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Abstract

Medication non-adherence is common in chronic conditions such as cardiovascular
diseases (CVD). According to the WHO, over 50% of patients are non-adherent to CVD
medications, which results in poor health outcomes, hospital readmissions, high mortality
rates and avoidable costs. The aim of this study was to assess medication non-adherence
to target CVD medications via the eight-item Morisky Medication Adherence Scale
(MMAS-8) and quantification of drug concentrations in blood microsamples collected on
Whatman 903 cards and a volumetric absorptive microsampling device (VAMS) for the
same patients using liquid chromatography-high resolution mass spectrometry (LC-
HRMS). Iragi patients who had been taking one or more of nine commonly prescribed
cardiovascular medications (amlodipine, atenolol, atorvastatin, bisoprolol, diltiazem,
lisinopril, losartan, simvastatin, and valsartan) for at least six months were enrolled in this
study. MMAS-8 scores for individual patients were determined, and whole blood
microsamples assessed via LC-HRMS. To estimate overall medication non-adherence,
MMAS-8 (score < 6) and the results of quantitative LC-HRMS analysis were compared.
303 patients were recruited for this study (mean age 54) taking an average of four CVD
medications. Non-adherence assessed via MMAS-8 was 18.2%, as compared to the
49.2% determined via LC-HRMS analysis of blood microsamples. Both approaches
showed no significant correlation between non-adherence and age or gender, but was
significantly associated with the number of medications or tablets being taken daily.
Quantitative LC-HRMS results obtained via the two microsampling methods (VAMS and
903 cards) were generally consistent and comparable, confirming good reproducibility.
MMAS-8 was subject to overestimation and was unable to identify non-adherence to
multiple medications in the regimens. Conversely, LC-HRMS gave valuable information
about non-adherence to each medication in each patient’s regimen. In subsequent
clinician-led patient interviews the main reasons for medication non-adherence were side
effects, dose frequencies, complicated regimens, medication cost, patient beliefs, patient
knowledge/understanding, and forgetfulness. The impact of using a combination
approach of patient MMAS-8 data and objective blood drug concentration data with face-
to-face interviews conducted by the specialist in Iraq has the potential to provide Iraqi
clinicians with a novel approach to improving patients’ health and reducing the costs of

treatment by monitoring and optimising CVVD medications in routine clinical practice.
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Chapter 1

Healthcare System in Irag: An Overview
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This chapter provides background information about the Iragi healthcare system and
highlights the global prevalence of, and mortality rates due to cardiovascular diseases.
Current policies and action plans related to cardiovascular diseases in Iraq are also
discussed. It provides information about types of healthcare systems, the healthcare
workforce, and access to, and the prescription of medications in Iraq and the UK. The
levels of quality control and the price regulations of medications in Iraq are documented.
In order to assess where the Iragi healthcare system stands in the global scheme, the Iraqi
situation is outlined in relation to the healthcare system in the UK, where part of this

research was conducted.

1.1. General Background

Iraq is one of the Middle Eastern countries, whose neighbours are Turkey to the north,
Iran to the east, with Kuwait and Saudi Arabia to the south, and Syria to the west. Over
the past 25 years, the population in Iraq has increased by 51.0%, reaching 35.8 million in
2015 (World Health Organization, 2017b).

1.2. Mortality and Chronic Disorders

According to the World Health Organization (WHO), the disease landscape in Iraq has
undergone a drastic transformation over the years. In 2002, communicable, maternal,
perinatal and nutritional deficiencies accounted for 44% of all deaths, whilst non-
communicable diseases (NCDs) accounted for 56%. Of the NCDs, cardiovascular
diseases (CVDs) accounted for 21% of the total deaths, injuries 13%, cancer 6%, diabetes
1%, and other chronic non-communicable diseases 15% (Figure 1.1) (World Health
Organization, 2002). In 2014, 19% of all deaths were due to communicable, maternal,
perinatal and nutritional deficiencies, while NCDs accounted for 81%. CVDs accounted
for 33% of all deaths, injuries 19%, cancer 10%, diabetes 4%, and other chronic NCDs
15% (Figure 1.1) (World Health Organization, 2014). In the UK, only 7% of all deaths
were due to communicable, maternal, perinatal and nutritional deficiencies, while NCDs
accounted for 93% and CVDs accounted for 31% of all deaths, followed by cancer at
29%, other NCDs at 20%, chronic respiratory diseases at 8%, injuries at 4%, and diabetes
at 1% (World Health Organization, 2014). This indicates that CVD represent a major

|Page2



challenge to healthcare systems, whether in low- and middle-income countries such as

Irag or in developed nations such as the UK.

