients will

have a positive impact on supporting patients.

Social workers involved in providing healthcare services to patients to bridge the gap between
patients' cultural behaviour, which may limit their ability to take medicines, and the advice of
medical professionals, especially regarding taking prescribed medicines. Social workers can

often spend more face-to-face time with their patients.

As a result, they can provide patients with more information and support regarding their
medications intake. Published reports underline that health outcomes are associated with social

support and drug use (Garay-Sevilla et al., 2011).

In addition, previous studies have shown that social support is associated with medication
adherence in patients with a variety of conditions, including heart failure, HIV disease, and the

first episode of psychiatric illness (Cheng et al., 2015; Maeda et al., 2013).
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Adherence to OACs in Eastern Saudi Arabia can be improved through contributions of social
care, such as promoting medication intake and alleviating barriers reported by patients such as

polypharmacy.

6.7.4. Integration of the results from quantitative and qualitative data

The obtained data from cross-sectional study indicates a low overall adherence rate of 29.8%
among OACs’ users, signalling a significant issue in patients’ adherence. The qualitative
insights from HCPs interviews further illuminate the problem, revealing that adherence
measurement scales are not routinely utilised in routine practice. This absence of regular
measurement tools suggests a potential gap in the system's ability to monitor and support
patients’ adherence effectively. Addressing this issue could involve the implementation of
standardised adherence assessment tools within clinical practice to better identify and support
patients struggling with adherence, ultimately improving patient outcomes (Nguyen et al.,
2016). Moreover, qualitative insights from hospital pharmacists indicate a significant lack of
their involvement in key aspects of OACs care, including INR checks for warfarin patients and
counselling on the users’ of DOACs and warfarin. The correlation between qualitative
statements and quantitative outcomes underscores the potential impact of pharmacist
involvement on patient adherence. Therefore, it is necessary that hospitals consider enhancing
the role of pharmacists in OACs management to improve patients’ outcomes and adherence to

OACs (Jones et al., 2020).

In addition, quantitative findings indicated a high level of patients’ satisfaction with OACs,
with 93% of patients expressing contentment with OACs as a treatment choice. Qualitative
insights from interviewees substantiate these findings, highlighting that HCPs actively engage
in discussions with patients about their treatment options, resulting in a high concordance
between HCPs recommendations and patient preferences. This synergy between patient
satisfaction and HCPs-patient communication highlights the effectiveness of shared decision-
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making in treatment selection, ultimately enhancing patient outcomes and the overall quality

of care in managing conditions that require OACs (Zolnierek and Dimatteo, 2009).

Furthermore, outcomes of the HCPs interviews suggest that limiting access to OACs
exclusively to hospitals reduces the services available to OACs’ users in community
pharmacies. This limitation in access may have implications for the convenience and

availability of these medications for patients outside hospital settings.

Furthermore, 29% of patients also reported side effects as barriers to adherence. These findings
suggest that while patients are generally comfortable with OACs treatment, side effects can
pose challenges to adherence. Therefore, it's essential to strike a balance between accessibility,
patient satisfaction, and addressing side effects when designing OAC distribution and
management strategies to ensure the best possible care and adherence for patients (Prakash,

2010; Cabrera-Barona et al., 2017).
6.8.Research strengths and limitations

6.8.1. Strengths

The strengths of this study include novelty in assessing adherence to OACs in the study area.
This is because it is the first survey in Eastern Saudi Arabia. This study used a self-assessment
method to examine adherence to OACs. The HB scale was first used to assess adherence to

OAC:s in Eastern Saudi Arabia.

Mixed methods used in this research is a valuable strength in the study, as it enabled us to
examine adherence to OACs in Eastern Saudi Arabia from varied perspectives. Mixed methods
research involves the integration of both qualitative and quantitative data collection and

analysis methods, allowing for a more comprehensive understanding of a phenomenon.

In our study, the use of mixed methods allowed us to gather data on adherence to OACs through

both quantitative measures, such as adherence scores, and qualitative measures, such as HCPs
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interviews. By incorporating both types of data, gained a deeper understanding of the reasons

behind adherence behaviours and the impact of various factors on adherence.

Additionally, mixed methods research allowed us to examine adherence from multiple
perspectives, including the perspectives of patients, and HCPs. This provides a more holistic
view of the issue and allows for the identification of factors that may be overlooked when

examining adherence from only one perspective.