Despite these reports about high mortality rates due to CVDs in Irag, there are no large-
scale plans or guidelines for their management to reduce the devastating effects of such
conditions in lraq (Turk-Adawi et al., 2018). With regards to CVDs in particular, there
have been operational policies, strategies, or action plans to reduce unhealthy diets and
tobacco usage and in promoting increased physical activity, but these are not applied at
the national level in Irag. There are no insurance health care schemes or drug counselling
centres for cardiovascular diseases (World Health Organization, 2017d). Thus, patients
will have to bear the burden of the cost of healthcare services. The absence of drug
counselling centres would mean extra responsibilities/workload for doctors who already

have limited time for their patients.

% of the total death in Iraq, % of the total death in Iraq,
2002 2014

® Communicable, maternal, perinatal ® Communicable, maternal, perinatal
and nutritional deficiencies and nutritional deficiencies

m Cardiovascular diseases m Cardiovascular diseases

| Injuries u Injuries
Cancer Cancer

m Diabetes m Diabetes

m Other chronic diseases m Other chronic diseases

Figure 1.1. A comparison of causes of death in Iraq in 2002 and 2014.
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1.3. Healthcare System in Iraq

The healthcare system in Iraq is mainly divided into the public, private and intermediate
sectors. These existing healthcare systems in Iraq are discussed in the following

subsections.

1.3.1. Public Healthcare Systems

In Iraq, the Ministry of Health (MOH) is responsible for the country’s healthcare system.
The public sector provides preventative and curative services through primary health
centers (PHC), secondary care (hospital-based) and tertiary care (specialist hospitals) (Al
Hilfi et al., 2013). The public sector is funded by the MOH. The working hours for
primary health care centres are between 8.00 a.m. and 3.00 p.m. Secondary and tertiary
facilities are available for emergencies on a 24/7 basis. Despite the facilities provided by
the primary, secondary and tertiary health care centres, there are many problems with the
Iragi public health system as pertaining to data management and security. The paucity of
medical doctors and trained medical professionals in Iraq adversely affects health care
services (Al Mosawi and Al Hasnawi, 2009). These services also suffer from shortages
of medications and long waiting hours. Those citizens opting for the public health system
due to their low costs typically live in poverty or, indeed, are unemployed (International

Organization of Migration, 2018).

In the past 50 years, there has been a shift away from welfare financing in order to provide
these healthcare services towards a greater focus on ‘self-sustainability’, increasing the
financial burden on individuals seeking welfare services (World Health Organization,
2017a). The role of the MOH is to provide services that are primarily funded by the
government. In the early 1980s, the MOH was charged with providing services for free,
or at least for very low fees. In Baghdad, 1997, seven public hospitals began charging
high fees for medical care and implemented a self-financing policy that quickly cascaded
to other public hospitals and health centres. By 2003, the MOH had cracked down on
these self-financing policies by restricting them and enforcing the re-adoption of the

provision of free or low-fee services (Al Mosawi and Al Hasnawi, 2009).

Today, austerity measures, resource shortages, and the absence of a more widespread

adoption of health insurance schemes, are driving up individual patient costs. Patients
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today must pay for services such as consultations and treatment, although the cost of
medication is relatively low in comparison to that in the private sector (International
Organization of Migration, 2016; World Health Organization, 2018a). It is reported that
23% of Iragis are under the poverty line with spending of less than $2.2 per person per
day which is almost equal to £1.8 or 2618 Iragi Dinars (United Nations Irag, 2019). This

could be a significant barrier to adherence to the prescribed medications.

In the UK, the National Health Service (NHS) is designed to provide medical treatment
and support to everyone, regardless of their ability to pay, though people can and do
choose to take out their own private health insurance policies. The public sector in the
UK consists of primary (e.g., community care, general practitioners, dentists,
pharmacists, etc.) secondary (hospital-based care accessed through GP referral) and
tertiary care (specialist hospitals) in a similar way to in Iraq, even though the manner in
which they operate differs (Grosios et al., 2010). Access to medication in the Iragi public
health sector is discussed in Subsection 1.3.1.1.

1.3.1.1. Medication Supplies and Access to Medications in the Iraqgi Public Health
Sector

In Iraq, the State Company for Marketing Drugs and Medical Appliances (KIMADIA)
was the primary service provider of drug and medical appliance import, storage, and
distribution for both the private- and public-sector hospitals until 2003; thereafter, its
services were concentrated purely on the public sector. KIMADIA acts as an intermediary

between drug companies and the public health sector, as shown in Figure 1.2.