Furthermore, mixed methods research is well-suited for studying complex, multifaceted
phenomena, such as adherence to OACs, as it allows for the integration of both quantitative
and qualitative data, which can provide a more comprehensive and nuanced understanding of
the phenomenon. Overall, the use of mixed methods research in the study enabled us to
examine adherence to OACs in Eastern Saudi Arabia from multiple perspectives, providing a
more comprehensive understanding of the issue. This approach is a significant strength of our
research, as it allows for a more complete understanding of medication adherence behaviours

and the factors that influence them.

6.8.2. Limitations

Our quantitative study which measured adherence to OACs was limited by using a self-reported
adherence measure (HB scale). Measuring adherence to OACs using multiple self-reporting
scales or by methods other than self-reporting scales can help determine the intervention
needed to improve adherence to OACs. This study was also limited by the cross-sectional
nature of the study design, which can expose the study population to selection bias. In addition,
to these limitations, the small sample size expected for sampling and the fact that the survey
was conducted at a single centre in Eastern Saudi Arabia undermines the generalisation of
results to the entire population of Saudi Arabia. However, given the resources available for this

study, this approach was the best available method.
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The qualitative study in this research was limited by selection bias associated with the
identification and recruitment process of participants. The HCPs who participated in the study
were chosen based on their willingness and ability to participate, which may limit the
generalisability of the findings to the wider population. As a result, interviewees may have had
biased opinions about the current role and integration of pharmacists, and there is a potential
for self-reporting bias, social desirability bias, recall bias, and researcher bias in the collection,
analysis, and interpretation of the qualitative data. To mitigate this, the study included
participants with varied experience and working status from different geographic locations in
Eastern Saudi Arabia. However, the study did not consider the perceptions of other key
stakeholders, such as hospital staff. Therefore, future research may need to include a qualitative
study with different clinical and non-clinical practice teams, such as practitioners and other
non-medical staff, to explore these barriers further. Additionally, the use of a questionnaire
distributed by the researcher could have introduced recruitment/response bias. However, the
participant information sheet attached to the questionnaire reassured participants that the study

aimed to assess the service provided, rather than to evaluate the practice of individual HCPs.
6.9. Recommendations for practice

The results of this thesis showed that the role of reviewing patients' dosing, monitoring
adherence to OACs, and advising patients on the correct use of OACs is focused on physicians.
Giving pharmacists the roles of reviewing drug use and assessing adherence to OACs can be
of great benefit to OACs users. In addition, it makes it easier to identify and eliminate obstacles

to the proper use of OACs.

Training non-physician members of the interdisciplinary teams of care in the hospital to assess
the patients' adherence to OACs can improve the ability of non-physicians to provide advice
on the correct use of OACs and other drugs as well as strengthens recommendations for the

clinical practices. An interdisciplinary approach by training non-physician HCPs, especially
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pharmacists, running warfarin clinics, monitoring adherence to OACs, and advising patients
on drugs' usage reduces the burden on physicians and other patient care providers and could

improve care for patients in the region.

Another recommendation for this thesis is to facilitate communication between different HCPs
that care for patients in a variety of situations, including primary care and dental care.
Communication materials such as the yellow book mentioned above benefit patients by

showing their coagulation status so that patients can be given the medical care they need.
6.10. Future research

The results of this thesis identified some areas that needed further investigation. Rigorous
cohort studies that assess interventions to increase adherence to OACs are of great value in
increasing patients' adherence to OACs in Eastern Saudi Arabia. Identifying the root cause of
non-adherence to OACs facilitates the design of patient-centred interventions to improve
adherence to OACs. Such cohort studies to measure adherence to OACs using methods other

than self-assessment, or multiple self-assessment methods, are of great value.

In addition, assessing the impact of pharmacist-operated warfarin clinics on improving care
provided to OACs' users will increase pharmacist contributions to providing medical services
to patients. Studies conducted in Saudi Arabia and Qatar, a neighbouring country of Saudi
Arabia, evaluated the impact on adherence to VKA when pharmacists run clinics. The authors
of these publications reported that such clinics are medical equivalent to clinics run by

physicians (Dib et al., 2014; Elewa et al., 2018).

Our results show that adherence to OACs is higher among the younger age populations. We
also showed that younger patients have more general literacy skills compared to older
participants. Some researchers reported that adherence to OACs was increased in older patients

(> 65 years) than in younger patients (Obamiro et al., 2018). It is not clear whether patient age
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and literacy rates contribute to adherence to OACs in Eastern Saudi Arabia Eastern Saudi
Arabia as the results showed increased adherence to OACs among patients under the age of 65
years. Further research is needed to highlight the reasons for the low rates of adherence to

OACs among the population aged 65 and over in Eastern Saudi Arabia.