Patients can gain access to medications after visiting the public clinics and, based on their
diagnoses, the clinician may refer them for laboratory tests or, if further intervention is
required, they are sent to the hospital on admission. If a patient needs medication, the
clinician writes a prescription and for patients to get medications from public sector
pharmacies for the appropriate fee. Although, medicines are available in the public sector
ata low price in comparison with the private sector, these medicines are frequently subject
to shortages since demand typically exceeds supply. If medications are not available from
public sector pharmacies, patients can instead obtain their medications from private sector

pharmacies.
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Figure 1.2. KIMADIA medication distribution scheme within the public sector (Al-
Jumaili et al., 2013).

The procedure is slightly different in the UK, where the patient has to book an
appointment with the clinic and medications are prescribed by appropriate healthcare
practitioners such as doctors, nurses, dentists and optometrists. These prescriptions are
only dispensed through pharmacies in community or hospital settings (National Health
Service, 2017), where direct charges to the patient are made which include prescription
charges, currently at £9.00 per item (National Health Service, 2019). However, there are
certain situations that allow individuals to access free prescriptions in England, for
example those who are under 16 or 60 and over, people with certain medical conditions

(e.g., cancer, diabetes) and during pregnancy (Black, 2014).

1.3.2. Private Healthcare Systems in Iraq

The private sector in Iraq includes private clinics and private hospitals. Private clinics are
owned and run by specialist physicians and, unlike public clinics, provide services to
patients after 3.00 p.m. However, the medications prescribed by these physicians are only
dispensed from community pharmacies of the private sector. Details of access to
medicines through private healthcare systems are outlined in Subsection 1.3.2.1. A high

number of private clinics are available in Iraq and are well distributed across the nation
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in a geographical sense. The physicians who work in private clinics are either retired
physicians or public sector physicians who finish work at 3 p.m. In the private sector,

healthcare costs are covered by the individual requesting treatment.

Specialist private hospitals are mostly located in Baghdad and, to a lesser extent, in the
outlying provinces. The quality of care provided by private sector services in Iraq is high
in comparison to that provided by the public sector. Private hospitals and clinics are
generally owned by individual or group practices and are headed by physicians or
entrepreneurs (World Health Organization, 2006). This sector mainly provides surgical
services, obstetrics/gynaecological beds, operative and labour theatres, and support

services such as medical laboratories and X-ray units.

In the UK, the private healthcare sector is made up of hospitals and clinics which are run
independently of the National Health Service (NHS). Private healthcare is directly funded
by insurance schemes paid for directly by either individuals or major employer schemes
(Grosios et al., 2010; Chang et al., 2011). Just as with the private sector in Iraq, patients
using the private sector in the UK are responsible for the any fees that might be payable

since the NHS itself does not support any of the associated costs.

1.3.2.1. Medication Supply and Access to Medications in the Iraqgi Private Sector

Private wholesalers obtain medicines from scientific bureaus and national pharmaceutical
companies. Wholesalers supply medicines to private pharmacies, as shown in Figure 1.3.
The patient visits a private clinic and pays the consultation fee. The clinician prescribes
medications which are only administered from private sector pharmacies. In this sector,
the medications provided by such pharmacies are consistently of high quality and are
readily available, though the associated costs are themselves quite high and must be
covered by individuals seeking treatment (International Organization of Migration,
2016).

The government does not run an active national medication price monitoring system to
track the retail prices of drugs in private healthcare facilities (World Health Organization,
2011). The combined effects of this lack of price regulation and the general lack of health
insurance schemes has led to individuals incurring high costs when seeking health

services in this sector (World Health Organization, 2017d).
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Figure 1.3. Distribution scheme for medicines distributed to the private sector (Al-
Jumaili et al., 2013).

1.3.3. Intermediate Sector

The intermediate sector, as the name suggests, refers to the basic healthcare services
available when primary public services cannot be accessed. The intermediate sector
provides services via the public clinics. These public clinics embody the interaction
between the public and private care facilities that operate in PHCs and provide curative
care to the public beyond the official working hours of public facilities for a period of
three hours per day (3-6 pm). The clinics recruit staff independently from MOH staff,

retired professionals, and private practitioners (World Health Organization, 2006).

1.3.3.1. Medications Supply and Access to Medications in the Intermediate Sector

The patient pays for the consultation, laboratory analysis, and treatment in the
intermediate sector; the total cost is higher than in the public sector but considerably less
than would be charged in the private sector. The price of medications is regulated by the
MOH. Medication in this sector is subject to shortages, just as with the public sector,

where again demand exceeds supply.
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1.3.4. Healthcare Workforce in Iraq

In Irag, the average physician to population ratio is 7.5:10,000. The ratios in a sample of
cities at the high and low end of the range are as follows: Erbil 10.5, Basra 9.0, Kerbala
9.2; and Thi-Qar 4.4, Diyala 4.3, and Misan 3.5 (World Health Organization, 2018a). A
particular issue faced by the healthcare system in Iraq is that of a general shortage of
nurses and support staff in rural areas and health centres (World Health Organization,
2018a). Staff shortages affect consultations and follow-up waiting periods. The average
community pharmacist to population ratio is about 1:3; however, there is a limited number
of clinical pharmacists, usually 1-2 clinical pharmacists for each hospital ward (Al-
Jumaili et al., 2013). Generally, a hospital ward in Iraq will cater for 66 patients,

suggesting a higher workload for the pharmacists (about 1:30 patients) available.

In the UK, the doctor to population ratio was 21:10,000 in England and Wales in 2001
(Yar et al., 2006), and of pharmacist to population ratio was 7.5:10,000 (The Centre for
Workforce Intelligence, 2013). Consequently, these data obtained from both Iraq and the
UK indicate that the health workforce to patient ratio may affect the health services

provided and adds to the burden on both doctors and patients.

1.3.5. Medication Quality Control

All pharmaceutical products used in the healthcare sectors in Iraq (Section 1.3) must first
be registered and licensed according to MOH Public Health Law regulations. This
registration process falls under the auspices of the Technical Affairs Directorate and
Registration Department. For prescription medications, full documentation is required,
including bioavailability and bioequivalence studies. Over-the-counter (OTC) medicines
require only reduced documentation. Registered products retain their legal status for five
years, after which they must be re-registered. The National Centre for Drug Control and
Research (NCDCR) is responsible for safety, quality and efficacy control in Iraq (World
Health Organization, 2006). In the UK, the Medicines and Healthcare Products
Regulatory Agency (MHRA) regulates medications, medical devices, and blood
components for transfusion (Medicines & Healthcare products Regulatory Agency,
2018).
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Until recently, KIMADIA was also charged with drug post-marketing surveillance in
coordination with the MOH anti-poison centre. However, an investigation published in
2006 indicated that no serious post-marketing surveillance studies had been conducted
over the preceding 15 years (World Health Organization, 2006). According to the WHO,
it is estimated that 1 in 10 medical products is substandard/falsified in low and middle-
income countries (World Health Organization, 2018c). The WHO defines substandard
medicines as “authorized medical products that fail to meet either their quality standards
or their specifications, or both” and falsified medicines as “medical products that
deliberately/fraudulently misrepresent their identity, composition or source” (World
Health Organization, 2017¢). Ultimately, it is difficult to make an informed decision as
to the availability of substandard and falsified medicines in the Iragi market; however, a
number of reports have surfaced about substandard and falsified medicines medications
circulating in the country. The Iraqi parliament called on the MOH and the Syndicate of
Iragi Pharmacists to prevent the distribution of substandard and falsified medicines after
confiscating 14 containers of such being smuggled into Umm Qasr Port (Alsumaria Iragi
Satellite TV Network, 2012). According to the Iragi Centre of Pharmacovigilance,
falsified cardiovascular medications such as amlodipine, clopidogrel and valsartan have
been circulating in the Iraqi market (Syndicate of Iragi Pharmacist, 2016). It is estimated
that 30% of medications in the Kurdistan region in lIraq are substandard and falsified
(Bahram, 2013). Just as quality control is important to ensuring patients are provided with
the correct medication in the correct dosage, price regulation for medicines is also

paramount in order to ensure access.

1.3.6. Medication Price Regulation

In Iraq, the price of medications prescribed to patients in the public (sections 1.3.1) and
the intermediate sectors (section 1.3.3) is controlled by MOH; however, there are no legal
requirements to control medication prices or retail prices for drugs sold in the private
sector (World Health Organization, 2011), which has led to unstable and high retail prices
for medications. On the other hand, in the UK, the Pharmaceutical Price Regulation
Scheme (PPRS), which is a voluntary agreement between the government and

pharmaceutical industry, has the dual aims of seeking:
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e Tocreate an environment that ensures safe and effective medications are available
on reasonable terms to the National Health Services (NHS); and

e To maintain a strong, efficient, and profitable pharmaceutical industry (The
Association of the British Pharmaceutical Industry (ABPI), 2018; Paul and
Morgan, 2018).