This thesis investigated adherence to OACs in Eastern Saudi Arabia. Indications for
prescribing OACs to participants included mechanical valvular disease, atrial fibrillation, and
VTE. Currently, DOACs are licensed only for AF and VTE (NICE NG196, 2021; NICE
NG158, 2020). Moreover, VKA anticoagulant warfarin remains the only option for patients
with mechanical valvular disease. Our results show that we have reported a higher adherence
to warfarin than DOACs. Investigation of the underlying reasons and assessment of patient-
related factors such as knowledge of the disease and patient perception of treatment are needed

to explain these differences in adherence.

DOAC:s have been approved for patients with atrial fibrillation who need to take it for life-
long for stroke prevention (NICE NG196, 2021). It is also approved for the treatment and for
prevention of recurrence in VTE patients. The recommended duration of use is 3 months; it
can be extended based on the patients' post-evaluation medical decision (NICE NG158, 2020).
By assessing adherence to DOACs based on the conditions under which DOAC is prescribed,
it is possible to identify factors that affects long and short terms adherence to OACs. It can also
clarify the variations in medication taking behaviour and patients' attitudes towards long and
short terms prescribed OACs and assess whether treatment duration affects adherence to OACs

in Eastern Saudi Arabia (temporary vs permanent use).

Future studies may also include assessing the impact of services that pharmacists provide to
patients with cardiovascular disease using a combination of quantitative and qualitative data
collection techniques such as questionnaires followed by patients' focus groups. Such methods

helps to explore the patient's perspective and experience in relation to the patient-facing role
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offered by other HCPs. These focus groups can include both long-term medical condition

counselling and discussions about reasons for dosing non-adherence.

The results of this thesis, which monitored adherence to OACs in Eastern Saudi Arabia, show
that patients using OACs are also taking medications for other cardiovascular diseases such as
hypertension. The patients' polypharmacy contributes to classify the patients' adherence status.
Further studies on adherence with other chronic disease treatments (eg, anti-diabetes and
antihypertensive drugs) may identify the effect of polypharmacy on adherence to OACs in
Eastern Saudi Arabia. It also helps to understand drug use behaviours in Eastern Saudi Arabia

by identifying disparities in adherence to OACs and other medications.

Future studies may also include RCTs that assess the impact of pharmacists conducting a
Medicine Use Review (MUR) to benefit all medications' users, including OACs. Such studies
can involve formally trained pharmacists to acquire the skills and knowledge needed to validate
the use of medications. It may also aim to evaluate the benefits of implementing MUR. Such

RCT can be extended to Saudi Arabia.

6.11. Conclusion

The overall aim of this DPharm thesis was to measure adherence to OACs in Eastern Saudi
Arabia, identify factors which contributed to this phenomenon, explore views of HCPs on
adherence to OACs, and recognise factors associated with prescribing of OACs. The evidence
presented in this research showed that adherence to OACs in the study area is low. Some
patients' related factors such as age of patients, literacy, and polypharmacy status can be used
as predictors of adherence to OACs. The obtained data also showed that adherence to warfarin
is higher compared to adherence to DOACs. This can be explained by the longstanding use of

warfarin compared to DOACs in Eastern Saudi Arabia.
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The outcomes of interviews with HCPs in Eastern Saudi Arabia agreed with findings of
measuring adherence in terms of the low adherence to OACs in Eastern Saudi Arabia.
Moreover, the outcomes of the interviews with HCPs revealed that hospital pharmacists are
not widely involved in providing direct care to patient such as assessing adherence to OACs
and reviewing patients' medications use. The role of pharmacists can be expanded to allow
hospital pharmacists to assess adherence to OACs, and review use of medications on regular

basis.

In Eastern Saudi Arabia, the implementation of a coagulation clinic operated by a pharmacist
has already commenced. However, providing hospital pharmacists with structured training

could enhance their effectiveness in improving adherence to oral anticoagulants (OACs).

Nevertheless, now, hospital pharmacists face challenges related to the work environment and
available support. Communication between hospital pharmacists and other HCPs needs to be
improved by clearly understanding and acknowledging the role of hospital pharmacists, which
should be re-considered to exploit knowledge, expertise, and clinical skills of pharmacists to

improve adherence to medications, especially OACs.

The interviewed HCPs also revealed that communication between HCPs could be further
improved for the benefit of patients to maximise the benefits of OACs and reduce the risk of
unwanted events by sharing information about use of OACs among different health sectors
(primary and secondary care). All HCPs need to work closely to ensure the optimal care for
the benefit of OACs' users. These factors are important for improving adherence to OACs in
Eastern Saudi Arabia. All of these findings reveal the scope of adherence to OACs in Eastern
Saudi Arabia and provide evidence of policy development and implementation aimed at
increasing adherence to OACs and reducing the risks associated with OACs misuse. It also

raises awareness of the potential for unleashing the potential role that hospital pharmacists can

play.
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N I H R National Institute PROSPERO
for Health Research International prospective register of systematic reviews

Citation

Abdel Rahman Medani, Anthony Cox, Zahraa Jalal. Adherence to oral anticoagulants for treatment of atrial
fibrillation in the Middle East: a systematic review. PROSPERC 2019 CRD42019124610 Available from:
https:/iwww crd york.ac.uk/prospero/display_record.php?ID=CRD42019124610

Review question
To assess the atrial fibrillation patients’ adherence to oral anticoagulants in the Middle East.

Searches

Published articles in peered reviewed journals were searched systematically. The purpose of this organized
search was to aobtain published research articles about oral anticoagulants and adherence of patients with
AF. The search also looked at how the adherence was measured. Several databases were used in the
search including PubMed, PubMed Central UK, Embase, ScienceDirect, and Google Scholars. The period of
time which was covered with the searched was from 01/01/2009 to 31/12/2018. Selection of these dates is
justified by the first authorisation of Dabigatran, which was the first NOAC to be used.

Types of study to be included [1 change]

Publications in the journals which included articles that studied adherence to oral anticoagulants in AF
population. The designs of the selected studies are: analytical cross-sectional, descriptive cross-sectional,
retrospective cohort studies, and prospective cohort studies.

Condition or domain being studied

Atnial fibrillation AF is the major type of arrhythmia that affects the human heart. It affects about 1% of the
world population. The disease is a risk factor for stroke which can be a disabling condition and can cause
death. The numbers of individuals affected by the condition is increasing around the world. By 2050 the total
number of patients who suffer (AF) is expected to be about 16 million in the United States alone. These
figures are candidate for further escalation in the forthcoming future.

Participants/population [1 change]

The study population in selected studies is patients who are diagnosed with atrial fibrillation (AF) and who
are prescribed oral anticoagulants for prevention of stroke. The selected publications also include published
data about adult patients, residents in the Middle East, receiving their treatment in the Middle East, and
publications are English language. Data from registries from other parts of the world which included patients
from the Middle East were not included. Also publications about other type of anticoagulants (e.g. parental),
and publications not in English are excluded.

Intervention(s), exposure(s) [1 change]

The interventions of the selected studies are: assessing adherence of patients to prescribed oral
anticoagulants, identifying reasons for non-adherence to oral anticoagulants, testing knowledge about oral
anticoagulants, and assessing perception about oral anticoagulants.

Comparator(s)/control
Not applicable.

Main outcome(s) [2 changes]

Adherence to prescribed oral anticoagulants will be most important. Factors associated with adherence such
levels of knowledge, and patients’ beliefs about their oral anticoagulants will be investigated.

Measures of effect

Page: 1/4
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JBI Critical Appraisal Checklist for Analytical Cross Sectional Studies

Reviewer____________ Date
Author____ Year ______________. Record Number
Yes No
1. Were the criteria for inclusion in the sample clearly
defined? 0 0
2. Were the study subjects and the setting described
in detail? = =
3. Was the exposure measured in a valid and reliable
way? = =
4. Were objective, standard criteria used for
measurement of the condition? 0 0
5. Were confounding factors identified? 0 0
6. Were strategies to deal with confounding factors
stated? 0 0
7. Were the outcomes measured in a valid and reliable
way? = =
8. Was appropriate statistical analysis used? O O
Overall appraisal: Include O Exclude O

Comments (Including reason for exclusion)