The PPRS puts in place controls on the prices of branded drugs sold to the NHS and
covers all licensed, branded, prescription medications sold to them. It does not cover
products without a brand name (generics), nor does it cover those branded products
available without prescription (OTC) (The Association of the British Pharmaceutical
Industry (ABPI), 2018; Paul and Morgan, 2018).

The absence of price regulation, along with the lack of any health insurance scheme,
facilitates the high prices being charged for health services in Iraq (World Health
Organization, 2017d). Lack of sufficient documentation and government involvement
and, indeed, oversight of Iragi drug prices are a major point of concern. The cost of CVD
medications in the private sector is significantly higher than those in the public sector.
Table 1.1 shows the cost of 10 tablets of various forms of medication in the public and

private sector. The cost is obtained from private sector pharmacies in Misan, Irag.

Table 1.1. Estimated cost of 10 tablets of the target medications in the public and private
sector in Irag

Medication Estimated cost (Iragi Dinar) in the Estimated cost (Iragi Dinar) in the
public sector private sector
Amlodipine 1000 2000-2500
Atenolol 500 1500-2000
Atorvastatin Not available in this sector 3000-4000
Bisoprolol 500 1000-1500
Diltiazem 500 6000-8500
Lisinopril 500 1500-2000
Losartan 500 3000-5000
Valsartan Not available in this sector 3000-5000
Simvastatin Not available in this sector 2000-4000

1.3.7. Medical Guidelines for Management of Chronic Diseases

Medical guidelines provide outlines for clinical decisions and best practices and consist
of statements and recommendations aimed at improving patient care and communication

between patients and healthcare professionals. The outlines are informed by systematic
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reviews of available evidence and assessments of the benefits and potential side effects
associated with alternative care options (Mazrou, 2013). Such consensus guidelines
enable greater consistency in the care provided at the local and national levels. Their
implementation has also had an economic impact, reducing spending on hospitalisation,

prescriptions, surgeries, and other procedures (Woolf et al., 1999; Kredo et al., 2016).

In Iraq, there is a guideline for the management of hypertension (Iragi Ministry of Health,
2012), but it is not generally applied by physicians. On the other hand, there are no
applicable national guidelines, protocols, or standards for the management of
cardiovascular diseases and other major NCDs through primary care. A comparison with
the UK health system’s guidelines and standards for the management and treatment of

cardiovascular diseases is given in Table 1.2.

This may suggest that improving guidelines is vital to the maintenance of good clinical
care practices. The lack of medical guidelines in Iraq leads to a relatively wide variation
in decision making as each doctor prescribes medications based on their personal
experiences. This opens the door to numerous treatment options and overprescribing.

Moreover, the absence of guidelines will result in undefined priorities.

Table 1.2. Comparison of health system policies and response to address cardiovascular
diseases in Iraq and the UK (Grosios et al., 2010; Al Hilfi et al., 2013; World Health
Organization, 2014).

Irag UK
Guideline for management and Not available Available
treatment of CVD
Guideline for management of Not available Available
medication non-adherence
Operational CVD unit/branch or Not available Available

department within the Ministry of
Health, or equivalent

Operational multisectoral national Not available Available
policy, strategy or action plan that
integrates several NCDs and shared
risk factors

Operational policy, strategy, or Available (not applicable) Available
action plan to reduce physical
inactivity and/or promote physical
activity
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Table 1.2 continued

Operational policy, strategy, or Available (not applicable) Available
action plan to reduce the burden of
tobacco use

Operational policy, strategy or action | Available (not applicable) Available
plan to reduce the harmful use of

alcohol

Operational policy, strategy, or Available (not applicable) Available

action plan to reduce unhealthy diet
and/ or promote healthy diets

Evidence-based national guidelines, Not Available Available
protocols, or standards for the
management of CVD through
primary care

1.4. Cardiovascular Diseases and Choice of Medications in Iraq

Cardiovascular diseases are the leading cause of death in Iraq (Ala'din, 2004). In Iraq,
Ischemic heart diseases and stroke are the top two causes of death, with 27,500 deaths
due to ischemic heart disease and 16,800 due to stroke in 2012 (lragi Ministry of Health,
2012; World Health Organization, 2015).

The increase in the prevalence of CVDs may be due to individual factors such 