Unclear

|

|

Seek further info O

Not
applicable

|

|
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JBI CRITICAL APPRAISAL CHECKLIST FOR COHORT STUDIES

Reviewer_
Date
Author_ Year
Yes No
1. Were the two groups similar and recruited from the
same population? o o
2. Were the exposures measured similarly to assign
people to both exposed and unexposed groups? o o
3. Was the exposure measured in a valid and reliable
way? o o
4. Were confounding factors identified? - -
5. Were strategies to deal with confounding factors
stated? o o
6. Were the groups/participants free of the outcome
at the start of the study (or at the moment of - -
exposure)?
7. Were the outcomes measured in a valid and reliable
way? o o
8. Was the follow up time reported and sufficient to
be long enough for outcomes to occur? o o
9. Was follow up complete, and if not, were the
reasons to loss to follow up described and explored? O o
10. Were strategies to address incomplete follow up
utilized? o o
11. Was appropriate statistical analysis used? - -
Overall appraisal: Include o Exclude O Seek further info O

Comments (Including reason for exclusion)

Record Number

Unclear

Not
applicable
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Data Extraction for Systematic Review

No Title of the | Anticoag Tools Outcome Country
study ulant(s)
studied
Morisky Adherence rate to warfarin
Eltaveb ef fari 8-item Level of satisfaction of patients with warfarin as anticoagulant Sud
ayeb e warlarn Scale Association between adherence to warfarin and level of udan
al.,2016 . . . .
& satisfaction with warfarin
Anti-Clot
1 Treatment
Scale
ACTS
Adherence rate to warfarin
. . Level of satisfaction with warfarin as anticoagulant . .
Warfarin | Medicatio Factors that may influence adherence to warfarin Saudi Arabia

Balkhi et A dhn Association between adherence to warfarin and level of

al., 2017 Zrenc satisfaction with warfarin
2 Questionn

aire
(MAQ)
&
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Anti-Clot
Treatment
Scale

ACTS

Mayet et
al., 2018

Rivaroxab
an

Electronic

medical

records

(EMRs)
&

the
hospital’s
health
informati
on

system
(HIS) to
evaluate
the
prescripti
ons

Elbur et
al. ;2015

Warfarin

Designed
questionn
aire,
Anti-Clot
Treatment
Scale

Use of rivaroxaban and its prescribing patterns

indications for which rivaroxaban was recommended
compared licensed indications with reasons for prescribing
rivaroxaban for patients

Level of adherence to warfarin

Level of patients’ satisfaction with warfarin

Association between level of adherence to warfarin and level of
satisfaction with warfarin was assessed.
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ACTS, 4-
item

Morisky
scale

Alshammar Designed

iand Warfarin q.uestlonn

Alhantoush aire

i, 2018

Zubaid et Time in

al.,2013 Warfarin therapeuti
c range
(TTR)
was
measured
using

- Family physicians’ knowledge about use of anticoagulants by
patients varies between physicians.

- Barriers to knowledge about anticoagulants were defined as lack
of follow-up system and lab investigations.

- Educational programs for physicians are necessary to provide
follow-up system and facilitate performing to overcome barriers.

- Level of adherence to warfarin.
- Further investigations are needed for the effect knowledge about
warfarin on adherence.
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n of INR
readings
in
therapeuti
c range
and
Rosendaal
method
Al-Meman | Dabigatra | PMR
& n
Almutairi,
2014
Dabigatra
Emren et 1, 8-item
al, 2018 TIVAOXab ooy
an
; scale
apixapan

Experience of adverse events to dabigatran including cases of

minor bleeding and stroke.

The most common adverse events to dabigatran reported by

patients. Saudi Arabia
Treatment with dabigatran was considered as safe, however, high

risk patients need to be evaluated before starting treatment

The level of adherence to NOACs

Reasons for non-adherence were identified as low levels of

education, advanced age, poor knowledge about their drug and

disease, Turkey
and living in rural areas with limited access to a specialist.
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9

Ababneh
et.al,2016

Warfarin

Designed
questionn
aire &

8-item
Morisky
scale

10

Shilbayeh
etal., 2018

warfarin

Designed
questionn
aire &

8-item
Morisky
scale

TTR was
calculated
using the
Rosendaal
Method

11

Zubaid et
al.,2014

Warfarin

Patients’
medical
records
PMR

Rate of adherence to warfarin.

Factors associate with adherence to warfarin.

Association between adherence to warfarin and gender, BMI,
warfarin weekly dose, number of medications, or duration of
warfarin use.

Rate of adherence

Significant proportion of participating patients showed
satisfactory knowledge of warfarin

No correlation was found between anticoagulation control and
knowledge about warfarin.

No statistically significant association between adherence and
level of knowledge

AF patients in the Middle East are relatively young with high
burden of atherosclerotic risk factors.

10% of patients spontaneously cardioverted to sinus rhythm.

75% of patients were managed with rate control strategy.
Amiodarone is usually used in pharmacological cardioversion.
Sinus rhythm was restored in 43% of patients when
pharmacological cardioversion compared to 76% of patients when
electrical cardioversion was attempted.

40% of patients with CHADS?2 score 2 were not on warfarin at
discharge.
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Salam et Warfarin | Patients’
al.,2012 medical
12
records
PMR
13 | Shehab et dabigatra | Patients’
al., 2015 n Medical
Records
PMR
dabigatra | Patients’
Elewa ef n and medlc(:lal
14 al.,2018 rivaroxab | 'COTeS
an PMR

Reasons for discharge without warfarin were: physician
preference/decision, high bleeding risks, anticipated
noncompliance, and other reasons.

INRs at 1-, 6-, and 12-month follow-up, 28% were <2, 56% were
between 2 and 3, and 16% were >3.

On admission, there was no ethnic preference in the use of
anticoagulant warfarin.

On discharge Asian patients were more likely than Arabs to be
prescribed warfarin.

Non treatment patients declined between 1991 to 2010.

The main indication for dabigatran use was AF.

Rate of bleeding with dabigatran was reported

Melena was the leading cause of bleeding

Hospitalisation rate was

Dabigatran withdrawal rate and mortality rate.

Dabigatran represents a suitable alternative to warfarin; however,
it may need plasma drug monitoring.

Dabigatran and rivaroxaban were prescribed for inappropriate
indication for the patients in the study sites.

Inappropriate dosing was found in prescriptions.

There were significantly more inappropriate dabigatran
prescriptions compared to rivaroxaban in the study sites.

Logistic regression analysis confirmed that dabigatran prescribing
was the only factor associated with inappropriate indications.
Factors associated with inappropriate dosing included dabigatran
prescriptions and poor renal function.
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Apixaban, | Patients’
dabigatra | medical
n, records
rivaroxab | PMR
15 Anouassi et | an
al., 2021
PMR&
24-item
Duke
16 Anticoagu
Elewa et lation
al 2016 a Warfarin Satisfacti
on Scale
(DASS)
17 Elewa et
al.,2016 .
warfarin

NOACS have been gradually replacing warfarin in Qatar;
however, they are not always prescribed appropriately specially in
patients on dabigatran and those with renal impairment.

The mean CHA2DS2-VASc score was 3.8 £ 2.0.

346 patients (56.9%) were on apixaban, 123 (20.2%) were on
dabigatran, and 139 (22.9%) were on rivaroxaban.

Inappropriate prescribing of DOACs was associated with eGFR,
major bleeding history, and history of prior stroke.

major bleeding occurred in 13 patients (11.7%) with inappropriate
dosing compared with 29 patients (6.0%) with appropriate dosing.
Ischemic stroke occurred in 11 patients (9.9%) with inappropriate
dosing compared with 15 patients (3.1%) with appropriate dosing
(P<0.01).

inappropriate DOAC underdosing is common in the Middle East,
particularly with apixaban and rivaroxaban.

Mean number of (INR) tests carried out by pharmacists.

The participants who were naive to anticoagulation treatment
reported a significantly greater satisfaction with warfarin than
patients who have experience with taking the drug.

Pharmacist-based clinics had a superior TTR compared to those
managed at the doctor-based clinics.

The % of visits within therapeutic range was significantly higher
in the pharmacist’s group compared to doctor’s group (76.5% vs.
71.2%).

Percentage of visits with extreme sub-therapeutic INR was
reduced in the pharmacist-managed clinic (5.17% vs. 7.05%).
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TIR &
no. of
Visits
Elewa et warfarin,
18 al.,2017 dabigatra | PMR
n’
rivaroxab
an
warfarin 8-MMAS
19 &

Pharmacist-based anticoagulation has better INR control when
compared to the traditional anticoagulation management.

84% of patients were on warfarin and 16% were on NOACs.

78% of patients prescribed warfarin for AF, 22% was on NOACs.

For VTE patients 79% were on warfarin, 21% on NOACs.

Prescriptions of NOACs increased from 0.5% to 23% between
2011 and 2015.

Qatar
Rivaroxaban prescriptions increased significantly compared to
dabigatran (40.9%) in 2014 vs. (64.1%) in 2015.
23.9% of NOAC:s patients were on warfarin while (16.9%) of
NOAC:S users were switched back to warfarin.
Rapid uptake of NOACs in Qatar as they currently account for
more than 20% of all anticoagulant use.
A shift towards more use of rivaroxaban compared to dabigatran
since its approval in the country in 2014.
Despite NOACs adoption, warfarin remains the main
anticoagulant prescribed
INR control (TTR) measurement
Association between satisfaction with oral anticoagulant warfarin Saudi Arabi
and TTR. auct Arabia
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Shelbayeh TSQ
etal., 2018
a
20 Alyousifet. | warfarin | TTR
al.,2016 calculated
by
Rosendaal
method
Martinez et | Rivaroxab
21 al., 2018 an Cohort
Warfarin, | Real-
22 ElKadriet  2pixaban, | World
al 2021 dabigatra | Claims
" n Database,
(PDC),
High
medicatio
n possion

28.2% of the patients had a history of stroke.

32.7% had poor anticoagulation control; TTR of <50%. Poor
anticoagulation control was significantly associated with higher
CHADS?2 score.

TTR was not significantly different between men and women.
TTR was not associated with age or duration of anticoagulation.
There was no adequate information to assess the effect of other
factors such as diet, compliance, and level of education on
anticoagulation.

The overall quality of anticoagulation was not significantly
different between patients with and without stroke

middle eastern AF patients are younger than those in other parts
of the world

comorbidities were not present in Middle eastern patients

Rates of major bleeding was 1% when using rivaroxaban

the mean CHA2DS2-VASc risk score was 2.4

high medication possession ratio (MPR) was 86.8%

proportion of days covered (PDC) was 43.1%

time to first major bleeding was shorter for warfarin users than for
DOAC:S users

longer times to first stroke/systemic embolism (SE) were observed
for rivaroxaban and warfarin.
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Appendix I
Patient Information, Participants’ consent, Hills-Bone Scale, and

patients Experience with Oral Anticoagulants questionnaire
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Patient Information Sheet

My name is Abdel Rahman Medani, [ am
a DPharm student at the University of
Birmingham, I am conducting a research
about how patients are taking their oral
anticoagulants, also I would like to get
information about your thoughts around

taking medications.

If you agree to participation in this project,
I need to take some information about
yourself and your medical condition(s).
Also I need you to fill two questionnaires.
The first questionnaire is about how you are
taking your oral anticoagulants. The second
one is about your opinion in taking

medications.

The results of this project will help the
healthcare providers identify problems that
might be as barriers from improving your
condition and pave the way for better use of

these medications. It also gives an idea
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about what we can do in order to help
patients with their treatment and improve
their health. The information which I will
get from you is confidential; no sensitive
information will be requested, nobody will

know what you have said. If you changed

your mind about your participation you can

withdraw up to two weeks after vyour

participation facing no consequences for

your withdrawal and the information will

be disposed of safely. The obtained

information will be kept safe and secured

and nobody has access to it.
Thank you for help.

A .Medani

Doctor of Pharmacy Student

School of Pharmacy- College of Medical

and Dental Sciences

University of Birmingham



CONSENT FORM

Patient Identification Number for this study:

Title of Study: Measuring Adherence and Assessing Patients’ experience with Oral

Anticoagulants in Eastern Saudi Arabia

Supervisor: Dr. Zahraa Jalal Researcher: Abdel Rahman Medani (DPharm student)

Please initial all boxes:

1. I understand that my participation is voluntary and that I am free to withdraw at any time

without giving any reason, without my medical care or legal rights being affected. [ |
2. I understand that the study will involve the collection of data regarding how I take my oral

anticoagulants and what are my thoughts about taking these drugs. [ ]

3. I am aware that I might be contacted by phone by the research pharmacist if further

information is needed or missing from my participation. [ ]
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4. I understand that the information will be kept safe and secured and nobody will gain access
to it, if [ decided to with draw from the study, the obtained information will be disposed of

securely in a manner that will not affect my confidentiality [ |

5. Tam aware that I will be asked to complete 2 questionnaires about the adherence and beliefs

about  Medicines [ |

6. I agree to take part in the above study. [ |

Name of Participant Signature

Name of Person taking consent Date
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Hill-Bone Medication Adherence Scale (HB-MAS)

Response:
1. All of the
Time
2. Most of the
Time
. It
No e 3. Some of the
Time
4. None of the
Time
1 How often do you forget to take your oral anticoagulants (OACs)medicine?
2 How often do you decide NOT to take your oral anticoagulants
(OACs)medicine?
3 How often do you forget to get prescriptions filled?
4 How often do you run out of oral anticoagulants (OACs)pills?
5 How often do you skip your oral anticoagulants (OACs)medicine before you go
to the doctor?
6 How often do you miss taking your oral anticoagulants (OACs)pills when you
feel better?
7 How often do you miss taking your oral anticoagulants (OACs)pills when you
feel sick?
8 How often do you take someone else’s oral anticoagulants (OACs)pills?
9 How often do you miss taking your oral anticoagulants (OACs)pills when you

are careless?
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Demographic Data

[l Age

18-30 31-60 > 60
[l Gender

Male Female

[0 Education

None Primary school Secondary school

University Postgraduate

[1  Comorbidities

Hypertension DM 11 CVD

Other

[l Reason for prescribing OAC

[l Name of the OAC used by patient

Warfarin DOoAC

[0 Duration on OAC

3 month 6 month

1 year > [ year
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Patients experience with taking OACs

Do you know why you are taking OAC:s. Yes-------- No------

No---------

How often you miss a dose: none-------- Occasionally. ---------
Regularly-------------

Do you have a problem with your OACs: Yes----------- NO--mmmmmmmmem

If ye, which one is causing the problem and stop you from taking OAC:s:

Side effects---------- do not know how many tablets should I take----------
Food interaction----------- drug interaction---------- Other------------
Do you know your INR targe?. Yes--------- NO---------mmm oo

Do you think any of the reported barriers, if any, affect your beliefs about

oral anticoagulants?
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Appendix 1v

Interview Schedule of Health Care Professionals
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Schedule for Exploring Views of Healthcare Providers on patients’ adherence to Oral

Anticoagulants in Eastern Saudi Arabia

An interview to explore views of health care providers about patients’ adherence to oral

anticoagulants and patients’ beliefs about these medications

[] This interview will take about 30- 45 minutes to complete

[ It will be distributed among physicians, pharmacists, and nurses
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About this interview

Adherence to oral anticoagulants (OACs) is important for successful treatment for patients who
are prescribed these drugs. Patients’ beliefs about OACs influence adherence as well as the
treatment outcome. In this study, we are assessing the level of adherence to OACs among
patients who are receiving their treatment at the Prince Sultan Cardiac Centre. In addition, we
are exploring views of both patients and professionals (physicians, pharmacists, nurses) about

OAC:s and the problems that may affect adherence to these medications.

This interview is anonymous and participation is voluntary. The collected data will only be for

the purpose of this research. .

Consent

(Please tick the circle if you are happy to participate in this interview)

I am hereby voluntarily accept to participate in this interview O
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1. Could you please share your experience with patients on oral anticoagulants what
extent do you think patients are adherent to their OACs?

Prompts:
adherence to warfarin

Adherence to NOACs/DOACs

2. Do you take any measures to help patients with adherence to their OACs?
Prompts:
Do you provide any counselling for adherence?
Do you assess adherences?
Do you recommend adherence aids? Could you please describe this further?

Are there any interventions that you may implement when you find that a patient is non-
adherent?

Any advice you would give to your patients?
How can patients’ adherence be improved?

Do you work with a pharmacist to help patients who are non-adherent?

3. What are the reasons that make patients non-adherent to their OACs from your
experience?

Prompts:
Add a list here look up from previous literature reasons for non-adherence to OACs
side effects

[] Knowledge about their disease

[1 Knowledge about their medications

L] costs
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[1 other

4. Could you please share factors that, as a prescriber, you consider when prescribing an
OAC for patients?

Prompts:
Does this involve an informed discussion with a patient?

Could you please describe how you help a patient reach a decision about their medication
choice?

Do you have a similar discussion when prescribing for warfarin?
Do you have a similar discussion when prescribing for DOACs

Any particular information you share with your patients? For example leaflets, online
information etc.

5. From your experience, do you think there is any correlation between medication taking
behaviour and the condition that they are taking OAC for?

Prompts:
Add the conditions that you are mentioning above in question 5.

Could you share with us reasons why medication-taking behaviour varies according to the
condition?
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Any additional thoughts/comments you would like to share with me?

Thank you for your time today.
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